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From Director’s Desk .. ..

It is another proud moment for me to present the outcome of our Institute’s
research programs for the period 2014-15.

Our achievements were no doubt possible due to the collective efforts of the
entire R&D community of the Institute, ably supported by our non-scientific staff.
A vibrant and creative CSIR-CFTRI has been achieved by the steadfast and
passionate involvement of Team CFTRI.

Our XII Five Year plan projects - AGROPATHY, WELFO, LIPIC and NUTRI-ARM,
are geared up with their deliverables. These projects have been very successful as measured by the yardstick of
publications in high impact, peer reviewed journals and by the innovative technology outcomes.

Being a premier food research laboratory in the country, CSIR-CFTRI has attracted many institutions to partner with
it in furthering the R&D in the area of Food Science and Technology. This year saw the collaborations with Karnataka
Govt. for establishing a Nutra-Phyto Incubation Centre and Common Instrumentation facility (NPIC-CIF) on campus;
a MoU with PCPCL, a farmer’s cooperative in Palakkad, for marketing Coconut Neera in PET bottles. We have
also signed a MoU with the Food Safety Commisionerate of Kerala, to help them upgrade the analytical laboratory
and strengthen food safety in their state.

Human resource development department has seen a rising increase in the number of students joining our M.Sc.
(Food Technology), Certificate course in Milling Technology and Integrated M.Sc.-Ph.D programme (Nutrition Biology).
The Ph.D programs under AcSIR and Mysore University are monitored for high quality and best standards. CSIR-
CFTRI also signed a MoU with the Indian Institute of Crop Processing Technology (IICPT), Thanjavur, to collaborate
and synergise their efforts in curriculum development. As part of the continuing education programme, Short Term
Courses and customized training programmes are offered to empower entrepreneurs and industry personnel.

The Institute continued to show its commitment towards the farming community, by organizing an All India Farmers
Empowering Workshop and many other awareness programmes conducted in association with agencies like the
Ministry of MSME, Govt. of India. Keeping in mind the Dehradun Declaration by the Hon’ble Minister for S&T earlier
in June this year, we have focused on societal development, resulting in beneficiaries to the tune of several thousand
farmers and several hundred anganwadi children. As in the previous years, OPEN DAYS were organised that have
drawn a good number of visitors and students for first hand interaction with scientists.

Overall, it was a fulfilling year in terms of academic and societal accomplishments. It is my duty to acknowledge
the support received from CSIR, New Delhi; the guidance from the Research Council and Management Council of
the Institute and various funding organizations and Industries. | wish to thank the staff and students of the Institute
for their zealous and relentless efforts in making this success possible every time.

| look forward to a more productive year ahead!

(sd/l-)
Prof. Ram Rajasekharan
Director
Date: 29 October 2015 CSIR-Central Food Technological
Place: Mysuru Research Institute, Mysuru

o wa ow

tftri PER

FORMANCE REPORT 2014-15



B Research Papers 191
B Reviews 11
B Book Chapters L)

B Gat-inad 87
B Qnsul tancy 7
B Sponsor ed D

Patents FHled

Technol ogi es Transferred

Sort TermGour ses Gonduct ed
New Technol ogi es Rel eased

H H B B
R 8 9 o

\Y,
O
-
S
(o))
()
-
()
n
-
s
\Y)
5
>
.g
—
O
<

B MS. Student s Passed Qut sl
B | SMI Student s Passed Qut
B Ph. D Degree Awar ded 3

2







1

Resear ch Papers Publ i shed

SA Papers

10

Aduja Nai k, Venu GV., Maya Prakash, Raghavarao
KSMS, Dehydration of coconut skimnilk and
eval uation of functiona properties, CyTA - J. Food,
2014, 12(3), 227-234

Aitha Devi MK, QGridhar P., |[soflavone
augnentati on in soybean cell cultures is optininzed
usi ng response surface nethodol ogy, d Ayic.
Food Chem, 2014, 62, 3143-3149

Aitha Devi MK, Qridhar P., Variations in
physi ol ogi cal response, |ipid peroxidation,
anti oxidant enzyne activities, proline and
i sof | avones content in soybean varieties subjected
to drought stress, Poc. Nat. Acad ., India,
Sct. B- Bd. Si., 2015 8(1), B4

Anit K Das, Sreerama Y.N, Vasudeva S ngh,
Dversity in phytochenmcal conposition and
antioxi dant capacity of dent, flint and speciaty
corns, Cereal Chem, 2014, 91(6), 639645

Amt Kumar T. Ashish D., Mnish Kunar P,
Nanrata R, Fiyanka G, Sdkdr Ai, Mnjunatha
Prabhu BH, Hri Nrayan K, Ratan Sngh R, Shio
Kunar S, Shivali D, Bhaskar N, Durga Prasad
M, Atenuated neuroprotective ef feddt o ribdlain
under W-Birradiation via mR 203/ c-Jun si gnal i ng
pathway invivo ad invitro, J. Boned Si., 2014,
21, 3P

Amtha V., Shylaa M [harnesh, Nalini MS,
Fungal endophytes fromthe culinary herbs and their
atioddat activity, Int. J. Grrent Rs., 2014, §8),
7996- 8002

Amutha Kala AL, Studies on saturated and trans
fatty acids conposition of few commercia brands
of biscuits sold in Indian narket, J. Food ci.
Technol ., 2014, 51(1), 3520-3526

Anindya Basu, Sarnma Mutturi, Prapulla S G
Mdeling of enzymatic production of
i sonal t ool i gosaccharides: A nechani stic approach,
Ctdysis Si. Techno., 2015 55, 2945-2958
Anushi  Sharma, Joseph GS, Sngh RP,
Attioxidant and antiplatel et aggregati on properties
of bark extracts of Garcinia peduncul ata and
Grcinia cowa, J. Food Si. Technol ., 2014, 51(8),
1626- 1631

Anvesha Sarkar, Rurnina Kaul Tiku, Bveluation of
tomat o processing by-products A conparative

11

12

13

14

15

16

17

18

19

20

study inapla scde setup, J. Food Process Eg. ,
2014, 37, 299-307

Arajeeta J., Gprgah R, Anandharanakri shnan
C, Srinkage and porosity effects on heat and
nass transfer during potato drying, J. Food Bng.,
2015, 144,119-128

Arunkunar R, Harish Prashanth KV., Mnabe Y,
Hrata T., Sugawara T., Shylaja M Dharnesh,
Baskaran V., Bodegraddd e pdy (lactic-codycdic
aci d) - pol yet hyl ene nanocapsues. M ef fidet carie
for inproved sd ubility, bicavailadlity and anti cancer
property of lutein, J. Pharm Sci., 2015 104,
2085- 2093

Ashwn Bellary N, Restog NK, Hfect of selected
pretreatnents on i npregnati on of curcuninoi ds and
their influence on physico-chemcal properties of
rawbanana slices, Food B oprocess Technd ., 2014,
7(10), 2803-2812

Bharath Kunar S, Prabhasankar P, A study on
noodl e dough rheol ogy and product quality
characteristics of fresh and dried noodl es as
influenced by |ow glycenmic index ingredient,
J. Food Si. Technd ., 2015 52(3), 1404-1413

Bharath Kunar S, Prabhasankar P, A study on
starch profile of rana bean (Phaseol us vul gari s)
i ncorporated noodl e dough and its functional
cheracteristics, Food Chem, 2015 180, 124-132

Bhowal S, Priyanka BS, Rastogi NK, Mxed
reverse nicel les facilitated downstreamprocessi ng
of lipaese invdving vater-ol-vater |iquid enl sion
menbrane, Biotechnol. Prog., 2014, 30(5),
1084- 1092

B nduheva U, Negi P.S, Hficacy of cinnanon ol
toprdogthe shelf-life of pastewrised, acidfied ad
anbi ent stored papaya pulp, Acta Ainent., 2014,
43(3), 378-386

Gaitali Sen Gpta, Mlind, Jeyarani T., Jya sna
Ryiv, Rheology, fatty acid profile and quality
characteristics of nutrient enriched pizza base,
J. Food Si. Technol., 2015 52(5), 2926-2933

Chakkaravarthi A, Nagaprabha P., Funil Kunar
HN, Baby Latha R, Suvendu Bhattacharya, Jldi
3 HBEfect of frying conditions on physical
characteristics, J. Food Si. Technd ., 2014, 51(5),
865- 874

Chal anaiah M, Henalatha R, Jyothirnmayi T,
Prakash Dwan V., Way Kunar P., Nngukar C,
D nesh Kunar B, |nmunonodul atory effects of

protein hydrol ysates fromrohu ( Labeo rohita) egg
(roe) in BABcC mice, Food Res. Int., 2014, 62(1),
1054- 1061

2014-15



21

22

23

24

25

26

27

28

29

30

Chal anaiah M, Hermalatha R, Jyothirmayi T,
Prakash V. Dwan, Bhaskarachary K, Vg resvari
A, Ranesh Kunar R, D nesh Kumar B, Chenical
conposi tion and i mmunonodul atory effects of
enzynatic protein hydrol ysates fromcommon carp
(Gprinus carpi0) egg Nitrition, 2015 31, 388398
Chandr asekhar J., Sonika G, Mdhusudhan MC ,
Raghavarao KSMS, Dfferentia partitioning of
bet acyani ns and bet axant hi ns enpl oyi ng aqueous
two phase extraction, J. Food Eng., 2015 144,
156- 163

Chhanwal N, Anandhar anakri shnan C.,
Tenperature and noi sture based nodel ing for
prediction of starch gelatinization and crunb
sof tness during bread baking process, J. Texture
Sud , 2004, 45, 462-476

Deepa C, Uhesh Hebbar H, Mcronization of
nai ze flour: Process optinization and product
qdity, J. Gred Si., 2014, 60, 569575

Dvya K, Ramal akshm K, Pushpa S Mirthy,
Jagan Mhan Rao L., Vdaile dls from Ferula
asaf oetida varieties ad their atincrobid activity,
LWT-Food Si. Technd ., 2014, 5%(2), 774-779
Dwyashri G, Mrty V.R, Rapdla SG, Rdidic
nmedi ated bi otransformati on of nonosodi um
gl utanate to gamma-amnobutyric acid: Dfferential
production in conplex and mininal nedia and
kinetic nodelling, Ann. Mcrobiol., 2014, 64,
229- 237

Dvyashri G, Rapdla SG Minsigt into kiretics
and ther nodynamics of gamma-am nobutyric acid
production by Enterococcus faeci um GFR 3003 in
batch fernentation, Awn. Mcrobio., 2015 652),
1109-1118

D vyashri G, Prapulla S G, Mss transfer
characterization of gamma-am nobutyric acid
production by Enterococcus faecium CFR 3003:
Encapsul ation inproves its survival under sinul at ed
gastro-intestina conditions, B oprocess B osyst.
Eng., 2015 38, 569-574

Fazal E, Rushpa S Mrthy, Ahilender Naidu K,
Maheshwarai ah A, Nagargan S, Sudha BS,
M crowave assisted synthesis and biol ogi cal
evd uation of potentia quindine-2-carboxyl ates of
aronati ¢ conpounds, Indo Anerican J. Pharm
Res. (@), 2005 52, 625634

Gadkari P.V., Mnohar B, Extraction of catechins
from decaffei nated green tea for devel opnent of
nanoemul sion using palmoil and sunflower oil

based lipid carier systens, J. Food Eng., 2015,
147, 1423

31

32

33

35

36

37

38

39

40

Gyat hri Bal akri shnan, Renu Agraval, Antioxi dant
activity and fatty acid profile of fernented ml k
prepared by Pedi ococcus pentosaceus, J. Food
Si. Technol., 2014, 51(12), 4138 4142

@Gndi M, Basha SK, Bhaskar J.J., Slinath PV,
Prasada Reo UJ. S, Ati-dabetic ef fed d de ay
nango (Mingiferaindica L) ped in streptozotoc n
induced diabetic rats, J. &i. Food Agric., 2015,
95(5), 991-999

@Qinashree B'S, Selva Kumar R, Roobini R,
Venkat eswaran G, Ntriets and atinutrient s d

ragi and wheat as influenced by traditional
processes, In. J. GQrr. Ncdid. Ad. Si., 2014,
X7, 720-736

Hriprasad P, Vipn AV., Karuna S, Rksha RK,
Venkat eswaran G, Ntura aflatoxin upt ake by
sugar cane ( Saccharum of ficinaurum L) ad its
persistence in jaggery, Bviron. Si. Rllut. Res.,
2015, 22(8), 6246-6253

Hnry DE, Prakash M Halam, Prapulla S G
Lactobaci | | us pl antarum MO22034, a novel isolate
fromtraditional Indanlactic fernented preparati on:
Ml ecul ar identification and eva uation of its in
vtroprddatic potetid, J. Mcrobio. Botech. Food
Si., 2005 44, 328-331

Hthanani G, Sinivasan K, Boaccessibility of
pol yphenol s from wheat ( Triticum aestivum)
sor ghum ( Sorghum bi col or ), green gram ( M gna
radiata) and chickpea (dcer arietinum as
i nfluenced by donestic food processing, J. Ayic
Food Chem, 2014, 62, 11170-11179

Hthamani G, Sinivasan K, H fect of donestic
processing on the pol yphenol content and
biceccessibility infinger mllet ( H eusi ne coracana)
and pearl nillet ( Pennisetum gl aucum), Food
Chem, 2014 164, 55-62

Hindre S'Y., Kath k P, Anandhar amakri shnan C ,
Hfect of wey proteinisdate and betacycl odextrin
val | systens on stability of nicroencapsul at ed
vanillin by spray-freeze drying nethod, Food
Chem ,2015 174, 16-24

Indrani D, Mlind, Sekhare SD, Inandar AA,
Venkat eswara Rao G, Devel opnent of protein and
fiber enriched breads by suppl enentation of roller
mlled fractions of green gram J. Food Sci.
Technd ., 2015 52(1), 415422

Jadhav Kisan B, Sashikunar S, Hari Prasad,
Apurva Kunar R J., Revanappa B., Janagoudar
BS, Rgini P.S., Conparative responses of

acetyl chal i nesterase (AhE) of rat brain and nodel

2014-15



a4

42

45

46

47

48

49

50

invertebrate Geenorhabiditis e egans in vitro, Apal .
Bd. Rs., 2014 16(2), 169-175

Januna J.B., Nandini CD, Feeding of banana
flower and pseudostemto diabetic rats resuts in
nodul ation of renal QUTs TGFf, PKC and
extracel lular natrix conponents, Nitr. Metab.
Crdiovasc. Os., 20014 24, 623-631

Jeyarani T., Barerjee T., Rwvi R, Gpal akrishna
A. G, Omga-3 fatty acids enriched chocol ate
spreads using soybean and coconut oils, J. Food
Si. Techno., 2015 52(2), 1082-1088

Jyatsna R, Mlind, Sakhare SD, Inandar AA,
Venkateswara Rao G, Hfect of green gram
senol i na ( Phaseol us aureus) on the rheol ogy,
nutrition, microstructure and quality characteristics
of high protein pasta, J. Food Process. Pres. ,
2014, 38, 1965-1972

Kathiresan S, Chandrashekar A, Ravi shankar
G. A, Swada R, Rguation of astaxanthin ad its
internediates through cloning and genetic
transfornmation of [-carotene ketolase in
Haenat ococcus pluvialis, J. Botechna., 2015,
196- 197, 3341

Kavitha BC, Shylaja M [harnesh, Efect of
various cooki ng processes on anti oxi dants of potato
(Sol anum tuberosunm), J. Pharnmacy Res., 2014,
88 ,1148-1157

Koushi ka Miiya G, Swetha B G, Indan D, H fat
of barley flour on rhedogica characteristics of
dough, organol eptic, nutritional and storage
characteristics of South Indan parotta, Food Sci.
Techrd . Int., 2015 2(1), 24-3R

Krishna Mirthy T.P., Mnohar B, Qptimzation of
supercritica carbon dioxide extraction of phendic
conpounds from nango gi nger rhizone ( Cur cuna
amada Roxb.) using response surface net hodol ogy,
J. Boned. Botechno., 2014, 21, 14-19

Kunmudha A, Sarada R, HE fect of df ferent
extraction nethods on vitamin B, fromthe blue
green algae, Spiruina platensis, Phar maceuti ca
Aal ytica Acta, 2015 62

Kunudha A, Selvakurar S., Dilshad P,
Vai dyanathan G, Thakur MS., Sarada R,
Mt hyl cobal amin — a formof vitamin B, idatified
and characterised in hlorella vulgaris, Food
Chem, 2015 170, 316-320

Mahendra Kunar C, Sidevi Annapurna S ngh,

B oactive |ignans fromsesane ( Sesanum i ndi cum
L): Biduation of their antioxidant and antibecterid

51

52

53

55

56

57

58

59

dfed s for food gopications, J. Food Si. Technd .,
2015, 525, 2934-2941

Maheswar ai ah A, Jaganmohan Rao L., Akhilender
Nidu K, Ati-padet activity o vaer dsparsibe
cucumnoids inra paedets, Phytotheraphy Res.,
2015, 29, 450-458

Mhammad Intiyaj Khan, Gridhar P., Enhanced
chemcal stadlity, chronatic properties and
regereration of betaains in Rvina humlis L bery
juce, LWT-Food <ci. Technol., 2014, 58(2),
649- 657

Mhammad | nmtiyaj kKhan, Gridhar P, The berries
d Santal umal bumL as a newsource of cyanidin
3-gl ucoside and chemical profiling during different
stages of berry devel opnent, Roc. Nt. Acad S,
Ida Sxct. B- Bd. Si., 2014, 843), 689-6%4

Mohammad I ntiyaj Khan, Sri Harsha P.SC,
Chauhan AS, Vijayendra SV.N, Asha MR,
Gridhar P, Bfdanms rich Rvina humlis L bery
extract as naturd cdorant in product (fruit spread

and RTS beverage) devel opnent, J. Food .
Technd ., 2014, 52(3), 1808-1813
Mhan Kumar N S, Mjay K shore, Manonnani

HK, Chemical nodification of L-asparagi nase from
A adospori um sp. for inproved activity and thernal
¢ dility, Preparative Bochem Botechnol., 2014,
44, 433-450

Miharmed MA, Bndu BSC, Jini R, Harish
Prashanth K V., Bweskar N, B/auation of df feret
DNA extraction nethods for the detection of
adulteration in raw and processed neat through
pol ynerase chain reaction - restriction fragnent
I ength pol ynor phi sm (POR RFLP), J. Food Si.
Technol ., 2005 52(1), 514-520

Miharmed M A, Donendra D., Muthukunar S P,
Sakhare P.Z, Buaskar N, Hfet s of fernent aivdy
recovered fish waste lipids on the growh
and conposi tion of broiler neat, Bitish Rut. .,
2015, 56(1), 79-87

Mukt hamba P., Sinivasan K, Beneficial
hypol i pi demic influence of a conbination of
det ary fenugreek ( Trigonella foenum graecum)
seeds and garlic (A lium sativum) in induced
hyperchol esterol emc rats, Eur. Food Res.
Technd ., 2015, 240, 1049-1058

Nagaprabha P., Sla Buwatt acharya, B fect o
concentration and cations on texture of green gram
(Mgna radiate L) ods, Int. J. Food Roperties,
2015, 18, 1865-1875

2014-15



60

61

62

63

65

66

67

68

69

Nagaraj S, Raghavan A V., Sudha N Rao, Una V.
Manj appara, bestatin and N 8U influence
gl ycerolipid net abolism and PPAR gamma
sigdinginnmce Int. J Bochem Gl Bd. (&Y,
2014, 53, 414-422

Nagaraju V.D, Sidhar BS, Hydrodynamcs and
heat transfer characteristics of draft tube spouted
bed roasting of groundnuts ( Arachi s hypogeae) In.
J. Sietific Technol. Res., 2014, 37), 178186

Nandini K, Sinivas P., Bitadaiah B.K, RIO,
Gital yzed di hydroxyl ation for the synthesis of nixed
nedi umchain triacyl g ycera's, Tetrahedron Lett. ,
2015, 56, 2704-2706

Neel amRavat, Indrani D, Hfect of ingredients on
rhed ogical, nutritional ad quality characteristics
of fibre and protein enriched baked energy bars,
J. Food Si. Technd ., 2015 52(5), 3006-3013

N dheesh T, Anil Kunar P.K, Hakkiyaselvi V,
Mihesvari K, Suresh PV, Staisticd optinmzation
of solid state fernentation conditions for the
enhanced production of thernoactive chitinases by
nesophilic soil fungi using response surface
net hodol ogy and their applicationin the recl anation
of shrinp processing by-products, Awn. Mcrobid. ,
2014, 64(2), 671-681

N dheesh T., Gaurav Kumar P., Suresh P.V,
Chitooligomers preparation by chitosanase
produced under solid state fernentation using

shrinp by-products as substrate, Carbohydr.
Polym, 2015 121, 19
N dheesh T., Gaurav Kumar P., Suresh P.V,

Enzynati c degradation of chitosan and production
of Dglucosamne by solid substrate fernentation
of exo- B- D gl ucosanini dase (exochi t osanase) by

Peni ci | I i um decunbbens CFRNT15, Int. Bodeter.
Bodegr., 2005 97, 97-106
Ndhi B, Minatha B S, Baskaran V., Qive dl

i nproves the i ntestina absorption and bi cavai l ai ity
o ludninluendfidet moe Er. J Ntr., 2014,
53, 117- 126

Ndhi B, Ramaprasad T.R, Baskaran V., Dd ay
fatty acid determines the intestina absorption of
lueininluendficet mce Food Res. Int., 2014,
64, 256-263

Ndhi B, Sharavana G, Ranaprasad T.R, Baskaran
V., Lutein derived fragnents exhibit higher
antioxidant and anti-inflammatory properties than
lutein in |ipopol ysaccharide induced inflamation
inrads Food Funct., 2015 6, 450-460

70

71

72

73

74

75

76

7

78

79

Padma |shwarya S, Anandharamakri shnan C ,
Spray-freeze-drying approach for soluble cof fee
processing and its effect on quality characteristics,
J. Food Bng., 2015 149, 171-180

Padn@ja RJ., Ashath US, Ahijith KS, Pakash
M Hilam, Thakur MS, @ld nanoparticl e-based
i mmunodet ection of Staphyl ococcus aureus
| eukotoxin MF -PVin subclinical sanpl es of bovi ne
nastitis, Anal. Mthods, 2014, 6, 5214-5220

Padnaja R J., Prakash M Hal ani, | nmunogeni city
d S aphyl ococcus aureus LukM F - PV reconbi nant
subunits: Validation of diagnostic potentia and
eval uation of protective efficacy in\itro, \et.
NMcrobid., 2014, 170, 358367

Pllavi BV.,, Cetama R, Rvi R, Yella Rddy S,
M sture sorption curves of fruit and nut cerea bar
prepared wth sugar and sugar substitutes, J. Food
Si. Technd., 2015 52(3), 1663-1669

Pradeep H, Shashikumar S, Rajini P.S,
Ryj ani kant GK, Ati-parkinsonian ef ficay d t arget-
specific GSK3B inhibitors denonstrated in
Geenorhabi ditis el egans, Med. Chem Res., 2014,
23, 5263-5268

Pradeep P.M, Seerama Y.N, Inpact of processing
onthe prendic profiles of snall mllets: Bva uation
of their antioxidant and enzyne i nhi bitory properties
associ ated wth hypergl ycema, Food Chem , 2015,
169, 455 463

Pradeep P.M, Wsha Dharnaraj, Sathyendra Rao
B.V, Amdha Senthil, Vijayal akshmh NS, Mileshi
N. G, Vasudeva S ngh, Fornulation and nutritional
eval uation of nultigrain ready-to-eat snack nix from
mnor ceredl's, J. Food Si. Technol ., 2014, 51(12),
3812- 3820

Prasanna Anjaneya Reddy L., Narasinha Reddy
B., Bhakshu MDL., Venkata Ratnam K,
Veeranj aneya Reddy L., Chemical conposition,
antimcrobid and antioddant activities of essertial
als fromleaves ad fruts of Commi phora caudat a
BEd., Int. J. Pharnacognosy Phytochenmical Res.,
2015, 711, B4

Prasanna Anjaneya Reddy L., Venkat a RatnamK ,
Bhakshu MD. L., MNarasinha Reddy B.,
Veeranjaneya Reddy L., Chenmical profile,

antioxidant and antinicrobia activity of essentia
dlsfronBswdliaovdifdida a B e. Hry, In.
J. Fharna. QGinicad Res., 2005 71, 9101

Prasanth Kunar P.K, Gpaa Kishna A G, Inpact
of different deacidification nethods on quality
characteristics and conposition of o einand stearin

2014-15



80

81

82

83

85

86

87

88

89

incrude red pdmal,
1209- 1221

Prasanth Kumar P.K, Gopala Krishna A. G
Physi co-chenical characteristics and nutraceuti cal
distribution of crude palmoil and its fractions,
Gasas y Aceites, 2004, 65(2), €018

Prasanth Kumar P.K, Gpala Kishna A. G
Physi co-chenmical characteristics of commercial
coconut oils produced in Inda, Gasas y Aceites,
2015, 66(1), €062

Prasanth Kunar P.K, Sa Mnohar R, |ndiranma
AR, paa Kishna A G, Stability of oryzad
fatified isaits on storage, J. Food Si. Techndl .,
2014, 51(10), 2552-2559

Preeti C, Prasanth Kunar P.K, Ranesh HP,
Lokesh B R, Qpaa Kishna A G, Hpdip denc
effect of oryzanol concentrate and | owtenperature
extracted crude rice bran oil in experinental nal e
wsta raas J. Food Si. Technol ., 2014, 51(7),
1278- 1285

Radha Pujari, Natesh Kunar, Suhas Ballal, Sachin
M Higar, Anupana S., Ganapathi Beat, Bde MS,
Shashikala R 1., Padna Shastry, Rhizoctoni a
bataticda lectin (RBL) induces phenotypic and
functional characteristics of nacrophages in
THP-1 cel I s and hunan nonocytes, |nmunol . Lett. ,
2015, 163, 163-172

Raghavendra C K, Srinivasan K, Ati-
chol el ithogenic effect of dietary tender cluster beans
(Gyamopsi s tetragonol oba) on the fornation of
chd esterd gdlstores in mce, Appl. Hysid. Nir.
Metab. , 2014, 39, 152-157

Raghavendra C K, Sinivasan K, Influence of
dietary tender cluster beans (Cyanopsis
tetragonol oba) on biliary proteins, hile acid
synthesis and cho esterd crysta gonhinra bile
Seroids, 2015 94, 21-0

Raja Rajan RG, Gpda Kishna A G A sinple
nethod for purification of deodorizer distillate from
Indanrice (Qyza sativa) bran ol and preparati on
o pytosterds, Gasas y Aceites, 2014, 65(4), €050
Raj a Raj eshwari, Mnisha Quha, Jayadeep A,

Sathyendra Rao B V., Efect of akaine cooking on
proxi nate, phenolics and antioxidant activity of
fotdl mileg (Sgaiaitdica) Varld Appl. i J.,
2015, 33(1), 146-152

Raj agopal K, Chandana T.G, Raveen K Sngh,

Dffusion, froming and smling of |ow nol ecul ar
weight protein bands: A sinple, rapid and ef fidat
sduion Int. J Rypt. Res. Ther., 2015 21, 711

J. Qeo Si., 2004 63(12),

90

91

92

93

94

95

96

97

98

99

Raj am R, Anandhar anmakr i shnan C.,
M croencapsul ati on of Lactobacillus plantarum
(MQC 5422) wth fructooligosaccharide as wal l
naterial by spray drying, LWT-Food Si. Technad .,
2015, 602, 773-780

Raj esh  Devisetti, Sreerama Y.N, Sla
Brattacharya, Nitrients and antinutrients in foxtail
and proso nil I et nil | ed fractions: Bval uetion of ther
flor fuctiodity, LWT-Food Si. Technd ., 2014,
59, 839-89%5

Raju Nagaraju, Apurva Kunar RJ., Rgjini P.S,
The or ganophosphor us i nsecti ci de, nmonocr ot ophos
possesses the propensity to induce insulin
resistance inrats on chronic exposure, J. D abetes,
2015, 7, 47-59

Ranesh K Saini, Harish Prashanth KV., Nndn
P. Shetty, Gridhar P, Hicitors, SA and M
enhance car ot enoi ds and t ocopherol bi osynt hesi s
and expression of antioxidant related genes in
Mringa oleifera Lam |eaves, Acta Physiol ogi ae
P antarum 2014, 36, 2695 2704

Ranesh K Saini, Manoj P., Nandini P. Swetty,
Sinivasan K, Gridhar P, De ary iron suppl enent s
and Mringa oleifera leaves influence the |iver
hepci din nessenger RNA expression and
bi ochemical indices of iron status in rats, Nir.
Res., 2004, 34(7), 630-638

Ranesh K Saini, Nandini P. Setty, Gridhar P,
Grotenoid content in vegetative and reproductive
parts of conmercially groamn Mringa ol eifera Lam
cultivars fromindia by LGARQ-M5 Eur. Food Res.
Technd ., 2014, 238(6), 971-978

Ranesh K Saini, Nandini P. Setty, Gridhar P,
GCHDMand ysis of fatty acidsinlIndiancultivars
d Mringa ol eifera: Potential sources of PUFA
J. Am Ol Gem Soc., 2014, 91(6), 1029-1034

Ranesh K Saini, Nandini P Setty, Mwya Prakash,
Gridhar P., Efect of dehydrati on nethods on
retention of carotenoids, tocopherds, ascorbic acid
ad atioddat activity in Mringa o efera |eaves
and preparation of a RIE product, J. Food Sii.
Technol . , 2014, 51(9), 2176-2182

Ravi H, Baskaran V., B odegradabl e chitosan-
gycdipid hybrid nanogel s: A novel approach to
encapsul at e fucoxanthin for inproved stability and
biocavailability, Food Hydrocol | oi ds, 2015 43,
717-725

Rekha B., Lokesh B.R, (opaa Kishna A G
Chemistry of color fixation in crude, physicaly
refined and chenically refined rice bran oils upon

2014-15



100

101

102

103

104

105

106

107

108

heating, J. Am Q|

1665- 1676

Revanappa SB, Nandini CD Sainath PV,
Structura variations of arabi noxyl ans extracted from
df ferent wheat (Triticum aestivum) cutivars in
relation to chapati quity, Food Hydrocoll oids,
2015, 43, 736-742

Revanappa SB, Slinmath P.V., Prasada Rao
UJ.S, Hfect of peroxidase on texturd quaity of
dough and arabi noxyl an characteristics isolated
from whol e wheat flour dough, Int. J. Food
Properties, 2004, 17, 2131-2141

Rtika Mithur, Nwa P.N, Basavaragy K, PRushpa
S Mrthy, Boprocess of robust a cherry cof fee wth
pol yphenol oxidase and qual ity enhancenent,
Bur. Food Res. Technd., 2015, 240, 319-325

Roopashri AN, Varadarag MC, Hydrolysis of
flatul ence causing oligosaccharides by o-D
od actosidase of aprobiatic Lactobaci |1 us pl antarum
MICC 5422 in selected |egune flours and
elaboration of probictic attributes in soy-based
fernented product, Eur. Food Res. Technadl ., 2014,
239, P-115

Ruthu, Pushpa S Mrthy, Amt KR, Bhaskar N,
Fernentative recovery of lipids and proteins from
freshwater fish head waste wth reference to
antimcrobia and antioxidant properties of protein
hydrolysate, J. Food Si. Technol ., 2014, 51(9),
1884- 1892

Sakhare S D, lnamdar AA, Indrani D, Kran
MHM, Venkateswara Rao G, Physicochenical
and microstructure analysis of flour mll streans
and mlled products J. Food Si. Techndl., 2015
52(1), 407-414

Skhare SD, Inandar AA, Swetha B G, Indani
D, Venkat eswara Rao G, Riler mllingfracti oetion
of greengram(Mgnaradi ata): Qtinnzationao nmlling
conditions and chenical characterization of
mllstreans, J. Food Si. Technd., 2014, 51(12),
3854- 3861

Skhare S D, Inandar AA, Sounya C, Indrani
D, Venkateswara Rao G, Efedt o flar patide
size on microstructural, rheologica and physico-
sensory characteristics of bread and South Indian
paata J. Food <i. Technol., 2014, 51(12),
4108- 4113

Sakhare S D, Inamdar AA, The cuml ative ash
curve: A best tool to evaluate conplete nill
performance, J. Food Si. Technol., 2014, 51(4),
795- 799

Chem Soc., 2014, 91,

109

110

111

112

113

114

115

116

117

118

Skhare SD, Indrani D, Inandar A A, Shwetha
B. G, Venkateswara Rao G, Chemical, rhed ogica
and bread naking characteristics of bran duster
flous fronrdle flaurmlls, J. Food Si. Techndl .,
2014, 51(10), 2699-2705

Santosh Kunar SC, Mjendra Kunar N, Sinivas
P., Btt adaiah BK, A convenient practical synthesis
of akyl and aryl oxine esters, Synthesis, 2014,
46, 1847-1852

Sarat Chandra T., Mdiar SN, Vidyashankar S,
Mikherji S, Sarada R, Krishnanurthi K, Chauhan
V.S, Defatted al gal bi onass as a non-conventi onal
lowcost adsorbent: Surface characterization and
net hyl ene bl ue adsorption characteristics,
B oresource Technd ., 2015 184, 395404

Sashikala V.B., Seerama Y.N, Fat ape V.M,
Narasimha HV., Efect of thernal processing on
prateinsd ubility of green gram( Phaseol us aur eus)
legune cultivars, J. Food Sci. Technol ., 2015,
52(3), 1552- 1560

Satheesh Babu S, Mhandass C, Vijaag AS,
Mohan A Dhale, Detoxification and col our renoval
of ngo red by a novel Detzia sp. (DI6) - a
m crocosm approach. Ecotox. Ewiron. Sfety,
2015, 114, 52-60

Sathiya Mila K, Prabhakara Rao P.G
Prabhavathy MB., Satyanarayana A, Studies on
application of annatto (Bixa orellena L) dye
formulations in dairy products, J. Food <ci.
Technol ., 2005 52(2), 912-919

Sathya T.A, Mhgibin Khan, Dversity of d ycaosyl
hydr ol ase enzynes from netagenone and their
application in food industry, J. Food Si., 2014,
79(1), R2149-R2156

Svanur MA, Sachin M Higar, Radha Rujari, Chen
Gen, Pavin M, AitaB, Pada S, Avirdl., Ryiv
DK, Bale MS, Jonathan MR, Lu-Gang Y,
Sushikala RI1., Sleaiunrdfsii lectin induces
stronger inhibition of prdiferaion in hunan breast
cancer cells than nornmal human namary
epithelia cells by induction of cell apoptosis,
PLoS Cne, 2014, 911, €110107

Sharath B S, Mhankunar B. V., Sonashekar D,
Bodetoxificaion of phorbo esters and other anti-
niriets of Jatropha curcas seed cake by fungal
cultures using solid-state fernentation, Appl.
B ochem HBotechnol., 20014, 172, 2747-2757

Shi bi n Mbhanan, Satyanarayana K V., Sidevi V,

Kal pashree Gwda, Gridhar P, Chandrashekar A,
GA, Bvaluating the ef fect and

Ravi shankar

2014-15



119

120

121

122

123

124

125

126

127

128

129

effectiveness of different constructs wth a
conserved sequence for silencing of Coffea
canephora Nnethyltransferases, J. Hant
B ochem Botechnol., 2014, 23(4), 399-409

Shipra Sharma, Suvendu Bhattacharya, Fl ow
behavi our of gellan sol wth selected cations,
J. Food Si. Technd., 2015 52(2), 1233-1237

Shipra Sharna, Suvendu Bhatt acharya, Strain ad
strain rate dependence of gellan, agar and gell an-
agar gels, J. Food Eng., 2014, 141, 9398

Shivli Sivastava, Sakhare S D, Indrani D,
Preparation of nultigrain senolina blend for upna
—its formul ation, rheol ogy, physico-chenical,
textural and nuritiod cheracteristics, J Texture
Sudies, 2004, 45, 452-461

Shobharani P, Rakash M Hlam., Glua fatty
acid profile and H~ATPase activity to assess acid
tolerance of Bacillus sp. for potentia probictic
fuctiod atribues, Appl. Mcrobio. Botechnd. ,
2014, 98, 90459058

Shubha J.R, Praveena Bhatt, Pl ectranthus
aniboi ni cus |eaves stimiate gronth of probictic L
pl antarum Evidence for ethnobotanical use in
darheg, J. Bhnopharntol . , 2015 166, 220-227

Shwet a Tewari, Ranal akshm K, Laxm M, Jagan
Mhan Rao L., Mcrowave-assi sted extraction of
inuin fromchicory roots using response surface
net hodol ogy, J. Nir. Food Si., 2015 Y1), 17

Snitha S Nbiar, Nndini P. Setty, Ati oxi dant
and atherogenic foamcell prevention ability of
net hanol and aqueous extract of Eblicadficindis
fruits ad its e fect on (B6 and ABCAl gene
expression in RAW264.7 nacrophage cell line,
J. Food B ochem, 2014, 33(6), 563-574

Snitha S Nbiar, Nndinik P. $etty, Praveena
Bratt, Bhagyal akshnmi N, Inhibition of LO. oxidation
and oxidized LO-induced foamcell formation in
RAW264. 7 cell's show anti -at herogeni ¢ properties
of afdiar nethand extract of Scoparia dulcis,
Phar macognosy Magazi ne, 2014, 10(38), 240-248
Sstla Sinivas, Purnina Kaul Tiku, Reaction
kinetics of the invertase fromyesst (S cerevisiae)
Food B ophys., 2014, 9, 179-183

Shehal Doke, Mnisha Guha, |dentification of

extraction conditions for determination of phendic
contents of garden cress seed ( Lepi di um sativum
L) ad its mlled fractions, Food Anal. Method. ,
2015, 8, 1053-1057

Snigdha M, Hariprasad P., Venkateswaran G
Transport via xylemand accumul ation of aflatoxin

130

131

132

133

134

135

136

137

138

139

in seeds of groundnut plant, Chenosphere, 2015,
119, 524-529

Sonar NR, Prakash M Halam, Phenotypic
idertification and technd ogica atribues of native
lactic acid bacteria present in fernented banboo
shoot products fromNorth-East India, J. Food .
Technd ., 2014, 51(12), 4143-4148

Sownya R, Ravikunar T.M, Vivek R, Rathinerg
K, Sachindra NM, Optinmization of enzynatic
hydrolysis of shrinp waste for recovery of
atioddat ativityrichpaenisdae J Food S .
Technol ., 2014, 51(17), 3199-3207

Sowya R, Sachindra NM, Potective effect of
shrinp carotenoi ds agai nst anmonia stress in
common carp, Gyprinus carpio, Ecotoxicd . Bwiron
Sfety, 2004, 107, 207-213

Seedhar RV., Piya Kunari, Ripnate SD, Ram
Raj asekharan, Ml athi Srinivasan, Exploring
triacyl g ycerd biosynthetic pathvay in devel opi ng
seeds of chia ( Sdvia hispanical): A transcriptomc
approach, PLoS ONE, 2015 10(4), e0123580
Sidevi V., Gridar P, E abli shnent of sonacl onal
variants of robusta coffee wth reduced levels of
cafestao and kahweol, InVitro@!. . Bd.-Rat ,
2014, 50(5), 618-626

Sidhar BS, Somer K, Mithenatical nodel ling
of grinding kinetics of food particul ates, Food
B oprod. Process., 2005 94, 392-397

Suthi GK, Sla Bett acharya, Fernent aion of
bl ackgram paste: Ti ne- dependent rheol ogi cal
cheracteristics, nodd ling and quality attributes of
atradtiod smeck, Int. J. Food Si. Technd ., 2014,
49, 2214-2222

SQudha ML., Chetam R, Yella Rddy S, BHfed o
m croencapsul ated fat powders on rheol ogi cal
characteristics of biscuit dough and quality of
biscuts J. Food Si. Technol., 2014, 51(12),
3984- 3990

Qudha ML., Rgeswari G, Venkateswara Rao G
Chem cal conposition, rheological quality
characteristics and storage stability of buns
enriched wth coriander and curry |eaves, J. Food
Si. Technol., 2014, 51(12), 3785 3793

Sudha M L., Sushma W Epson, Haf eeza Khanum
Madhava Naidu M, Venkateswara Rao G, H fed
of nornal /dehydrated greens on the rheol ogi cal ,
mcrostructural, nutritional and quality
characteristics of paratha - an Indan flat bread,
J. Food Si. Techndl., 2005 52(2), 840-848

2014-15



10

140

141

142

143

144

145

146

147

148

149

150

Snl L, Vanitha Reddy P., Gpda Kishna A G
fsna Uoo, Retention of natural antioxidants of
bl ends of groundnut and sunflower oils wth mnor
oils during storage and frying, J. Food Sci.
Technd ., 2015 52(2), 849-857

Suresh Kumar G, Gpaa Kishna A G, Studies
on the nurtraceuti cal s conposition of wheat derived
oils, wea bran ol and wheat germoil, J. Food
Si. Technd ., 2005 52(2), 1145-1151

Suresh P.V., Sakhare P.Z, Sachindra NM,
Prakash M Halam, Extracellular chitin
deacetyl ase production in soid state fernentati on
by retivesal isdaesd Renicilliumnonoverticillium
and Fusarium oxysporum J. Food &i. Technd .,
2014, 51(8), 1594-1599

Suresha BS, Sinivasan K, Funga netabolite
nigerloxin aneliorates diabetic nephropathy and
gentam ci n-i nduced renal oxidative stress in
experinental rats, Naunyn Schmedeberg s Arch.
Phar nacol ., 2014, 387, 849-859

Susanna S., Prabhasankar P., Devel opnent of
hypoi mmunogeni ¢ pasta and its i nmunochenical
validation wth celiac disease patient’s sera,
LWT- Food i. Technd ., 2015 62, 333-340

Susanna S, Prabhasankar P, Efet o df ferent
enzynes on i nmunogeni city of pasta, Food Agricul.
I mmunol ., 2015, 26(2), 231-247

Snarnal atha GV., Nammatha S Hegde, Chauhan
V.S, Srada R, The ef fect of carbon doxide rich
envi ronnent on carboni ¢ anhydrase activity, gronh
and net abol i te production in indi genous freshvat er
mcroa gae, Agal Res., 2015 9, 151-159

Tulse S B, Reshna V., Inandar A A, Sakhare
SD, Studes on mitigan mlling ad its dfed s
on physical, chemical and rhed ogy characteristics
of mlled streans, J. Cereal i, 2014, 60,
361- 367

Uhesha S S, Akhilender Naidu K, Antioxidants
and antioxi dant enzynes status of rats fed on n-3
PUFA rich garden cress ( Lepi di umsativumL. ) seed
dl aditsbended als, J. Food Si. Technd ., 2015
52(4) , 1993- 2002

Wsha Dharnaraj, Meera MS., Yella Reddy S,
Ml leshi NG, Influence of hydrothernal processi ng
on functional properties and grain norphol ogy of
fimgr mllet, J. Food <i. Technol., 2015 52(3),
1361- 1371

Vandana Joshi, Prachi Thatte, Jamuna Prakash,
Jyothi Lakshm A, Hfect of oilseed protein
concentrates and exogenous anmino acids on the

151

152

153

154

155

156

157

158

159

160

161

daysability of iron ad zinc, LW - Food <ci.
Technol ., 2014, 59, 540-546

Varnashree BS, Nagargjan S, Hfect of various
drying nethods on flavour characteristics and
physi cochenical properties of dried curry |eaves
(Muirrayakoenigi L Spreng), Drying Technd ., 2014,
32, 882-890

Vasantha K Y., Mrugesh CS, Sattur AP, A
tyrosinese inhibitor from Aspergillus niger, J. Food
Si. Technd., 2014, 51(10), 2877-2880

Veera R, Indra T.N, Sla Bett acharya, B fedt d
roasting on rhed ogica and functional properties of
sorghumflour,Food Si. Technd . Int., 2014, 20(8),
579- 589

Venana Gwd, Nandini CD, BEythrocytes in the
conbined mlieu of high glucose and high
chol esterol shows gl ycosam nogl ycan- dependent
cytoadherence to extracel |l ular natrix conponents,
Int. J. Bd. Mcrona., 2015 73, 182-188
Vijayarg P., Chinnarasu S vaprakasam Vishnu
Varthink L, Mry Sxrkar, Vasanthi Nachi appan In
Vitro exposure of tobacco specific nitrosannes
decreases the rat |ung phosphol i pids by enhanced
phosphol i pase A activity, Tadicd. in Vitro, 2014,
28, 1097-1105

Vishnu Varthint L, SHvargu K, Mlath Sinivasan,
Vasanthi Nachi appan, ROG1 encodes a
nonoacyl gl ycerol lipase in Saccharonyces
cerevisiae, FEBS Lett., 2005 589(1), 2330

Vishwanath S V., Purnina Kaul Tiku,
Anti hypertensi ve peptides derived fromsoy protein
by fernentation, Int. J. Pept. Res. Ther., 2014,
20(2), 161-168

M shwanathan KH, Subrananian R, Particle size
characteristics of ground soy and red gram Irt. J
Food Properties, 2014, 17(7), 1469-1481

Vismaya, Rajini P.S, Qal exposure to the
or ganophosphor us insectici de, nonocr ot ophos
induces intestind dysfunctioninrats, Food Chem
Todiod., 2014, 71, 236-243

Winda R, Gveas L.C, Mya Prakash, Prakash
M Hil an, Bhaskar N, (ptinization of conditions
for probiotic curd formil ation by Enterococcus
faeci um MIGQC 5695 with probiotic properties using
response surface nethodol ogy, J. Food Sci.
Technol ., 2014, 51(11), 3050- 3060

Winda R, Gveas L.C, Prakash M Hal am.,
Bhaskar N, K netic nodeling, production and

characterization of an acidic |lipase produced by
Ent erococcus durans NI M427 from fish waste,
J. Food Si. Technd ., 2015 52(3),

1328- 1338

2014-15



11

Non- SCl

1

10

Avinash Kumar, Smm P.S., Ganendra Kunar,
Gridnar P., RRHALCand transcript profile indicate
increased leaf caffeine in Qoffea canephora pats
by ligt, J Bd. Exth Qi., 2015 Y1), 19

Bal aswany K, Prabhakara Rao P., Nrsing Rao
G., Nagender A, Satyanarayana A, Roduction of
lowca orie ready-to-serve fruit beverages using a
natural sweetener, stevia ( Stevia rebaudiana L),
Focusi ng on Mbdern Food Industry (FMHA), 2014,
3, 2014

Deepthi D, Shubha Jayaram Savitha MR,
Manjunath S N, Sreenivas N, Shylaja M
Dharnesh, Serum zinc levels in children

hospit alized wth pneunonia: A case contrad study,
J. Bvidence Based Med. Heal thcare, 2014, 1(12),
1553- 1558

Desai S V., Varadarag MC,Gowh kinetics of a
retivetaxigenicisdaed Bacillus cereus under the
i nfl uence of incubation tenperature, pHand sodi um
chloride in broth system Bitish Mcrobio. Res.
J, 2004, 411, 1267-1284

Ganesan K, Suresh Kunar K, Subba Rao PV,
Tsuku Y., Bhaskar N, Hosokana M, Myashit aK,
Studies on chemical conposition of three species
d Enteronorpha, B onedi cine Preventive Nuitr. ,
2014, 4, 365369

Gpirgah R, Anandharanakrishnan C, Mt hods
integrating physical nechani sns underlying the
food digestion and release of nutrients in hunan
stomach, J. Nir. Nitritiona Epidemo ogy, 2014,
Y, 113

Quruprasad B R, Aknmal Pasha, Assessnent of
repel lency and insecticidal activity of A uga
paniflaa(Benth) and Trichilia connaraides (V\&A)
| eafextracts agai nst stored product insects,
J. Entonol. Zool. Sud. (OY, 2014 24, 221-226

Hema Panwar, Mnisha GQuha, B fect of processi ng
on nutraceutical properties of garden cress
(Lepi diumsativum L) seeds, Int. J. Fharm Fharm
i (Y, 2014 §7), 315318

Hnry DE, Prapulla S G, Exopol ysaccharide
producing lactic acid bacteriumfromtraditional
lactic fernented preparations: Screening,
bi osynt hesi s dynamics, conpositional analysis of
exopal ysaccharide and eval uation of its probiotic
paretid, Awmnals Food i. Technol., 2014, 15(2) ,
336- 344

Jyotsna R, Sounya C, Chenical, rheol ogical and
nutritional qualities of sugar snap cookies as

11

12

13

14

15

16

17

18

19

influenced by the addition of mitigran, J. Food
Measur enent Characterization, 2005 9, 135142
Lohith K, Anu Appaiah KA, Invitro probiatic
characterization of yeasts of food and envi ronnent al
aign Int. J. Aodaics & Rebiatics, 2014, 93,
87-92

Math R G, Nagender A, Saneera Nayani,
Satyanarayana A, Continuous nicrowave
processi ng and preservation of acidic and non-
acidic juice blends, Int. J. Agric. Food <ci.
Technol ., 2014, 52, 81-90

Nmsha S M, Chauhan AS, Rkha MN, Negi
P.S, Nsrah N, Asha MR, Qnposition of edible
portion of tender banboo shoot (TBS) and
devel opnent of various candies wth and without
incorporation of ginger and pineapple flavours,
Anerican J. Nitr. Food Si., 2005 21, 7-15
Prabhakara Rao P., Narsing Reo G, Mdhavi M,
Bal aswany K, Satyanarayana A, Stud es on ef fedt
of light source on the stability and in vitro
antioxidant activity of dyes and extracts from
anatto (Bxa orellana L) seed, J. Food Pharm
., 014 2, 6874

Raj agopal K, Praveen K S ngh, Rajesh Kunar,
Kaneez Fatina Sddiqui, CIABnediated, singl e-
step preparation of conpetent Escherichia cali,
B fidobacteriumsp ad K uyveronyces |l actis adls
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Rao G, Satyanarayana A, Nitritiod qudity ad
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seed, flaxseed, oats and peanuts, Indian
J. Traditional Knowedge, 2015 1(1), 118-123

Shakuntala S., Praseeda M, MiralikrishnaG
Pectic ol i gosaccharides derived from chi ckpea
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Shashirekha MN, Shylaja M Dharnesh,
Shivadeela V.B, Milikarjuna SE, RjarathnamsS,
Heal th and wel | ness product from nangost een
(Garcinia mangostana L) rind: B oactive
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Sangvan, Food addi tives and heal th, In: Herbaceous
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Processing and inpact on antioxidants in
beverages, Ed: Preedy V.R, Riblished by: Hsevier,
London, WK 2014, 99-108

Nayak CA, Rastogi N K, Anthocyanin from
Grciniaindica chasy: Apaetiad sourcefo naturd
colorant, Im Recent progress in nedicina plants
Vol . 39 H otechnol ogy and geneti c engi neering, Ed:
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N dheesh T., Suresh  P.V., Funct i onal
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Choudhary ML., Aditya, Rublished by: New India
Rublishing Agency, New Delhi, 2014, 313-315
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Kam esh Yadav, Neelima  Singh, Ram
Raj asekharan, The PHO4 transcription factor
regul ates triacyl glycerol netabolism under |ow
phosphat e condi ti ons i n Sacchar onyces cer evi si ae,
March 28-April 1, 2015 Experinental B ol ogy
Annual Meeting, Boston, M\ WA Rublished in:
The FASEB Journal , April 2015, 29(1 Suppl.), 715.38

Kanagavijayan D., Malathi Srinivasan, Ram
Raj asekharan, Aging yeast cells are fat! Mrch
28-April 1, 2015 Experinental Bo ogy Annual
Meeting, Boston, M\ USA Published in: The
FASEB Journal , April 2015, 29(1 Suppl.), 715.47

Praveen Srivastava, Appu Rao A. G, Mikesh
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of endo-nannanase bel onging to famly 26 from
Bacillus sp. OFRI601, 2014, Experinental B ol ogy
Annual Meeting, San Dego, WA Published in:
The FASEB Journal , April 2014, 28(1 Suppl.), 580.2

Books Publ i shed

Conpendi um on Agri-busi ness, published by:

G RCGTR, 2015, 1-95

* Enpowering the farmng community with
i nnovative agri-business nodels, Ram
Ryj asekharan, 1-5

® @Gain based technologies for rural sector,
Sinves A, Sathyendra Reo B V., 612

® FRut and vegetad e techno ogies for rura food
industry, Ng. Ilboyaima S ngh, Revathy

Baskaran, 13-22

®* Bakery products adaptable for rural food
processing, Indrani D, S8 Mnohar R, 23-28
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® Technoogies for spice processing in the rurd
sector, Sinvas P, Sowhagya HB, 29-34

* Newoil seed varieties for cultivation, Ram
Ryj asekharan, M athi Sinivasan, Seedhar
RV., 338

e Quper food grain crop for cultivation, Ram
Raj asekharan, Ml athi Sinivasan, Ranesh
Kumar R, Seedhar RV., Rasanna Anj aneya
Reddy L., 39-42

® Success stories in establishing
enterprises, Vijayanand P., 4346

* Food packaging for rural food products, Ry esh
S Mitche, 47-54

e Traditiond food products for rurd enterprises,
Chetana R, 55-58

® Vaue added traditional product s from beaten
rice (HRY) for rural foks, Baby Latha R,
59-61

® Qlseed technol ogies for rural
S ndhu Kanya T.C, 62-67

* Mat products processing in the rurd sector,

rural

i ndustri es,

Md V.K, 6873

® Engineering requirements for SMES,
Subrananian R, 74-82

® Requirenents for establishing rural

enterprises, Gpta PK, 838

CS R CGFTR Research profile, Published by:
CIRCTR, 2014, 1-199

FH sh processing byproducts: Quality assessnent
and applications, Edited by: Sachindra NM,
Mahendrakar N S, Rublished by: Studium Press
LLc, WA 2015

Technol ogies for SMEs in food processing,
Rubl i shed by: CSRCGTR, 2014, 1-45

CSIR-Ceniral Food Technological
Revearch iny

Compendium of
AGRI-BUSINESS

Patents filed

A process for the preparation of conposite
nl tigrain granu es fromcerea s, pul ses and nil | ets
A device for a continuous separation of fish bone
and neat .

ARocess for preparation of neutraceutical beverage
fromcactus (gutia dlleii) stem (cladode) and
frut (cactus pear)

Aprocess for the preparation of dry chilli and powder
fromfresh red chilli (capsi cum annum L.)
Aprocess for the preparation of proteinisdate from
defatted noringa seed neal flour

An inproved process for the preparation of
curcuminoi ds fromturneric (Qurcuna longa L.)
ol eoresin

An inproved process for the preparation of
Zerunioone crystal s fromshanpoo gi nger (2 ngi ber
Zer unbet )

Tabl e top cont i nuous wet cumdry grinder

Processes rel eased for conmerci al
e@padtaion

Ffty seven processes were rel eased for commercial
exploitation to 89 parties and forty processes vere
denonstrated to 60 |icensees. Details are given bel ow

Bar cake

Band soy protein concentrate
Bonbay hal wa nm x

Bottling of sugarcane juice

Qikki / nutra chikki (3 fornol ati ons)
Chocol ate pasta

Oof fee concentrate
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Gonpounded asaf oeti da

Date syrup concentrate

Deep fat fried & flavoured cashew kernel s
Dy roasted and fl avoured cashew ker nel
Egg wafers

Eggl ess cake prenix

BEnergy food: New formul ation

Fermented and dehydrated ready mixes for idi
dosa batter

Fuit dehydration: Banana
Fut jans & jelies: Reparation
Fruit syrups and squashes

Fuits & vegetabl es dehydration: grapes, banana,
onion, potato, peas & green chillies

Fuits & vegetabl es: Ganning

Grlic paste

G nger paste

Gawy peste for different Indian cuisine
Goundnut (peanut) butter

Hgh pratein biscuits

Iret ant gravy mixes: Dehydrated (11 fornol ations)
Instant payasam nix

Instant traditional food: Sanfar
Layered parotta (South Indian)

Mking superior quality white pepper
Ml ted weani ng food

M1k chocol ate

Mbdi fied at nosphere packaging of nininal |y
processed veget abl es

Mistard/ rape seed integrated processi ng
Mitton pickle

Olire fatificaion of ata (wde wea flor) /
nai da. (refined vheat flour)

Qange flavour concentrate for nanufacturing of
soft beverage

Oyster nushroom dehydrati on
Ponogranat e j ui ce & product s
Preparation of cerea bar

Processed besan (bengal gramflour) for sev and
boondi preparation

Processi ng of cocoa (theobronma cocoa pods to
dried cocoa beans)

Processing of cocoa beans to: (coa nass,
cocoa butter, cocoa powder

Production of soya protein hydrol ysate

Production of turneric powder fromfresh turneric
rhi zone

Pul se based papads
Ready mix: Dosa
Ready nix: Jamun

Ready-to-eat low fat nai ze snack frommlled
naize grits

Ready-to-eat snack nix from puffed coarse
cereal s and | egunes

RIS fruit juices and beverages

Riural based bi otechnol ogi cal production of
spirdina

Self stabl e chapati

Tanarind candy

Tonat 0 product s

Tuti fruty (pepeya/ carrat)

Mrgn coconut ol

Racevay pond for spiruina cultivation

(-"

=7

Sprdira- A nicroscopi c view
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4. New processes ready for commerci al 5. Gonsul tancy/ Sponsored/ Gant-in-A d
exploitation Projects
Seventeen new processes were devel oped for Type of No. o New Tdd mo
conmeyr ci al exnatatlm as per the |ist g'ven bel ow project Conp| et ed proj ects of projects
proj ects under - carried
® Peparation of beverage mix fromnal ted ragi t aken out
e Aprocess for the preparation of g uten free .
bakery products Gonsul t ancy 3 3 7
e Riler mlling process for fenugreek fiber and gum  ® Sponsor ed 8 V) D
® Sesane based nutritious suppl enent o
° Gant-inAd 2 /4 8

®* Roasted and flavoured cashew ker nel

® Mitigrain cerea -1 egune bar and puffed rice bar
®  Spiruinachoco bar and spirulinacerea bar

* Nira chikd wth added spiruina

6. MS. / 1S/ Short-termcourses

e D[hal based nutritional supp enent for foods Academc Degree/ Gertificate
R Aver ded
e Fortified nango bar ooame
e Rcemlk mx ° MSc. (Food Technol ogy) 25
© Dydaiond dll geens e Grtificae carse in Miling 24
*  Apple ponace powder for enrichment of bakery
products (bun, nuffin, cookies) . Short-termcourses ( 35 Nbs.) 644

* M inproved process for chilli o eoresin
* dnger beverage
* Mitigrain instant senolina

* Adevice for continuous separation of fish bone
and neat

R ce-nil kK nix

Sprdirantri chikd
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7. Synposi a, conferences and events
organi sed / sponsored by C3 R CFTR

e DoT Sakehol ders Meet (August 5-6, 2014)

CS R GFTR organi sed Stakehol ders Meet during Aug.
56, 2014 sponsored by International Mitilateral &
Regi onal Goperation Dvision, OST, Gvt. of India, New
Dehi for the preparation of jont RRD proposals in the
area of food science & technology in collaboration wth
ASEAN countries. Aong wth subject experts
representatives fromNAB (Mhali), AQPHET (Funj ab),
N N (Hyderabad), |1 QPT (Thanjavur), N FTEM(Sonapet)
i ncludi ng the DST teamattended the del i berations. Rof.
Ram Raj asekharan, Drector, CS R CFTR chaired
various technical sessions.

Inaugural session of the DST Stakehol ders neet in progress

* Hndi Fortnight CGelebration
(Septenber 8-16, 2014)

Hndi Fortnight was celebrated by CSRC-TR from
08.09.2014 to 22.09.2014. Prof. Ram Ry asekharan,

Drector, CSRCTR inaugurated the function on 8"
Sept enfber 2014. A variety of conpetitions in Hnd vere
conducted for the enpl oyees and research students of
the Institute during the fortnight. FAizes to the wrers

of the conpetitions were distributed by the Sri |shwar
Chandra Mshra, Asst. Drector, Qntral Translation
Bureau, Bangalore in the val edictory function held on
22M Sept enber 2014.

®* CIR Foundation Day (Septenber 26, 2014)

C3 R Foundation Day was cel ebrated on  Sept enfber
26, 2014 at GFTR. The C3 R Foundati on day and (pen
Days was inaugurated by Hs Hliness Jagadguru Si
Shivarathri Deshi kendra Mihaswamji, (Jagadguru i
Veer asi thasana Mahasanst hana Math, Suttur
Sikshetra and Hon. President, JSS Mihavi dyapeet ha,
Msore). Prof. Ram Rgj asekharan, Drector, R

(FTR presided for the events. The Chief guest gave
prizes to school children who participated in various
conpetitions.

Inauguration of the event by Chief Guest at the venue

The Institute kept its doors open to Gnera Rudic,
students fromvarious schod s, calleges, universities and
entrepreneurs on 26" and 27" of Septenfer 2014. During
this tine, research activities of dl the departnents of
G-TR  were displayed and al so novel nachineries &
products devel oped by the Institute were denonstrat ed.
The progranme recei ved w de public appreciation and
atracted nearly 20,000 visitors. The newhbuilding of the
Ml ecular Nitrition departnent was al so inaugurated

by the chief guest.
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* MU Signing wth Palakkad Coconut
Production Conpany Limted (PCPCL)
ained at protecting the interests of coconut
farners (Septenber 26, 2014)

C3I R Central Food Technol ogical Research Institute,
M/sore signed an MU with Pal akkad Coconut
Production Gonpany Limted (POPQL), a co-operative
federation forned under the aegis of Goconut
Devel opnent Board, ained at protecting the interests
of coconut farners. Lhder this agreenent, C3 RCFTR
wll help this farners’ cooperative body in bottling of

Neera in PET bottles for large scale narketing across
the country. The MU docunent s were exchanged by
Prof. RamRy asekharan, Orector, CSRGTR and Shri
Vinod Kunar, Chairman, PCPCL in a function organi zed
inthe sideline of CIR Foundation Day.

Exchange of MU docurnent

e Al India Farmers Enpowering Wrkshop
(Gctober 17, 2014)

Qganizing “Al India Farners Enpowering V@rkshop’
at CSRCTR, during Qctober 17, 2014. About 120
farners across India attended the one day event.

* CISRGTR Foundation Day (Gctober 21, 2014)

CG-TR  Foundation Day was cel ebrated on Qctober 21,
2014. A Menorandum of Association (M2 between
CG-TR and Dept. of IT, Bl and S&T, Gvt. of Karnat aka
for establishing a Nitra-Phyto Incubation Gentre and
Gomon I nstrunentation facility (NMGAF) was si gned
on the occasion. The event was being graced by Hs
Hol i ness Par anapuj ya Jagadguru S'i N rnal anandanat h
Mihaswami of Si Adi chunchanagiri Mahasanst hana
Mth. The other dignitaries for the event included Gyt.
Ganesh Karnik, Chief Wip of (pposition, Karnataka
Legislative Qouncil and M. Tanusree Deb Barna,
Managing Drector, KBTS Qvt. of Karnat aka i
N rnal anandanath Mahaswanji, who was the chief
Quest for the foundation day gave anay TR Annual
avards to enployees in different categories.

GG RGTR

Anardees wth dignitaries of the function
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* CIRGTR signs MA with Gwvt. of Karnataka
for establishing a Nutra-Phyto |ncubation
Gentre (Qetober 21, 2014)

CSIR-CFTRI, Msore, signed a Menorandum of
Association (MA wth Karnataka B otechnol ogy &
Infornation Technol ogy Services (KBTS, Dept. of IT,
BT and S&T, Gwt. of Karnet akafor est ddishinga Nitra-
Phyto Incubation Centre and Conmon
Instrunentation facility (NPIGOF) inthe prgect
node at its canpus for the betternent of Industries in
the areas of nutraceuticals and functional foods. The
proposed facility would facilitate discovery and
devel opnent of new product s/ i nnovat i ve t echnol ogi es by
establishing world-class |aboratories, Flot Hant
facilities, analytical testing and safety studies for
pronoting entrepreneurs, SH3 and SMEs. The facility
voul d be al so nade available to farners for prinary and
secondary processing of agri-produce for the val ue
add tion.

The NMGAF would be transforned as a worl d-cl ass
hub to catal yse research and innovati ons.

Prof. Ram Raj asekharan, Director, CSIR- CFTR
exchanged the MbAwth M. Tanusree Deb Barna, |AS
Drector, Bxt. of IT, B and S& and MD KBTS Qovt.
of Karnataka in a function held on CS R CFTR
Foundation Day (Qt. 21, 2014) at Msore.

Exchange of MA docunent on CS R GFTR Foundat i on
day function

® CSROCTR organises one day workshop for
SMEs in Nasik under CSIR MBME Initiatives
(February 27, 2015)

CS R GFTR  conducted one-day workshop entitled
“Vaue Addition to Agri-resources for SMEs in Food
Sector” in collaboration wth Wyogwardhi ni Shi kshan
Sanstha, a Nasi k based organi sationinvol ved intrai ning
young professionals for setting up new business, at
Nasi k on February 27, 2015. The programre was
coordi nated under the banner of C3R MAME Initiative
supported by Departnent of MBVE Qovt. of India, New
Delhi. Focus of the neet was for upgradation in terns
of product/ technol ogy/ skill base and productivity
enhancenent in the MBME sector. Lectures were
arranged on various topics on processing of agri-horti
resources relevant to the region by scientists of C3R
CFTR. A tdal of 212 prospective entrepreneurs
participated in the event. The participants expressed
their interest to have simlar workshops in the topics
related to shelf-life extension of ponegranate, custard
appl e, sapota, guava; technol ogies for value addition to
red onion, guava, nosanti, fig, grapes and vegetabl es
gomninthat part of the regon. RFrof. RamRy asekharan,
Drector, CSRCTR in his nessage st aed thet, “It
has been our desire that C3 RO-TR’s know edgebase
shoul d provide the base for establishing nany
sustai nabl e business enterprises in the country”.

Inaugural function of the workshop at Nasik under
CIRMME I nitiative

2014-15
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8 Awards and Recognitions

a) Ph.D Degree awarded

Shi bi n Mohanan N (Ml ecul ar characterization of
transfornants of coffea canephora pierre for |owered
caffeine)

Ranmesh Kurar Saini (Studies on the enhancenent of
cadenids, fdic acid iron ad their boavaladlity in
Mringa deifera and in vitro propagati on)

Leel aja BC (Investigations on sel ected enzyme

Systens in Caenorhabditis el egans in response to
representative insecticides of dfferent classes)

Singdha M (Utake of aflatoxin fromrhizosphere and
rhi zopl ane and accunul ati on by groundnut plants)

Susanna (Devel opnent of nodified gluten pasta)

Denny Joseph KM (Interactive neuroprotective
strategi es enpl oyi ng phytochenmicls and Owega-3 fatty
aci ds)

Vrinda Ranekri shnan (Gueracterization of |ipase from
lactic acid becteria isdated fromfish processi ng vast €)

Sathya Prasad N (Therapeutic propensity of sel ected
spice actives against experinentally induced
neur opat hy)

Anbar asu K (Garacterization of aspergil|us carbonari us
mtant in relation to carctenoid production and its
appl i cation)

Shankar Shetty Umesha (Studies on bioactive

conpounds and nutritional evaluation of n-3 Fatty acid
rich garden cress (LepidiunsativumL ) seed oil)

G rish Chandran (Mechanisns underlying the
neuronodul atory properties of selaginella and its

Abhijith KS (Studies on gold nanoparticles for
application in detection of aflatoxins in selected food
commodi ti es)

Devavratha H Rao (Mlecular characterization of an
enzynati ¢ Dgal actose specific lectin fromfield bean
(Dolichos lablah) seeds)

Chougal a MB (Efect of dietary antioxidants on
Advanced glycation end products (AGES) rel ated
conplications during diabetic nephropathy in rats)

Surya Chandra Rao (Studies on erythronycin
resistance in lactic acid bacteria fromfernented foods)

Vi nod Kunmar (Ml ecul ar engineering of the horsegram
(dolichosbiflorus) seed bowran-birk inhibitor:
Inplications of the disufide franework on functionality)

Shaheen Jafri Ali (Propensity of nonocrotophos, an
organophosphorus insecticide, to elicit and augnent
dopaminergi ¢ neuronal dysfunctions in anina nodel s
of parkinson's di sease)

Chandra Sekhar Janpani (Adsorption and liquidliquid
extraction for the dowstream processing of
ant hocyani ns)

Dvya P (Mlecua anaysis of carotenoids expression
fromQ@riandrumSati vumL. and regul ati on of expressi on
of pat hway genes)

N dhi Bhatiwada (Studies on digestive stability ad
netabolismof [utein in nice)

Mohan Kumar NS (Production, purification and
characterization of fungal L-asparagi nase)

Sugasini D (BEfect of encapsu ated linseed ol to erich
cadiac ad brain lipids wth onega-3 fatty acid in rats)

Ashok Kumar HG (B ochemical and i nmunol ogi cal
characterization of the najor alergen fromsapodillafruit

flavonoids in cell and aninal nodels of N |
neur odegener at i on) (Mani | kar azapot a) )
b) Individual Anards
Anard Title Instituted by Nar dee

Lal j ee Gdhoo Shar ak
Ndi Award 2013

Lal j ee Gdhoo Shar ak
Ndi Award 2013

Association of Food Sientists and
Technol ogi st s (India), Msore

Association of Food Sientists and
Technol ogi st s (India), Msore

Prakash M Hal anm

Negi PS
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¢) Recongnitions by Acadenies

Inda (FAFST, 2012)

Recogni tion Instituted by Awar dee
e Rd. GS BEns Association of Food Sientists and Technologists (Inda), Indrani D

Lifetine M/sor e

achi evenent award
e Fellow Association of Food Sientists and Technologists (Inda), Mdi WK

M/sor e

e Fellow AP Acadeny of Science, India (APAS 2015) Raghavar ao KSNV5
e Fellow Acadeny of Food Scientists and Technol ogi st s Raghavar ao KSNV5

d) Qher Recognitions

Fel | owship / Programme Awar dee Host Institute / Agency

e Chai rnan Asha Mrtin Test nethods for food product s sectional conmittee,
FAD28 of BS Gut. of India

e Pincipa Mnier Asha Martin Food hygi nene, safety nanagenent and other systens,
FAD15 of BS Gwmt. of Inda

e Food Safety Expert Asha Martin Sfety Parlianent organised by National Quncil of

i ence
Chai r man
Menber

Menber

Menber

A ternate Menier

UAA | CT D sti ngui shed
A umus Awvar d
(Research Gitegory)

Meniber of the sub
expert conmnttee

Menber - State levd
enpowered conmittee

Member

Anu Appai ah KA
S ndhu Kanya TC

Anu Appai ah KA

Anu Appai ah KA

Vangj akshi  V

Raghavarao KSNV5

S ndhu Kanya TC

Got hwal PP

Prabhasankar P

Miseuns, Mnistry of Gilture, Gvt. of India
Acohalic sub coomttee (FAD 14:1), BS QGwt. of India

Ols & oilseeds sectional coomttee, FAD 13, B'S
Gvt. o Inda

Expert coormttee on al coholic beverages,

FSA, Gwt. of India

Sientific panel on pesticides and atibiotic residues,
FSSA, Gwt. of India

Dinks and drinking water sectional conmittee, FAD 14,
BS Gwvt. o Inda

Institute of Chemica  Technol ogy, Minibai (2014- 15)

Bval uation of project proposals on “Venen and Nitrition
Programme” of DST

Apprai sal of new food processing i ndustry proposal s,
Departnent of Horticulture and Food Processing, Govt.
6 Utar Pradesh

APEDA Task force, New Dl hi
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e) Qher Anards

Recogni tion

Instituted by Awar dee

. Indira Gandhi Sadbhavana
&l d Medal award

e Specia Recognition Avard for the prgect
“Studies on the preservation of veget abl e
juices by microwave heating and
devel opnent of prototype nodel of
conti nuous nicrowave pasteurization/
sterilization system

G obal Economic Progress Sukunar Debnat h

and Research Association

(GEPRY), New Dl hi

Society for Elucationa and
Sientific Research (SHB
during Internati onal conference
on B osciences: Stae o the
advancenents, Kurar akom
Keral a

Math R G

f) CGFTR Annual Anards 2013- 14

n the occasion of CIRC-TR Foundati on Day on Qctober 21, 2014, CGFTR Annual awards were presented to the
exenpl ary perfornance of staff and students for the year 2013-14. Details of the recipients are given bel ow

e Best Research Paper Published by Saff

Basi ¢ Resear ch:

-D. (Ms) Asha Mrtin, Food Safety & Analyticad Qality Gntro Laboratory

Appl i ed Resear ch:

- D. C Anandhar anakri shnan, Food Engi neering Departnent

e Best Anard for Societal Gontribution

- Antha Gandy - Fut & Veget abl e Technol ogy

Individuad Awards for Sientific and Technical Gontributions

Goup |V
- D. Pakash MHal ani, Mecrobiology & Fernent ation Technol ogy

Gouwp I11:
- D. R Rvi, Traditional Foods & Sensory i ence

Individuad Awards for Technical Contributions

Gouwp I11:
- M. K Vatcharavelu, Gentral Instrunent ation Facility & Services

Individual Anards for Best Support Saff

Goup I1:
- M. Umapathy H Cntra Instrunent ation Fecility & Services

Goup I:
- M. SQubbraraya N Food Protectats & Irfest ation Gontrol Departnent




9)

Best ontribution Anard for General Administration,

- Ms. Padnavathi HR General Administrai on
- M. Ryanallu M Hnance and Account s
- M. Somai ah PT, Stores and Purchase

Best Student Award

F nance & Accounts and Sores & Purchase

- M. Zarkar Geet a Chandrakant, M<c. (Food Technol ogy) Progranme
- M. Sgasin, Senior Research Fellow, Traditional Foods & Sensory ci ence
- M. Vasant Raghavan, Senior Research Fellow, Mcrobiol ogy & Fernent ati on Technol ogy

Best Research Publication Anard for Project Assistants

- M. Swravan Kunar § Hant G| B otechnol ogy

Speci al Qutstanding Award

Conbi ned Avard for Administration, FHnance & Accounts and Stores & Rurchase for saving Service Tax far the
Irgtitue wth Speciadl Reference: Ir. Aok Kunar Sivast ava, . Lalitha RGwla, M.Aruna Kumar (FSRAQDL);
M. Thonmas Kuriakose, M. Shenbaganathan, M. Anil G Revankar, M. Abhigna (S&P); M. Anish Pasha,
M. VKRavi, M. Nwshad Basha (R&4); M. SRy appa (Admnistration)

Best Research Papers / Posters awards

2B | CFCST, N FTEM canpus, Kundli, Haryana,
Decenber 13- 14, 2014

Swita KR, Yogesh D, Halam P.M, Hfect o
tryptophan on protease activity from Bacillus spp
(BGF3)

Sourav Kunar, Eficient onlineround grainseparatar
for rdler flowr nills and grain processing i ndustry

Grish K Giwvari, Nagargju V.0, Sidar BS,
Devel opment of a multispouted bed Roasting
(MBR technology for val ue added processing of
Makhana ( EURYALE FEROX SALI SB) seeds

Shi vakunar M, Nagaraju V.D., Design and
Devel opment of conpact spouted bed roaster
(CBR for coffee bean

Padna |shwarya S., Anandharanakrishnan C ,
Bubbl e growth during the bread baki ng process

Minivannan S, Kiran S, John Kran, Ciatal ase
activity in phosphine-resistant strains of
Q yzaephi | us

Research Papers / Posters awards in other
sem nar s

Anand Prakash, Prabhudev S H, Mjayal akshm
MR, Mya Prakash, Revathy Baskaran, Nitri-

ketchup fromacerola and tonato: Inplication of
bl endi ng and processing on phytonutrients,
PFFCSFP 2015, JSS ol l ege, oty Road, Msore
February 20- 21, 2015 (Second prize)

Haneeda Banu N Itagi, Pradeep SR, Vasudeva
Sngh, Sinivasan K, Jayadeep A, Beneficia
i nfl uence of phosphoryl ated parboi | ed dehusked red
riceflar (oryza sativa L) in streptozotoci n-i nduced
diabetic rats, 4™ International R ce Qongress,
Bangkok, Thailand, 27 Gctober - 1 Novenber 2014
(Young Hce Sientist Award)

Santhosh R, Vadivelan G, Venkateswaran G
Production of onega-6 and onega-3 fatty acids
under cold tenperature from native isolate,
Qunni nghanel | a el egans R @7 and its health
benefit, DAE-BRN\S Life sciences synposium
(LSS-2015), BARC Minbai, February 3-5, 2015

Vadivelan G, Santhosh R, Mithukunar S P,
Venkat eswaran G, Inpact of fungal bionass
containing onega-3 fatty acids as feed
suppl enent ation on chi cken eggs, 55" Annual
@onf erence on Enpoweri ng Manki nd w th M crobi al
Technol ogies (AM - EWMMI-2014), Tam| Nadu
Agyicdturd Wiversity, Qoinbatore, Noveniber 12-
14, 2014
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Ashwarya S, Devi SM, Hlam P.M, Mlecular
typngof dverse L. plantarum cutuesisdaedfrom
fernented vegetabl es by speci es-speci fi ¢ PR and
RAPD profiling, National synposium on M crobes
and Hunan VWl fare, JSS college, oty road,
Msore, Mrch 23-24, 2015

Indrakshi Paul, Mtche RS, Atimcrood activity
and physi co-nechani cal properties of curcunin,
nanocurcunin and chilli extract incorporated in
nethyl cel lulose film RALYQON 2014, 6" Ntiomd
Gonference on Advances in Folyneric Mierials,
Msore, April 16-17, 2014 (Best oral present ation
awar d)

UV Ashwin Thakkar, Mtche RS, MIk spoilage
and devel opnent of tine tenperature indicator for
mlk, PQOYOON 2014, 6" National nference on
Advances in Polyneric Mterials, Msore, Axil 16
17, 2014 (Best oral presentation award)

Mal likarjun SE, Dharmesh SM, Gilectin-3
bl ockade by swallow root (Decal epis hamltonii)
saccharide resulted in cancer cell death via
nodul ation of surviving and i nfl anmat ory cyt oki nes,
AR 2015, Jaipur, February 19-21, 2015

Mne SD, Nadu KA, Ati-pdiferaive o fed o
ascorbyl stearate, afood additive, oncervica cancer
cells by nodul ation of cell signaling pathways,
DAE- BR\S Li fe Sci ences Synposi umon Advances
in Mcrobiology of Food, Agriculture, Health and
Environment, BARC Munbai, February 3-5, 2015

Sukunar Debnat h, Praneeth Juwvi, Chakkaravart hi
A, Bwrging technique for healthier frying for
production of reduced-fat red beet root ( beta
va garis) dips, 3S Jadavpur Lhiversity, February
27 - Mrch 1, 2015 (Second Prize)

Praneeth Juwi, PRarthana Dutta, D pankar Kalitha,
Charu Lata Mihanta, Sukunar Debnath, Efect of
vacuum on changes in quality attributes during
production of fried healthy eggpl ant chips, National
Sem nar cum wor kshop (I PFP 2015), Tezpur
Uhiversity, Mrch 27-28, 2015 (Third Frize)

Eitors / Hitor-inGief /| -Hitor /

Associate Editors of reputed journal s

Journal of Food Science and Technol ogy Spinger
Verlag (Madhava Naidu M Rajini P.S,

Anandhar anakri shnan G Prabhasankar P, Siodev
Annapur na S ngh)

Indi an Journal of Mcrobioogy (Venkateswaran QG

Indian Food Industry Mag (Anu Appaiah KA,
Vijayendra SV.N, Jayadeep A Umesh Hebbar H
Suresh D Sakhar e)

Innovative Food Science and Energing
Technol ogies, Hsevier (Restogi NK)

International Journal of Genuine Traditional Mdicine
published by Association of Hinanitas Mdicine,
Republic of Korea (Negi P.S)

Hitorial Boards

Bl ue Bi otechnol ogy, Nova Publishers, USA

(Prabhasankar P)

Research and Reviews: Journal of Food Science
and Technol ogy (Prabhasankar P)

International Journal of |rmunol ogy
(Prabhasankar P)

Journal of Ml ecular and Genetic Medicine, Qmcs
Rublishing Goup, Foster Gty, WSA (Negi P
SQA Journal of Oganic and Bi onol ecul ar
Chemistry, Research Sgnpost, India (Neg PS

International Journal of Peptide Research

(Rej gopal K

Phar nacognosy Magazi ne (Suresh Kunar QG

Davi d
SN

Journal of Food Science and Engi neering,
Publ i shing Conpany, Libertyvilles,
(Anandhar anakri shnan O

Food Science Journal, Acadeny Science Society
(Anandhar anakri shnan O

Journal of Nitrition and Nitritional Epi denhol ogy
(Anandhar anakri shnan O

International Journals of Applied Nanot echnol ogy
(Anandhar anakri shnan O

Gonput ati onal B ol ogy Journal
(Anandhar anakri shnan O

Journal of Menbrane <ci ence & Technol ogy, Qmcs
Rublishing group (Rastogi N

International Journal of Food Science and Nitrition
Bgneering, Sientific & Acadenmic Publishing Go.
Rosenead, WSA (Raj esh S Mt che)

International Journal of Agriculture Food i ence &
Technol ogy (I JAFST), Research India Rublications,
Cel hi (Raj esh S Mt che)

International Journal of Know edge Minagenent and
Infornati on Technol ogy (I1JKMT), Research India
Rublications, Delhi (Rgjesh S Miche)
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Participation in Ehibitions

TSRD Expo-2014: QO ganized by CS R AWR,
Bhopal & MPCST, Bhopd, Juy 45 2014

10" Gover nnent achi evenents & schenes
expo-2014: Qgani zed by N\S Medi a G oup, New
Delhi, Juy 2527, 2014

Agri-Tech Indi a-2014: Qgani zed by Media Today
Rt. Ltd Bangalore, August 22-24, 2014

World Coconut Day: Oganized by Goconut
Devel opnent Board, Bangal ore, Septenber 2, 2014

Agri Tech 2014: Qrganized by Gl (Northern Hys.),

Mnistry of Agriculture & Mnistry of
Processing Industri es,

22-25, 2014

10. HEDP Participation / (nducted

Food
Chandi garh, Novenber

FOODBI Z | NDI A 2014: Qgani zed by Andhra
Pradesh Technol ogy Devel oprment & Pronotion
Gentre (APTDO, Hyderabad, August 8, 2014

39 FOOD FEST 2014: Key2Geen, Pvt. Ltd., New
Cel hi, Gtober 10-12, 2014

Exhi bition based on CFTR Technol ogi es:
Qganised by Utar Pradesh Khadi M| lage I ndustry
Board, Gvt. of WP, Lucknow, February 4-5 2015

Exhi bition based on CFTR Technol ogi es:
Qganized by GF-TR Resource Centre, Lucknow,

Septenber 9, 2014

e  Agrowon

Agri - Expo 2014:

O gani sed by

Agrowon, Pune, Novenber 12-16, 2014

Pr ogr amre A ace Q gani zed by Dat e
Ent r epr eneur shi p Lucknow Resource Centre, Lucknow  Apxil 2 4, & 10, 2014
Devel opnent  Program Aug. 22, 2014
about CGFTR  Technol ogi es Sept. 19, & 27, 2014
Nov. 14, 2014
Jan. 19, 2015
Feb. 13, 2015
Ent r epr eneur shi p Hyder abad Gsmani a Lhi versity Juy 1, 2014
Devel opnent  Program
Ent r epr eneur shi p Hyder abad NI MSME Juy 10, 2014
Devel opnent i n Food
Processi ng
EDP Programre on M j ayanada ALEAP, Vijayawada Sept. 15, 2014
Food Processing
VWr kshop on “Chi nt ana- Mandya Mindya Z | | a Abhi vrudhi Qt. 11-12, 2014

Mant ana” on Agro and food
based industries

Technol ogy clinic on
Agricul ture-food processi ng

Kal petta, Véynad,
Keral a

Vedi ke, Mandya

Devel opnent of | ndustries
and Conmerce, Govt. of
Keral a

Qt. 16-17, 2014

A ~a w -
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Pr ogr amme A ace Q gani zed by Dat e

Technol ogy clinic on Kannur, Kerda Departnent of Industries Nov. 19-20, 2014

Food processing, plastic and Conmer ce,

recycling, product Qwvt.of Keraa

devel opnent and textiles

EDP progr anme Hyder abad DSR and N MSME, Nov. 28, 2014
Hyder abad

International programme on Hyder abad NI MSME Feb. 11, 2015

Hanning and pronotion of

Agro Food Enterprises

Technol ogy awar eness Gadag Departnent of Industries Feb. 27, 2015

programme on food
pr ocessi ng

and Conmer ce,

@Gvt. of Karnataka,

Karnat aka Technol ogy
Upgradation Gonuci |, District
Industries Gentre (Gadag),
CS R CGFTR and Kar nat aka
Rural Devel opnent Bank

( Bhar wad)

11. Support Departnent Activities

Access to around 4183 e-journal s was provided by the
library to the staff and students through the C3 R
network. A'so access to citaion ad ful-text da abases
such as Wb of Science, Derwent Innovation | ndex and
Questel Patent database was facilitated.

The Central Instrunent Facility & Services departnent
has installed new instrunents such as Offerential
Scanning Gal oringeter, Agilent GGNS ABSClI EX UPLC-
HRVB, Véter preparati ve HPLC and Ther no H ash 2000
Nprotein Analyser for the benefit of the R&D
departnents. In-house training to research schol ars and
short termcourses were al so organi zed.

Infornmation & Rublicity departnent conducted guided
tours for 145 groups totaling 3980 visitors conprising of
students, entrepreneurs, farners, officias and foreign
visitors. The departnent issued 10 press rel eases,
organi zed two press conferences and provi ded nedia
coverage to two technol ogies devel oped in the institute.

The institute network was strengthened wth state-of -
art Lhified Threat Managenent (UTN) appliance to
provide virus and spam free communi cation to users.
Secure and saf e nai | servi ce was extended through N C
Sof tware such as COMSOL, SYSSTAT and

SIGWAPLOT were procured and associated training
progranmes were organised. Prelinminary steps wth
regard to Aadhar Enabl ed B onetric Attendance System

(AEBAS wvere initiated and Intranet applications like
online attendance systemfor students, HAlot Hant
Managenent System (PPMB) and | ndent Managenent
System (I M5 were devel oped.

12 About CSIR 800 Activities

Al India Farnmers Enpowering Verkshop:

Under CSIR 800 programme an “Al India farmers
Enpowering Vrkshop” was held at CSRCTR, on
17" Cctober 2014 in collaboration wth Al India
Sugar cane Farmers Association. The event was
organized to enpower the farning community across
the nation for popul arising the technol ogi es devel oped
by CSRCTR.

Atatd of 120 farners from dfferent states participated
in the workshop. The technol ogi es such as sugarcane
juice, Mrgin coconut oil and Dhal mlling were
demonstrated in three batches. Wing the C3RGFTR
technol ogi es, sugar cane juice can be preserved upto
four nonths in glass bottles. Smlarly, Virgin coconut
ol hes a characteristic flavar and high nutritiond val ue
vwhich coud helpthe farners for exploring nationa and
international narket. Ohal milling can help the farners
for efficient and quick mlling of pu ses.

REPORT 2014-15




28

Qh this occasion, a sowenir covering tventy of the
sel ected technol ogies devel oped at CIRCFTR were
released. Details of the technol ogies were nade in
Kannada, Hndi and English to enable better
underst anding to the farners. Aso newvarieties of Ghia
and Qui noa were rel eased by Prof. Ram Rgj asekharan,
Drector, CSRGTR. The new variety can help the
farners for alternative crop farmng and al so
intercropping. The high yielding varieties are called
“Super Food’, which are nutritious and inportant for
curing dietary disorders and conating nal nutrition.
They arerichin protein, high fibre iron, nagnesi umand
ribdlain

The progranmme had dignitaries representing various
sectors, DOr. Vishakant, MD Karnat aka Stae Ayicutud
Produce Processing and Export Qorporation Linited,
Qwvt. of Karnat aka; Si Aravanudan, Joint Director,
NABARD (Bangal ore region) and Si Kurbur Shanta
Kumar, President, |Indian Sugarcane Farners
Associ ation, New Del hi. Prof. Ram Rgj asekharan,
Drector, GFTR presided the function and Or. Renu
Agraval, Chief Scientist and Gordinator, CS R 800
coordi nated the programe.

Rl ease of new seed varieties to farners

e Enpowering Karnataka Rural bakers with CI R
CFTRI Technol ogi es:

C3 R CGFTR conduct ed one day wor kshop on February
20" 2015 for the benefit of rurd bekers of Karnataka
Atotd of 27 rural bekers of Karnateka participated in
the workshop. The event was organi zed to enpower the
rural bakers wth CSRCTR technologies and to
provide theminsight on baking aspects. Participants
visited the pilot wheat mll in the Institute to get
infornation regarding the processing of wheat to wheat
mlled products. Various bakery products nanely
breads, buns, cookies and cakes were denonstrated.
Partici pants had hands on experience during the
denonstration. Hbrid oven and optimzati on of baki ng
through conputational nodeling was al so shown.

Denonstration in progress for Karnataka
Ruiral Bakers at C3 R GFTR






VALUE ADDITION TO

AGRICULTURAL RESOURCES

Botanical extract infused freshness keeper
(Matche RS)

Botanical extract infused freshness keeper wes placed
inside pouches to store litchis, green beans and
fenugreek leaves for extending the freshness. It wes
oosernved that there wes about two-fold increase in the
keeping quality (srelf-life) of beans, litchi ad leafy
vegetables both at room temperature as well as
refrigerated coditions.

Litchi fruit without ad with fresh-kegper after 2 days

Ethylene scavenger

Sort srelf-life is one of the mgjor problems in fresh
produce retail. Conditions in Indian mandisare very close
to ripening chambers (25°C temp and 100-150 ppm
ethylene). Also, in refrigerators discoloration of
vegetables takes place due to excess ethylene. Work
on developrent of ethylene scavenger using industrial
byproduct wes initiated to increase shelf-life of ethylere
sensitive fruits and vegetablles.

With scavenger and without scavenger

Self-heating packaging cans

Design and development of the polymeric based self-
heating cans was undertaken. About 200 ml of beverages
contained in the can can be heated by 60°C (e.g- 30°C
t© 0°C) in about 8 min, after activation without any
extermal energy sources.

Biodegradable coating for leaf plates

There are more than 15,000 leaf cup making machines
in India producing more than 1000 billion plates per year .
Prabllem is the water absorption and fungal growth. Work
wes initiated on developing biodegradable food grade
ooating-

Ganoderma sp. for pharmaceutical applications
(Manonmani HK)

Different media such as Potato Dextrose Broth (PDB),
Yeast Extract Broth (YEB), Malt Extract Broth (VEB),
Czapek Dox Broth (CDB), were used to screen for the
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Ganoderma mycelialbiomass production. PDB was the
best liguid medium with dry weight of mycelia of 1g for
100 mL broth follored by YEB with 0.75g mycelia for
100 mL broth for Ganoderma lucidum MTCC1039.
Growth of Ganoderma proelongum MTCC 8442 in PDB
yielded 1.2 g (dry wt.) mycelia. Significant grosth wes
not fourd in other media tested. Different solid substrates
such as wheat bran, paddy straw, saw dust, ragi straw
and wood chips in different permutations and
conbinations were tested for biomass production by
SSF. Spawn culture was produced on wheat bran (taken
in 250 nL Erlemmeyer flasks) moistened with peptone
water at 68%. The flasks were incubated at 30°C for 7
days. Spawn aulture of Ganoderma lucidum MTCC 1039
was further cultivated in polypropylene bags using
optimized substrates. Formation of antler took further
10-12 days. The emerging antlers were reddish bromn
in olor. Growth was slow, yet noticesble fran day-to-
day. Cap fomation took another 15-17 days. This whole
process of aultivation needed 70-80 days to hanvest first
mature crop. Both mycelial and fruiting body extracts
were assayed for antimicrobial activity against 7 food
bome bacterial pathogens Ecoli MTCC 729, Becillus
cereus MTCC 1272, Staphylococcus aureus MTCC 96,
Streptococcus pneumoniae MTCC 655, Salmonella
paratyphi ~ MTCC 735, Listeria monocytogenes MTCC
1143, Yersinia enterooolitica MTCC 859. Fruiting body
extracts had better antimicrobial activity compared to
mycelial extracts.

Freshness of fruits and vegetables (Prasanna Vasu)
The study wes aimed at investigating and identifying
the natural inhibitor of pectin nmethyl esterase (PVB),
which can ke usad o Irhibit textural softening in fruits
and vegetebles. Among the different raetural inhibitors
tried, black tea extract (polyphenols) has shown
significatt RE irhibition. . Pure black tea ad green
tea crude extracts (20 mg/ml) showed significant
inhibition of PVE activity in pgpaya discs (in vivo), after
2 h of incuoation.

Papaya PVE wes partially purified by cation exchange
chromatography, ad studied the irhibrtion profile of
partially purified papaya PVE (0.28 mg/ml protein) using
pure black tea and green tea extracts. Results shoned
that pure black tea extract (equivalent to 0.318 mg
polyphenols) completely inhibited pure papaya PVE
activity (5018.4 UMmin). Further daracterization is in
progress.

Furtremore, the PVE activity in different ripening stages
of tomato wes studied and found that maximum activity
is at unripe stage (96,132 Umin/g fresh weight, using

spectrophotonetric PVE assay). Inhibition studies of
tomato PVE activity using natural inhibitors is under
progress.

Functional attributes of banana pseudo stem,
green tamarind and wild apple

(Aradhya SV & Ng. Iboyaima Singh)

Banana pseudostem anti-ulcerative property: The anti-
ulcerative property of banana pseudostem juice was
investigated at different concentrations in Wistar rats.
Animals vere served with the juice for a specific period,
ad the level of protection against ulcer induction by the
drugs will be dboserved using different biochemical ad
histochemical methods. Feeding trials are in progress.

Banana pseudostem powder: Trials were undertaken to
develop banana pseudostem powder free of
discoloration. The stem was dried whole In a cabinet
drier with pre-treatments and poadered. Ponder was
also prepared from juice after extraction and
concentration folloned by spray drying. The powder
extracted wes of good colour but foud to be sligitly
hygroscopic.

Banana pseudostem juice and beverages: Enzymatic
broming is the main problem associated with juice
extracted from banana pseudostem. Extraction methods
were standardized without much broamning of juice. The
Juice extracted was used for development of ready-to-
serve beverages.

Banana pseudostem milk: Thin slices of banana
pseudostem were cooked, thick juice extracted and
blended with sugar, protein ad oil to get milk. The
product was acceptable in colaur ,taste and aroma but

Prevention of bromning in
banana Pseudostem juice

Banana Pseudostem juices
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serum separation occurred during storage. Studies on
stebilization are in progress.

Influence of storage conditions on the extension of the
storage life of fresh tamarind: The objective was
optimization of pre-treatments and storage conditions
for shelf-life extension and post-harvest quality
maintenance of fresh tamarind. Optimally matured fresh
pods of tamarind (6-96°0X) (var.local) were pre-treated
with solutions of calciun propionate (0.25 and 0.5%
levels) and phenyl acetaldehyde (500 ppm) as dip
treatments for 30 minutes ad stored at LT (G£1°C; 0-
95% RH) and at RT (25+1°C; 75-80% RH) storage
conditions. These fruits were periodically analyzed for
changes in various physiological and physico-chemical
qelity attributes. Results on RT ad LT storage studies
indicated that tamarind responded very well to calcium
propionate at 0.29% and 0.9 in terms of retention of
fiuit qality (@lar, texture, asoorbic acid ad other quality
parareters) with effective storage life of 28 days at
optimum LT storage conditions as against 14 and 7 days
in uttreated cotrolls in LT and RT storage conditions,
respectively .

Determination of compositional characteristics of green
tamarind and development of green tamarind beverage,
bar and dehydrated powder: Freshly hanvested green
tamarind (GT) pods were sorted, fibrous portion removed
ad used for further experiments Tamarind pods were
washed in water and pulp, peel and seeds were
separated. These components were analysed for their
chemical compositions. Various pre-treatments were
conducted to control browning in green tamarind pods
during crushing and pulp extraction. Crushed material
from whole pods and pulp wes found to contain a high
amourtt of acid ranging from 4.2% to 4.7%, respectively.
Tre effect of pre-treatments on the different parts of fruit
wes determined for total phenolic and flavonoid contents.
The data indicated that total phenolic content was
observed maximum (1929 mg/100g) in freshly harvested
tamarind pods followed by tamarind peels (1293 mg/
100g). The flavonoids content in the blanched GT peel
was found to be 329.27 mg/100 g folloned by blanched
seeds (191.42mg/100g). The whole green tamarind
ponder developed after pretreatment had a highly
acceptable light creamish colour, whereas, control
sample had dark brown colour. RTS beverages
developed from green tamarind pulp were highly
acceptable with respect t sensory quality paraneters.
The products were analysed for chemical paraveters.
Preliminary studies were also conducted to develop
“green tamarind bar’. Further work on storage and use
of these products in aulinary preparations as acidulants
are in progress.

Wild apple: Proximate composition of wild apple
(@Qocynia indica) and its polyphenol contents were
determined. It wes foud that the fruit cotains 81.8%
moisture, 0.2% fat, 0.5% protein, 2.1% crude fibre, 0.3%
ash, 15.1% carbohydrates, 2-2.5% acidity , 3.4 pH,
14-15% TSS, 8-9 total sugar, 30-35 mgp vitamin C,
11.5 mgh Ca, 44.5 mgh K and 6.4 mgh P.
Antikecterial ectivity:  The antibecterial activity of variaus
D. indica extracts wes determined by broth dillution
assay against gram positive (Staphylococcus aureus,
Bacillus cereus ad Listeria imooua) and gram negative
becteria (Escherichia coli, Pseudomonas aeruginosa
and Yersinia enterooolitica) The results shoned that
MAW (methanol: acetic acid: water) extract was most
effective as it shoned least MIC values (1.57-3.92 my/
D ad its effectiveness incressed after extraction with
KMS treatment (0.78-1.57 my/L). Water extract of peel
also shoned good activity against S. aureus and Y.
enteroolitica (MIC vallues of 1 my/L).

Phenolic and flavonoid content was examined in fresh
fruit, mature ad imeture fruit ad KVS treated fruit
powder . The highest concentration of phenolics was
measured in methanolic, acetone and MAW extracts.

The DPPH radical scavenging activity indicates that the
scavernging activity of five extract decreased in order
methanol>acetone> MAW>ethanol>water extract at
sare reaction time.

l

Wild apple preserve



Development of value added products like dried slices,
candy, presene, IMF ad juice were carried out. Further
optimization process IS in progress.

Dried wild gople slicss

Shelf-life extension of mangoes

Development of pre and post-harvest protocol for mango
vars. Dasheri ad Langra for eqoort by ship: Dasheri
and Langra mango orchards was visited for physical
inspection of the mango trees for disease status and
orchard hygiene was carried out. Two pre-harvest sprays
wirth fungicide and pesticides before bloaning and after
fruit sst vere provided at Stte Govt. Horticulture Garden
HTTC, Lucknow.Also third pre-hanvest spray depending
upon the diseese status of fruit, plant ad ordhard hygiene
wes carried aut.

Composite processed fruit products
(Shashirekha MN)

Composite formulations were evolved based on mango,
banana, papaya, bitter orange, parelo fruit juices,
besides supplementation with xanthone extract from
mangosteen fruit exocarp. Components such as
B-carotene, asoorbic acid, limonin, naringin, hesperidin,
and xanthone(s) were regularly monitored during storage.
The developed composite processed fruit products had
sensorial acceptance with a stable storage life of 6
months at room temperature and was Tfound
microbiologically safe. The bio-active components were
retained in the stored products and the loss wes within
19% at the end of storage period.

Preliminary studies udertaken with the fruits of bitter
orange and porelo using different fractions (as many
as 15 fractions) of fruit have shoned positive results on
anti-diabetic ad anti-aoesity properties.

Value addition to small millets (Sathyendra Rao BY)

Heat processing reduced the development of FHA hit
processed polished millet was susceptible to oxidative
rancidity . Also, heat treatment did not completely
irectivate the lipese. Heat modification inproved the
ocooking dharecteristics of polished kodo millet. Resistant
starch content increased with a corresponding increase
in slov digestible starch. Heat modification also hed a
significant effect on gel strength ad pestiing properties.

Pressure steamed, steamed and roasted kodo millet
flour significantly increased extractable and decreased
non-extractable and hydrolysable polyphenols. The
methanolic extracts from processed kodo millet flour
shoned significantly high antioxidant activities against
DPPH radical scavenging, TAC, reducing power and
loner activity of *HO and O, radical scavenging and Fe*™*
chelating powner .

Preparation of edible flour fram the millet using roller
milling technology avoiding the dehusking step was
eplored. Work indicates the potential for preparation of
proteinich ad fiber—rich fractdas fron foxtail millet

Shelf-life extension of meat and meat products
(Sachindra NV))

In order to develop an oxygen scavenging system,
studies were carried out on encapsulation of ascorbic
acid (A using alginate and gelatin as vall naterials.
AA was encapsullated by homogenizing its solution along
with alginate solution and preparing the alginate beads
by dropping the homogenate to calcium chloride solution
ad drying the resultant beads. However, the recovery
of ascorbic acid fran the dried bead wes very poor (less
than S%). For encapsulatirg in gelatin, e AA solutian
was hamogenized with gelatin solution and glycerol,
dried and poamdered. The recovery of AA fran celatin
encapsullated poader was around 70%. In order to study
the oxygen scavenging capac ity of gelatin encapsullated
AA (GEAR), CGEAA was mixed with equal quantity of
ferrous sulfate as catalyst and sodium bicarbonate as
alkalire salt  and exposed 1o high humidity and asoorbic
degradation was used as indicator of oxygen scavenging
capecity. AA cotent in the mixture was determined
pericdically .AA content gradually decreased and at the
ed of 24 h the AA cotentt wes 16-40% of origimal. AA
degradation was higher at higher RH (>75%). However,
AA degradation needs to be correlated with reduction in
oxygen levels and the study has been initiated on
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determining the axygen levels in the packs in presence
of the oxygen scavenger .

To develop an egg coating system, mature Aloe vera
leaves were used for mucilage extraction. Homogenized
el wes filtered using muslin cloth t remowe fibers ad
the gel wes diluted with water at different ratios, glycerol
and polyethylene glycol 400 were mixed with the gel as
plasticizers. The solution dotained wes used for coating
the eggs and the coated eggs were stored at arbient
tenperature for four weeks. Periodical sarpling revealed
that aloe:vater (1:3) with 1% glycerol conbination hed
retained the egg quality up 1o two weeks, better than
any other carbination.

Bioactive properties of bran from different rice
varieties (Jayadeep A)

Studies on bioactive components, polyphenol content
and antiaxidant activity were investiigated in different rice
bran varieties. Bran fron nonpigrented (IR-64) ad
pigrented (Jyothi ad Njavara) were dotained by milling
and tested for polyphenolic content, total flavonoid
content and bioactivity assays In extracts. The
pigrented variety shored 8-9 times higher solublillity
as well as bound polyphenols than non-pigmented
variety . Flavonoid content was 3 times higher in
pigrented rice bran than in non-pigrented. Pigrented
variety Njavara showed the highest potency of
scavenging DPPH radical folloned by Jyothi ad
Jyothi showed highest reducing power by FRAP method
folloned by Njavara ad IR-64 . Pigrented varieties also
shoned high polyphenol comtent and total antioxidant
activity . Studies on the effect of Iradiation on bicective

camponents in rice bran are in progress.
Iradiation of turmeric rhizomes (Madhava Naidu M)

Irradiation of turmeric rhizome and powder was
conducted at different doses (0-10 kGY) using Co® batch
iiradiation wnit t neke it safe for human consunption.
Colour of irradiated turmeric powder shoned marginal
changes in colour parameters such as hue, chroma and
brightness. The extracted colour (curcumin), oleoresin
and wolatiles were also determined and were subjected
to further analysis using GCC and GC/MS to ascertain
the effect of inradiation on \olatile oil costitents. The
microbial load decreased from 10%/g 1o about 3 X 1024
at a dose rate of 10 kGY while pathogens (coliform)
were eliminated at dose rate of 6 kGY.

Fish processing waste oil for biodiesel
production (Tangji Kudre)

Fish oil for biadiesel production was recovered from fresh
water fish waestes (viscera, head, maw, skins, frae etc.)
using three different methods such as wet reduction

IR-64.

(cooked at 70°C for 45 min), solhvertt extraction (n-hexane,
1:5 v/ ) ad acid ensilage (8% formic acid, 26 NeCl).
The highest oil yield was dbtained by wet reduction
method in which minced fish wastes were added with
water (1:1 wAv) and cooked at 70°C for 45 min. Upper
layer containing oil was separated by centrifugation.
Moisture content and free fatty acid content of oils
recovered by wet reduction, acid ensilage and solhverit
extraction were 0.5%, 0.3%, 0.2% and 23.4%, 18.-2%,
12.0%, respectively. Prior t biodiesel production, oil
wes neutralized t reduce free fatty acid content. Oil
recovered by wet reduction was used for biodiesel
production through trans-esterification reaction using
methanol (reactant) and KOH (catalyst). Optimal
conditions for biodiesel production including tenperature
(45-70°C), catalyst concentration (0-5% -2.0%, KOH,
wAvV), molar ratio-metharol t oil (0.25:1-3:1, VA) ad
reaction time (30-180 min) were investigated. The study
revealed that, 0.79% KH (WAv) of oil; 0.5:1 methanol
to oil nolar ratio; reaction terperature of 55°C and
duration of 60 min are the optimal conditions for
maximum biodiesel production.

Chicken liver hydrolysates (Bhaskar N, Modi WK &
Sakhare PZ2)

The chicken liver hydrolysates (CLH) prepared
fermentatively and by enzymatic hydrolysis exhibited
anti-oxidative and anti-becterial properties. The CLH
prepared had iron comtent (ng/100g) ranging from 16.1
t© 17.1. Invitto bicavailebility assay of iron revealed 18-
2% to be available for absorption. Attempt was made
o prepare a carrier material for delivering QH in the
form of gelatin prepared from chicken feet, another
poultry processing byproduct. Functional properties and
chemical characterization of CLH and gelatin were also
investigated. Protein solubility of both hydrolysates (OLH)
was in excess of 99% over a wide pH range (2-10).
Bulsifying Activity Index (BAI) and Enulsion Sthility
Index (ESI) of both the hydrolysates over a wide pH (-
10) were found to be in the range of 58-88%, Indicating
the utility value of these CLH in preparing a stable
emulsion. Both hydrolysates showed dose dependent
increese in ACE inhibitory activity which varied betveen
64 and 88% dose dependence, depending on the
concentration of hydrolysates. Amino acid profile revealed
alanire, glycire, valirne, lewcire ad prolire t be the
major amino acids in both the hydrolysates; while, the
fatty acid profile indicated palmitic acid folloned by
stearic acid as the major saturated fatty acid with elaidic
acid and liroleic acid 1o be the mgjor unsaturated fatty
acids.
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Conditions for gelatin extraction fran chiden feet were
gotimized for preparing gelatin for use as a carrier for
the protein and iron rich OH as an ingredient in sare
product formulations. The bloom strength of gelatin
extracted from chicken feet ranged between 155-200 g.
The amino acid composition of gelatin showed the
presence of >30% of glycine and 15-17% of amino acids
(prolire and hydroxy-proline). The gelatin hed 49 g of
hydroxy-proline per 100g of sample. Viscoelastic
property (flov behavior and frequency sweep) of gelatin
revealed that the gelatin prepared from chicken foms a
strog el retwork indicating its potential for utilization
as a binding material in case of free floving products.
With these good functional properties of gelatin the
hydrolysates were evaluated for their role as ingredient
in select food systens like wheat flour and jelly type
products. Charecterizing the products fortified with iron
ad protein rich C(H are in progress.

Further, reversion of induced anaemia in mice model
(female albino mice) by CLH was also evaluated. These
ifivo exqerinents are in progress and the effect of
CLH on reversal of anaemia in mice will be evaluated
Also the possible correlation between antioxidant status
of the animal as a function of feeding CLH will be
eplored.

Chitosan based coating formulation
(Harish Prashanth KV)

Study wes conducted to investigate the effect of chitosan
based formulation on different quality parameters
(biodhemical ad orgaoleptic) for shelf-life extension
of mangoes. Stndardized chitosan-based coating (with
additives) was used to delay ripening and an extended
self-life of Alphonso mangoes stored at room
temperature (27+2°C) for 13 days was achieved.
Samples were taken at regullar internvals for analysis ad
compared with control fruits. Prepared chitosan
formulation enhanced the total soluble solids and

carotenoid cortent and decreased the titratable ecidity -

Coating application decreased the incidence of microbial
sooilage of fruits. Changes in the sensory qualities of
taste, colour and odour were also evaluated. The data
revealed that applying a chitosan coating effectively
prolongs the quality and inproves the sensory attributes
with the extersion of the shelf-life of mango.

Texturized egg products (Modi VK)

The compatibility of egg liquid, egg alburen and egg
yolk wes studied for the development of novel cooked
egg sausage. Liquid egg contents were mixed with
optimized quantities of lipid and binders to dotain a
texturized stable emulsion. The egg sausages were

processed using synthetic casings for further quality
evaluations. A 100% Water Holding Capacity (WHC) and
thermal stability of cooked enulsion was recorded in all
the three types of sausages. An average shear force
2.89+0.13N Whole Egg Sausage (WES), 8.00+0.5IN
Egg Albumin Sausage (EAS) and 6.6+0.15N Egg Yok
Sausage (EYS) was noticed indicating the EAS had
the optimum emulsion characteristics and textural
progerties of the product. In another study, emulsions
for the preparation of egg sausage was made by using
different lewels of egg liquid 50%+chicken meat 25%,
@-1); egg liquid 57.9k+chicken meat 17.3%, (T-1I); ep
liquid 65k+chicken meat 10%, (THI). The rutritioel
characteristics with respect to mirerals, cdholesterol,
phosphatidyldoline and fatty acids vere studied in all
the types of sausages. The difference in structural
variations in sausage was studied with the help of
Scanning Electron Microscopy (SEM) and correlated
with rheological properties of emulsion. Calcium
(30.86+0.01 mg/100 gnm) and iron (0.-87+0.01 mg/100
gn) were higher in T-111 sausage compared o T-1 ad T-
11. Similarly phosphatidyldoline, considered an important
nutrient was more (286.82+0.5 mg/100 gm) in T-Hl
sausage. The dolesterol content in T-1, 11 ad 1l sase
was found to be 192.15+2.3, 193+3.2 and 193.65+0.4
mg/100 gm, respectively. Essmtial fatty acids, oleic
acid ad &-liroleic acid were presert in the all the three
types of sausages. Maximum antioxidant properties
measured by free radical antioxidant property, diphenyl
picryil hydrazyal and total phenolic compounds were
19.56 + 2.4 (T-1), 0.24 + 0. 1(T-11), ad 1.8 + 0.3(T-ID,
respectively . The products were stored at frazen condition
(-18°C) ad quality daracteristics vwere studied for six
months by microbial analysis, colour measurement,
texture profile analysis, rheological study, electron
micrograph and Fourier transform infrared spectroscopy
FTIR).

Value addition of nutrient and micronutrient dense
millets Qyothimayi T)

Traditional products such as halwa, vadiams, boorelu
and confectionery items such as toffees were prepared
using foxtail millet, bajra, finger millet ad jonar in
anbination with rice, com ad sago flour either fully or
by partial replacement of cereals for better utilisation of
millets ad also t awil treir nubTdael berefits.  Halwa

wes prepared using foxtail millet (Setaria alica) ad
gjra (Pennisetum typhoideum) flours. Fryurs (vadiams)
were prepared using flours fran finger millet (Eleusine
coracana), joar (Sorghum vulgare), fodail millet, kgjra,
aom (Zea mays), rie (Oryza sativa) independently as
well as in corbination with sago. Traditional food of
Andhra Pradesh, Boorelu wes prepared using foxtail
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millet flar ad bgjra flar in place of rice flor, narely
sajja boorelu ad korra boorelu, which have scored over
traditicel rice boorelu. The products prepared with
millets had good crude fibre as they were prepared from
whole grains and were found acceptable.

Vegetable pastes (Qyothirmayi T)

Work has been taken up on the popular acidic leafy
vegetebles of Andhra Pradesh such as Hibiscus cannabis
(gongura) and Rumex vesicarius (dukka kura) for value
addition and preparation of shelf stable products. The
fresh leaves were analysed for various parareters and
acidity of dehydrated gongura was 14.8% and chukka
kura, 11.1%. Dehydrated leaf pomders from both the
leafy vegetables were produced to utilise as sprirkling
ponders for fried foods and chats An attempt was also
mede 1o prepare shelf stable ready to eat cdutrey (@n
intermediate moisture paste) from gongura, which was
stored in glass bottles with 350 ppm berzoic acid. The
chutney was acceptable and stable for 3 months against
1-2 days storage life of traditional dutrey. Preparation
of duka kura peste for aulinary goplications is uder
progress.

Value added products from pumpkin
(Sathiya Mala K)

The study is aimed at the development of carotere rich
extruded products like vermicelli, pasta, noodle and
Tlakes by utilising purpkin ponder/Zpulp. Studies were
initiated t© evaluate the effect of different pre-treatments
o the qality darecteristics of pumpkin poader and -
carotere retention during drying ad storage. All the pre-
treated ad control sanples were dried in a tray drier at
5 + 5°C for 16 h. Dried slices were pulverized into flour
ad stored in MPE pouches prior to further analysis.
The ponders were analysed for proximate parareters
including p-carotere, colour, dietary fibre ad antioxidant
ativity . It wes dbsernved that anong all the pre-treated
saples, better retention of &-carotene was found in
the sarple with blanching for 3 min fol loned by dipping
in 0.2% KMS for 45 min. Storage studies are under
progress.

Pumpkin ponder was also prepared by foam mat drying
to prevent losses in &-carotene as a reault of faster
dryig. Tween 80 at 1% was found to be the best suited
for the purpose. As the pumpkin flour has shown good
flaour, sweetness and deep yellov-orange colour apart
fran B-carotene, an attempt was made to develop
wholesome and nutritious nuffins. Wheat flour was
substituted with different levels of punpkin poader for
preparation of muffins and sensory analysis revealed
that at 20% substitution product was acceptable.

Processed products from underutilized fruits/
vegetables (Gottwal PP)

Willd plun fruits were washed In running water to remove
adhered dust and dirt particles. Pulp wes dotained by
passing through a pulper and the pulp was preserved by
sulphiting and heat processing for further use. For
meking the juice, pulp wes treated with pectic enzyme
concentrate to 4 h at 40°C. The enzyme treated pulp
wes subjected to juice extraction through filtration t
get the clear juice. The juice was pasteurized and
presenved by sulphiting ad filled in sterilized glass
bottles capped, labeled and stored. For meking the drink
with 10% pulp, extracted pulp was mixed with cane
sugar , water, citric acid, flavor and color by kespirg the
patialar ratio of TSYacidity. The prepared drink wes
heated to 90°C, filled hot into a narrov mouthed glass
bottles, capped and stored. For the preparation of RTS
beverage, nectar and squash various corbinations were
triel A corbination having 12.5 to 29% juice content,
TSS 16 to 45° Brix, acidity 0.40 t 1.20% ad red cherry
color at 25 ppn was found 1o be the most favored blend.
The final products vere heated to 90°C, filled hot into a
narrov mouthed glass bottles, capped and stored for
furtrer stdy. For the preparation of herbal jam, wild
plun pulp was mixed with sugar, citric acid ad groud
herbal mixture consisting of several components such
as safed nusali, dried anjeer, lajwarthi, desnula, bala,
neelkamal, yashtimadhu, ashwagandha, pippali,
nagkesar , daldiini etc., and heated in a steam jacketed
pen with constant stirring and cooked till TSS readed
1o 70°Brix or tll it =ts sst. Sine e leel of pectin is
very high in wild plun no pectin wes added in the herbal
Jam. Wild plum pomace after pretreatments such as
blanching (boiling at 95°C for 5 min folloxed by coolling)
and drying (in mechanical dehydrator at 50+2°C) was
usad for extraction of pectin using different extraction
and precipitation methods. For optimization of
pretreatment of wild plun pomace, acid extraction
folloned by alcoholic precipitation method was fol loned.

The storage studies of these products at room
temperature, 7°C and 37°C indicates that products
stored at RT shoned no significant changes with respect
t moisture, TSS, acidity ad total sugar after 0 days
of storage. Simillar doservation were noticed at 7°C ad
37°C. More cloudiness are formed in drink with 10%
pulp stored in all stored temperatures. The colour of
pectin became brom due to Maillard browning reaction
during storage. The products were evaluated for sensory
attributes.

Value added products from kokum (Garcinia Indica)
(Badgujar PV)

Scale-up studies of kokum paste and kokum beverage
base/ paste preserve with different sweeterners were
conducted.

2014-15



37

Modulating age related macular degeneration
(Baskaran V)

The dbjective of the study wes to find out the conparative
antioxidant effect of astaxanthin and fucoxanthin against
lutein in lutein deficient rat model. Grouyps of lutein
deficient rats were gavaged orally (200 n/day) for 14 days
with B-carotere, lutein, astaxanthin or fucoxanthin. Group
received groundnut oil with no carotenoids served as
control. Lipid peroxidation wes suppressed (p<0.05) in
plasma and liver on feeding B-carotene (15 and 39%),
astaxanthin (24 and 50%), fucoxanthin (35 and 30%)
and lutein (10 and 37%) compared to antrol. Similarly,
D activity in plassa ad liver were decreased in p-
carotene (8 and 23%), astaxanthin (65 and 54%)
fucoxanthin (31 and 50%) or lutein (12 and 29%) fed
groups compared to control. Wheress, catalase activity
in plasma ad liver incressed in B-carotene (6 and 30%),
astaxanthin (63 and 68%), fucoxanthin (36 and 70%) or
lutein (19 and 63%) fed groups campared to control.
Glutathiore reductase ectivity in plasma and liver wes
elevated on feeding B-carotere (23 and 63%), astaxanthin
(B2 and 130%) fucoxanthin (48 and 1068%) or lutein (36
and 54%) compared to control . Fatty acid profile shoned
significant decrease in saturated fatty acids (15 to 21%)
and an increase In unsaturated fatty acids (30-42%) when
compared to control group. These results indicate
astaxanthin and fucoxanthin are as much potent
antioxidant as lutein.

Value-added products from moringa leaves
(Baskaran V)

The solubility of comercial moringa leaf poader wes
in the range 10-15% whereas, for laboratory processed
samples solubility wes In the range of 45-53%. Hence
laboratory processed moringa leaf ponder was used for
preparation of protein concentrate by ultrafiltration.
Solubility of moringa leaf ponder could be enhanced up
to 70% after treatment with proteases. However,
treatment with alcalase requires besic pH of 7.8. This
results in dark brom color protein concentrate after
ultrafilration de to interaction with pherollics. In order
o minimize the interaction, digestion with acidic H of

1.52.0 wes folloned by using pepsin. The color of the
concentrate produced by ultrafiltration after treatment
with pepsin wes light bromn. The protein rich extract
obtained fraon laboratory processed moringa leaf ponder
was subjected to ultrafiltration using 25 kDa MACO
membranes. The retentate was subjected to 100%
diafiltration. The permeate composite wes subjected to
ultrafiltration using 10 kDa MMCO membrane. The
retentate vwes subjected to S04 diafilration.

The protein content of the dried retentate and cotposite
permeate obtained using 25 kDa membrane was 57.28
and 29.19%, respectively whereas, the protein content
of the dried retentate and conposite permeate obtained
using 10 kDa membrane was 40.02 and 26.8%,
respectively . The study revealed that noringa leaf protein
can be concentrated Wp to 5/, by ultrafiltration of the
protein rich fraction dotained by pepsin treatment. From
the study it wes dosened that even after using 25 kba
MWCO membranes, considerable amount (60%) of
protein goes o permeate. The permeation of the protein
can be prevented by controlling the extentt of hydrolysis.
Moringa leaf proteins concentrates prepared by
ultrafiltration were limiting with respect to sulphur
cortaining amino acids.

Health beneficial physiological effects of
cardamom (Sowbhagya HB)

Cardamom, Coorg variety was selected to study the
health berefits viz., anti-dolesterol, hyper-lipidanic in
blood, heart and liver in male Wistar rats. The Coorg
variety cardamom had volatile oill contenit of 7% by steam
distillation ad 9% by hydro distillation. Stean distilled
cardamom oil was used in the study. The study was
conducted In two groups (1) normal diet and (2) high
cholesterol diet. Cardamom poader was incorporated
in the diet at 5% level, and cardamom oil 0.35%
(equivalent to 5% cardamom powder) and deoiled
cardamom powder at a concentration of S%. The rats
vere fed with the diet for a period of 56 days. Rats were
grouped into 8 groups of 3 each in a growp. At the end of
5 days, animals were sacrificed ad blood, liver, heart
saples were ocollected and stored at 4°C. The blood




samples were analysed for HDOL, LDL, cholesterol and
triglycerides.

Hypercholesterolemia was induced by feeding a high
0.5% cholesterol diet for 8 weeks with dietary
intervertions using (@) cardanonm poader at Sh lewvel,
(b) cardamam oil incorporated 0.35% level (equivalent
to 5% cardamom powder), and (c) deoiled cardamom
porder added at S% level. Significant reduction in the
serum total cholesterol (31%) and LDL chollesterol (44%)
wes observed by oral adninistration of cardamom oil in
induced hypercholesteromic rats accompanied by a
marked decrease in serum triglycerides by 42%.
Cholesterol content of cardiac nuscle wes berneficially
lonered by 3% with adninistration of cardamom oil in
induced hypercholesteromic rats. Liver triglycerides
content was reduced by 33%. Cardamom oil was more
dfective than the cardamom powder. Incorporation of
cardamom oil/ponder in diet did not alter the pattem of
feed consunption in rats. Thus, present animal study
hes evidenced the potential of cardamon oil in restoring
the alteration in lipid horecstasis in conditions of
hypercholesterolemia.

Functionally improved bakery, traditional and
pasta products (Sai Manchar R & Prabhasankar P)

Garden cress seed (GC) flour was used as a source of
-3 fatty acid. Blends of 5 and 10% replacement of whole
wheat flour with GC flour were analysed for noisture,
falling number, SDS sedimentation. Farinograph
characteristics of these blends were determined.

Water chestnut were procured from Maharashtra and
studied for their physico-chemical daracteristics. The
entire Iot wes divided into three categories, viz., urer
matured, matured and over matured which varied their
average weight from 9.5 to 14.2 g; average value varied
from 9.5 o 12.5 ml ad density in the range of 0.9%5 to
1.137. The peeled water chestrut kermel varied with its
weight from 7.24 to 10.162 g from under matured to over
matured; average volume varied fron 7.20 ml 10 9.95 mi
and density varied fron 1.006 to 1.021. The average
thickness of under matured, matured and over matured
wes 12.86, 14.27 and 14.88 and L/h ratio wes 1.168,
1.136 and 1.094, respectively. The chemical
compositions of peeled water chestnut kermels were
determined for their noisture, ash, total sugar, reducing
sugar, ecidity fat ad protein. The farinographic and
extensographic studies were carried out for the blends
of wheat flour with vater destrut flour by replacing in
proportion of 5 to 29%. The cookies were prepared with

the sare blend of wheat fllour and water chestrut flour.

Two varieties of whole wheat flour sanples having protein
content of 10.6% and 12.4% were subjected to dry and
moist heat conditions. Treated and untreated samples
were analysed for chemical, rheological, immunological
ad beking dharacteristics. Dry heat treated flours hed
higher values of falling nurber and SDS sedimentation
values whereas, processing by moist heat decreased
the same. Water absorption decreased from 75.4 to
56.7% and the dough development time increased from
3.3 t© 11.9 min. The peak viscosity and cold paste
viscosity increased from 467 to 778 BU and 678 to 1017
BU, respectively when the flours were subjected to moist
heat. Moist heat treated flours lost its elastic property
when mixed with water and agppeared to be similar t
non-gluten flours. SDS-page gel electrophoresis
indicated that protein profile denged especially in the
region of gliadin, which was further, validated
immunochemically using ELISA with anti-gliadin
antibody. Treated flours had 41% reduction in
inmunogenicity against gliadin. The specific volure of
breads prepared from moist heat treated flour was
significantly loner whereas, the crub fimness value
was higher than control breads. Bread samples showed
more than 50% reduction in immunogenicity against
gliadin.

Wheat grains were ground for the production of the whole
grain flours. Different formulations were mede with the
whole wheat flours as base. The dbtained flours were
evaluated for the physico-chemical and nutritional
cdharacteristics. An increase in protein content was
observed from 12.69 1o about 13.84% and from 14.47 to
14.68% for the formulation with soft and hard wheat,
respectively . Selection of grains for the production of
nmulti-whole grains atta is done and the physico-chemical
characterization wes carried out.

Raw material was evaluated for the proximate analysis,
color values and granulation. The result shoned that
the fenugreek, green gram and Bengal gram were found
to be higher in protein comtent among the grains ad
ocontained 26.2, 24.0 ad 17.1% protein, respectively.
The minerals content was higher in amaranths (G-3%),
green gram (3.30), foxtail millet (3.3%), Bengal gram
(3-0%) and fenugreek (3.0%). The fat content wes higher
in fenugreek (5.8%) folloned by Bengal gram (G-3%),
amaranths (3.3%). Different grains, fruits, vegetables ad
their components has been identified for the development
of Nutrimix - health concentrate. The physico-chemical
characterization of these components are iIn progress.

The proximate analysis of buckwheat (Fagopyrum
esculentum) and sorghum (Sorghum vulgare) for
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preparation of high fibre flat bread (pizza bese) wes
carried aut. The protein ad total dietary fibre content of
buckwheat and sorghum were 7.80, 9.70 and 6.50 and

9.20%, respectively.

Plant proteins- based staple foods
(Prabhasankar P)

Two dif ferent comercial wheat varieties, Triticun durum
and Triticun aestivum were replaced in varying
proportions by black gram (Vigna mungo) flaxr at 30,
40, 50 and 60% proportions for pasta preparation.
Proximate studies indicated an increase in ash and
protein content, while moisture decreased from control
with incressing level of incorporation of black gran flours
in the blends. With incorporation of black gram, FNA
(Farinograph Water Absorption) increesed in both flour
blends due to increased protein content. Pasta cooking
quality characteristics shoned an increase in cooking
loss with addition of bladk gran flour in both species
which could be due to dillution of gluten matrix. However,
the values were below 86 which is normally accepted
ocooking loss for pasta samples. Sensory, olar ,particle
size distribution, cooking loss and texture studies
favoured 40% replaced blends of both aestivum and
durum and hence 40% replaced wheat flour blends were
optimized for pasta preparation. Based on the optimized
40% level of blends, two variations of bladk gram -
toasted and untoasted black gram flour were selected
for finalization of pesta products. These pesta saples
were subjected to biochemical and nutritional
evaluations. SDS-PAGE showed an increase of protein
bands supporting the increase in protein value (15%)
compared to control (11%). SEM exhibits incresse in
protein matrix distribution entrapped starch granules.
In vito Protein Digestion (IVPD) increased from 70%
(control) to 8% (40% BG). Mineral content levels of
iron and calciun incressed relative to control. Sensory
analysis indicated that samples up to three months were
highly acoeptable with overall sensory socore of >8 on
15 cm QDA s=le. Anino acid profile indicated that there
is increese in levels of sulphur containing amino acids
in the optimized pasta samples than the control and
comrercially available pasta samples. The present
study showns that pasta with higher protein content with
increased essential amino acids especially sulphur
containing amino acids and minerals can be prepared
using black gram flour.

Sensory analysis grades the samples as those with
high consumer acceptance. Storage studies and other
nutritional parareters of optimized pesta sawples are
in progress.

Wheat based food products (Prabhasankar P)

Indigenous five major wheat milled products (Whole wheat
flar, refired wheat flour, samwlina, sooji ad dicoccum)
fran three different varieties (T. aestivun, T.durum,
T. dicoccum) were sellected for the development of hypo-
immunogenic flours. The selected wheat milled products
were successfully modified by enzymatic hydrolysis and
chemical deamidation to reduce the allergenicity against
gliadin antibodies. The reduction in allergenicity wes
confirmed by qualitative and quantitative methods. The
rheological characterization, microstructure studies,
Fourier transmission, infrared spectroscopic amalysis
(FTIR) ad particle size amalysis were carried out for
treated flours. Based on the studies,atla and maida were
found to be best hypo-immunogenic flours with enzymatic
hydrolysis and chemical deamidation (alkaline
condition), respectively. Preliminary product (chapéi,
pesta and bisauits) formulation trials were made with
hypo-immunogeniic flours and their validation confimms
that the products are hypo-immunogenic in nature. The
hypo-immunogenic muffin was developed by blending
protease treated at ad pearl millet flour with addition
of hydrooolloids and emulsifiers. In addition, cookies
formulation wes optimized with gluten free flours. Further
studies such as product quality, storage and molecullar
changes during modification are in progress.

Finnish-Indian ingredients for improving food safety
and health (Akmal Pasha & Ramaswamy K)

Essential oils of anise, basil, thyme, lavender and
cardamom showed effect on both Rhizopertha dominica
as well as on Triboliun castaneum stored-product
insects. Peppermint, lemongrass, rosewood and
rosamary oils were effective on R. dominica whereas,
caraway, sage, nutmeg, tea-tree and lemon oil were
e fective against T. castaneum. These results are
encouraging to formulate a natural insecticide agpinst
stored product insects for usage at dovestic lewvel.

The super—critical fluid carbon dioxide (SCFQ0,)extracts
supplied by Flavex were not found to have any insecticidal
effect yp to 5000 pon till 48 h of dosenvation with S.
oryzee and T. estaneum. However, some extracts had
repellent activity vhich is being studied further. When
mixed age culture of insects was employed, 20-70%
mortality wes adbsenved using these extracts. Synthetic
thymol at 1000 ppm in 24 h was found more effective.
Bdtract of Amorphophallus campanulatus did not have
any insecticidal activity when treated firan 250-5000 ppm
all &han S, oryzae, R. dominicaand T. cstaneum.
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The effect of SCF-CO, Flavex extracts wes studied
agpinst pathogenic bacteria. Ajowain extract showed
meximum inhibition (18-63 mm) against all tested
pathogenic becteria. All the samples, except schisandra
and margosa extracts showed maximum inhibition (22-
63 mm) against Listeria over the other test pathogens.
Majority of samples shoned very little or no irhibition
against E. ooli and S. entirica. Oregano, thyme,
cinnamon bark, hop have shown positive effect on S.
aureus, B. sbdlis and L. monocytogenes whereas,
lemon myrtle and antimicrobial blend were active against

B. abtilis and L. monocytogenes.

Lemon myrtle, ajonain, thyme, oregano, clove, cinnamon
bark SCF-CO, extracts shosed inhibition against five
fugi . Ferel ad besil shoned slight inhibition (10-30
m) for all the five fugi exagpt Colletotrichun p.Garlic
showed wide range of inhibition of about 12-16 mm
against A. niger , Fusarium sp. and meximum inhibition
agpinst Colletotrichum sp.

Cactus: Chemistry and food applications
(Shashirekha MN)

The purified mucillage extracted from the cactus (Opuntia
dillmii) stem (cladode) demonstrated bio-functional
activities such as lipase, protease inhibition, anti-
hypertensive and anti-ulcer activities. The anti-diabetic,
anti-ulcer and antioxidant effect of cladode ponder wes
dbsened in male Wistar rats.The anti-diabetic effect and
antioxidant effect of cladode ponder wes significant over
isolated mucilage possibly because of association of
mucilage (as such in natural form in cladode) with
biocactive substances such as phenols, tannins and
flavonoids. The isolated mucillage was more effective in
showing anti-ulcer activity than cladode powder. The
dietary fiber (isolated mucilage) probebly mey affect the
gastrointestinal mucosa regeneration or may form a
protective covering on it. The pectin wes extracted from
cactus pear peel by three different acid media. Pectin
wes characterized to be methyl ester of galacturonic
acid along with xylose at branch chains and
demonstrated for its bio-functional activities such as
lipase, protease and tyrosinase inhibition and anti-
Hydrothermal processing of rice (Manisha Guha)

A wide variation in physical, physico-chemical and starch
digestibility edsts anong the rice genotypes. Starch
digestibility ad total awlose cottent of polished rice
varieties ranged 60.1-82.2% and 4.4-32.7%,

respectively. Results indicated that polished, pigrented
rice do not necessarily influence the starch digestibility
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and the amylose content. Further studies on whole
(upolished) rice is uder progress.

Anthocyanins fran different rice varieties: Acidified
methoolic extracts of ocoloured and white varieties of
rice (6 No) were amalyzed for total pherolic ad total
anthocyanin contents. These extracts were also
ealuated for their irhibition against ACE-1. Strag ACE-
1 inhibition wes doserved in the extracts of dark coloured
rice varieties. Hoever, tte edracts of white varieties
showed weak ACE-l irhibitory activity. The irhibitory
activities of coloured varieties of rice, as determined by
tre IC_, vales, vere found to be correlated to their total
anthocyanin content.

Whole red rice (Oryza sativa L.) iIn streptozotocin-
induced diabetic rats: Health effect of wole red rice
forms in experimental diabetes shoned that whole red
rice foms such as raw, parboiled and phosphorylated
parboiled exerted favorable influences in diabetic rats
by 1improving the body weight and reducing
hyperglycemia. Diabetic complications such as severe
glucosuria, proteinuria, blood urea and nephropathy were
notably reduced. Besides, it reduced the level of
cholesterol, LDL cholesterol and triglyceride
concenttrations in the plasma of digbetic rats.

Whole red rice on hepatic antioxidation system in
didetic rats: Supplementation of whole red rice forms
to diabetic rats significantly decreased hepatic MDA
levels and decreased the activities of the enzymes
superoxide dismutases, catalase, glutathione
peroxidase and glutathione reductase in the liver
compared to diabetic groyp indicating the reduction in
axidative stress.

Nutra-coconut oil rich In o ®3 fatty acids
(Sukumar Debnath)

Sensory amalysis wes carried out for poori fried in nutra-
coconut oil blends to develop the profiles and consurer
acceptance studies for the products. Sensory odour
profilles vere develgoed for individual oils, blended oils
ad fried ails.

Nutra-coconut oil was prepared using coconut and
flaxseed oil ad its efficacy wes amalyzed as a frying
medium. Flaxseed concentrate was made by extracting
flaxseed In soxhlet apparatus using ethanol, methanol
and 20% agueous ethanol separately for 16 h. Different
antioxidants were estimated using spectrophotometer .
Phytoceuticals viz., seocoisolariresinol, pheolic acids
and TAG were estimated using HPLC. Coconut oil and
flaxseed oil were blended in the ratio of 70:30 and 3000
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ppm extract of flaxseed cake concentrate was added to
prepare nutra-coconut oill (NGO). Fatty acid corposition
ad triacylglycerol (TAG) of nutra-cocout oil ad its
counter parts were analysed using GC and HPLC,
respectively. The various functional group of nutra-
coconut oil were detected by FT-IR spectroscopy -
Results indicated that, there wes no siignificant difference
observed in physico-chemical properties of these oils
such as sgponification value (8Y), iadire value (IV), free
fatty acid (FFA), peroxide value (PV) and apparent
viswsity . However , besed on the yield dotained, ethanol
wes foud to be the best suited solvent for extraction of
phytoceuticals concentrate containing different bio-active
molecules viz., polyphenols (20.89-39.04%), tocopherols
0.62-4.3M), p-carotene (2500-2800 mg/100g) and anti-
radical activity (93-94%). The ferulic acid (0.17 ny/Q),
p-coumaric acid (2.24 mg/g), chlorogenic acid (16.11
my/g), callic acid (8.58 ngy/g), singpic acid (0.64 ny/g)
and secoisolariresinol (30.13 my/g) were estimated. The
nutra-coconut oil was found to have polyphenols
(2.80%), tooopherols (442.96 ppw100 ml), p-carotene
(450 my/100 mb) ad antiradical activity of 8%. The
PUFA content ves foud to increase in nutra-coaoit oil
from 2 to 22%. There was a significant increase of
triusaturated TAG content (0.83-6.86%) observed in
nutra-coconut oil. FT-IR spectra of nutra-coconut oil
shaned a typical dharacteristic of absorption bands for
comon triglycerides, the spectra of nutra-coconut oil
revealed that the peaks at 3009 and 1651 an?® were
associated with the presence of unsaturated fatty acids.
There was no significant (p>0.05) differences observed
in sensory attributes of snacks food prepared using
coconut oil ad nutra-cooout oil indicating thet nutra—
coconut oil could be used as frying medium.

Flavour and taste interaction studies (Maya Prakash)

Atomic absorption spectroscopy was used to analyze
the mireral cotent of the nutricereal sanples, which is
based on the absorption of W-visible radiation by free
atons in the gaseous state. The nutricereal samples
were analyzed for both macro minerals (calcium, sodium
and potassiun) and micro minerals (copper, iran, zirc
and manganese) and the results were expressed as
mg/100g of sample. Mirerals in diet have many major
roles 1o play such as metabolic reactions, transmission
of rene impulses, bore formation, regulation of water
and electrolyte balance etc. The iron cotent of sanples
S3-S6 was 9.07-9.77 mg / 100 g, which could meet
90-9M% of RDA (10mg/day) of iron for children of age
4-8 years. 4 shoned higher percent of calciun cortent
(2521 my/100 g) folloned by S6 (2134 my/100 g). 2
exhibited least Ca content of 905 mg/100 g. The RDA
for Ca is 1000 my/day for children aged 4-8 years ad

1300 mg/day for age group of 9-13 years (Food and
Nutrition Board 2017). This clearly shons that all the
samples adequately meet the nutritional needs of
preschool children (-5 years) ad sdool children (-
13 yrs) (A\B 2011). Zn content among the samples
varied fron 1.6-2.0 mg/100 g which meets 35-40% RDA.
Zn deficiency appears to be a major health concem
affecting nore than 2 billion people in less developed
nations ad children are at a higher risk, leading to
delayed physical growth, impaired immunity and
possibly delayed mental development. Na and K cortent
wes significantly lov content in all the samples (S1-
S6). Manganese contenit was slightly high in samples
containing higher pearl millet (S1-S3) whereas, it
decreased as the level of green gram flour increased
(4-56). Copper contertt of the nutricereal ranged fram
0-24-0.39 my/100 g.

The total polyphenolic content of nutricereal samples
was found to be in the range of 131 to 145 GAE mg/100
g- S3 exhibited maximum polyphenolic content (145 my/
100 g) among the six sanples, which can be attributed
to the higher ratio of pearl millet to green gran (70:10)
folloned by 4. There wes no significant difference in
total phenolic content anmong samples S1, 2 and S6.
S5 exhibited least phenolic content (131 mg/100 g). The
presence of certain non-nutrient derived secondary
metabolites termed as phytochemicals in plant derived
food has been associated with its capacity to reduce
chronic health ailments and hence shown to exert a
wide range of biological activities. These berefits have
been shown to be associated with polyphenols in
particular . Studies showed that roasting not only
increased the total polyphenolic content but also
increesed the tamin content of pearl millet but there
were also significait relesse of pherolic acids fran the
food matrix meking it more bicaccessible. Therefore,
roasted millet holds a good potential for antioxidant
activities and as a source of nutraceuticals in food
formulations.

Stndardization of nutraceutical concentrate from the
wheatt bran oil and analysis of the fat soluble bicectives
such as steryl ferulates, tocopherols and carotenoids
were carried out. Content of these camponents were
found high in wheat bran oil concentrate and their health
beneficial effect needs to be evaluated in the next
milestone. The project has mainly focused on RBO oil
oconcentrate, where oryzanol cortent waes higher (16 fold)
ad its efficacy in arelioration of diabetic nephropathy
needs to be addressed. Data showed clearly that 0.1%
reduced the bllood glucose, lipid profille ad parareters
related to nephropathy. Further mechanism in the
arelioration of diabetic nephropathy Is under progress.
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Characteristics of purslane (Sukumar Debnath)

Purslane (Portulaca oleracea L.) hes several health
benefits, such as it reduces risk of O\D, obesity ad
diabetes. The dojective of the study wes to investigate
the effect of different drying on retertion of bicective
moleculles, such as amega-3 fatty acids, total phenolic
anntent and antiradical activity of purslare. Five different
drying methods including micronave (100 W, 5 min),
tray, vacuum, low temperature-lov humidity and infrared
were used at 55-60°C for 5-7 h for drying of purslare.
Three solvents, viz. water, ethanol and methanol were
used for extraction of bicactive molecules fram purslare.
Tatal polypheol cottent, antiradical ectivity, flaooid
content and rehydration ratio of the bicective nolecules
were determined. It could be concluded that vacuum
drying of purslare is an effective method for retention of
bicactive nolecules and good rehydration behaviour of
dried purslare.

Portulaca oleracea L. in the treatment of
hyperlipidemia (Sukumar Debnath)

The present work wes to investigate the usefulness of
the agueous extract of Portulaca oleracea L. in te
treatment of hyperlipidemia. The adninistration of extract
concluded that 150 my/kg bw extract is a potent cardio
protective agent and it significantly lorered the lipid
levels, SGOT, SGPT, alkaline phosphatases and
increases the HOL levels. The above study reveals that
use of agqueous extract of Portulaca oleracea L.as
antihyperlipidemic agent have preventing and curative
effect against hyperlipidemia. Honever , the study of plat
for hypoglycemic, antioxidant and hypolipidemic
activities may give new pharmaco approaches in the
treatment of hyperlipidenia. The study reveals that the
use of agueouas extract of Portulaca oleracea L.as
antihyperlipidenic agent having preventing and curative
effect agpinst hyperlipidenia.

MCT enriched mango kernel fat (Jeyarani T)

Medium-chain triacylglycerols have properties different
from long chain triglycerides and offer nurerous health
berefits. Inocorporating capric acid, a mediun dhain fatty
acid into mango kemel fat wes attenpted. Accordingly,
fat blends were prepared by weighing the fat ad the
fatty acid in 3:1(A), 1:1(B) and 1:3(C) ratios and
shjected to erymatic interesterification for different
tire intenvals of 0D min. © 24 h. The FFA cotent of
blend A was 25.1%, that of blend B was 50-2% and C
was 74.1%. The increase in FFA wes due to the higher
anounts of added fatty acids in the blends. With increase
in the time of reaction there were no significant
differences in the FFA aotent. The fat wes alkali refind

and the interesterified fat was collected. It was
interesting to doserve that the fatty acid got incorporated
even after 30 min of reaction and wes incorporated upto
48% when the reaction wes carried out for 24 h.

Major triglycerides in mango kermel fat were StOSt
folloned by St00. On incorporation of C10:0 fatty acids,
the mgjor triglycerides decreased considerably and loner
molecullar weight triglycerides increased. The acidolysis
product after incorporation of C10:0 showed new peaks
corresponding to mediun chain triglycerides. The fat
obtained had varying consistency due to the
incorporation of Cl10:0 fatty acid. The sanplle B after 5 h
of the reaction remained liquid at anbient conditions
indicating its suitability for use as liquid oil. Other
characterisation studies are in progress. However, ik
could be concluded that MCT enriched mango kermel
oil vhich does not crystallize at arbient conditions could
be dotaired by interesterification using cgoric acid.

In an attapt to standardize the protoools for extracting
fat from mango seeds, waste products from a mango
fruit processing industry were collected. Seeds were
separated out, dried and kermels were removed. Batch |
fron good quality fruits contained 31% seeds while the
batch 1l contained 5% seeds. The kermels were found
o cotain 12% fat. Bxtraction of fat wes carried aut in
pilot sale by two different tedniques. About 10 kg of
the pondered kermels were subjected to cold extraction
and about 5 kg of the grits sievad o ramve fire particles,
were subjected to Soxhlet extraction. The defatted
material contained 1.2% fat. This study showed that
the fat can be extracted upto 0% efficieny.

Measuring sensory stimuli and optimizing product
characteristics (Roopa BS & Ravi R)

The electronic tongue (e-tongue) profiles were generated
for intense sweeterers like aspartare, sucralose along
with sucrose as a function of concentration using
Principle Camponent Analysis (PCA). The results were
showmn in 2D representation of PCA plots with respect
to their first wo principal axes. The PCA axis 1 ad
PCA 2 indicate the variance eplaired by the “X* axis
FA D ad “y” axis (FCA 2) ad also the validity of the
model developed. Sucrose, sucralose and aspartame
were analyzed at various concentrations i.e 50, 100,
200, 300 and 500 mg in 100 ml distilled vater . The levels
were selected based on their usage level in various food
applications. The test protocols were standardized using
the inbuilt software to suit and analyze different
sweetener samples. The PCA profilles generated clearly
showed distinct clusters formed as a function of
concentration, indicating their sensor response as
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unique. This also indicates the testing profile is
adequate for modeling development. The e-tongue model
developed for various sweeteners can be stored as a
library and can be retrieved to cotpare with unknomn
sanples. The results and models are useful in gptimizing
sweetness perception in various food applications.

Sprinklers and syrups based on polyol and intense-
sneeteners were prepared using optimization design.
Traditional sweets such as shankarpoli using sprirklers
were prepared and evaluated for sensory quality
attributes. Jamuns were prepared using syrup as per
the optimisation design. Qptimization study of jamun
shoned increased overall quality with the increased
concentration of maltitol ad stevia. Optimization study
of shankarpoli showed increased perception of
sieetness when both maltitol and stevia concentration
increased. Overall quality was 8.5 when stevia and
maltitol wes 6 g ad 0.08 g respectively. Syrups were
subjected to rheometer analysis to determine the
visoosity and rheological constants.

A method of growing wheat grass was standardized.
The tender blades of wheat grass were used to extract
the juice. The extract contains 95% of liquid and
remaining is the nutrition part. The wheat grass wes
made into nutritious poader. The tender blades were
dried by three different methods narely freeze drying
(FD), oven drying (D) and sun drying (SD). The sensory
acceptability of these powders were evaluated by
incorporating into garlic vegetable clear soup. Different
concenttrations of dried wheat grass ponder at 1, 0.5,

0.05 and 0.01% were added to soup and tasted initaally .

The final concentration 0.05% of wheat grass powder
was decided to be added in the soup based on the
acceptable flavour of wheat grass in the sop. Among
the three different drying methods, freeze drying method
retains the chlorophyll content conpared to oven drying
and sun drying methods. Carotenoid is the major
pigrent present in nature in 27 substantial amount and
as a pro-vitamin role. The concentration of B-carotere is
highest (0.97 mg/g) in ponders of FD. Thus chlorophyll
and carotenoids are known to have antioxidant activity
and being associated with reduced risk of disease
induced by various firee radicals such as cancers. Among
the three dried poaders, freeze dried wheat grass poader
is highest in protein comtent (48.9%). Both oven ad
sun dried powders shoned 31.1% of protein content.

Sodium substitute foods (Anudha Senthil)

The besic taste intersities of saltiness with varying levels
of sodiun and potassium chloride was studied using
psychometric methods in order to know the inmpact of

sodium reduction and KCI addition.Psychophysical
characterization of saltiness has an important role to
play in the substitution of salt. The psychophysical study
mainly involves threshold determination and tine intensity
response of saltiness in agueous media. Several studies
indicate that water plays an important role in taste
response, as most insoluble substances are tasteless.
Psychametric studies were conducted to establish the
threshold values and time intensity response for NeCl
and KCl. The salt and salt substitute (NeCl and KCI)
were used at different proportions viz., NeCl (100:00),
NeClzKCl (75:25), NaCl:KCl (B50:50), NaCl:KCl (25:75)
and KCI (00:100) and designated as S1, 2, 3, #4
and S5. The results shoned that S1 (100% NaCI) hed
the least threshold value of 0.06% while sample S5
(100% KCI) had the highest threshold of 0.09% indicating
that S1 hed higher intensity of salt perogption while 5
hed the lesst intasity. Hence, the recognition threshold
for the above mentioned saltiness could be taken as a
tool for further data gereration. Trials were also carried
out to standardize murukku preparation with varying
levels of sodium and potassiun chloride. The profilogram
shoned that the murukku hed high scores for crispness
(8.9 ad owrall qality (11-2) for Sl which ves closely
folloned by samples S2 and S3. Among the samples,
5 hed higrer perceived intensity of netallic/bitter teste
which limits KCI”s potential as 100% substitute for NeCl.

Molecular and biochemical characterization of
beneficial microbes (Prakash M Halami)

Studies on the properties and mechenism of action of
fibrinolytic enzyme of food-grade bacilli, were
undertaken. Becilluis spp. obtained from food sources
were exploited for the production of fibrin degrading
enzymes. A fibrin degrading serine metallo protease
(MW >150 kDa) of Bacillus circulans with o-chain
specificity wes demonstrated. Analysis of degradation
products of fibrin by 0FR-11 proteese is being carried
out. In addition, a fibrinolytic enzyme (W 32kDa) from
Bacillus anyloliquefaciens CFR15 was purified and
properties are being studied. The fibrinolytic enzyme
from CFR15 was found to possess both fibrin and
fibrinogenolytic activity. Besides, purification and
darecterization of Becilluis sp. BCF3 enzyme (MW 40
kDa) is being studied. The enzyme shows activity
against both fibrin and fibrinogen. This aulture is knoan
1o produce a single fibrin degrading enzyme (unlike other
rative isolates). In aother study, a multiple protesse
producing Becillus austilis BR21 was studied for its
ability to degrade fibrin and fibrinogen effectively.
Zymogram indicated presence of six Tibrinolytic
proteases and these degraded all the four peptide chains
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of fibrin repidly . However, ally o, B dains of fibrinogen
were highly susceptible to the enzymes. Activity
inhibition by PMSF and EDTA indicated the presence of
serine and metallo proteases. In another study, axidative
stress response of Monascus purpureus uxker rutritive
limitation wes investigated. It is well knoan that, danges
of nutrient sources effect metabolism and the rate of
electron trangoort, that leads to production of resctive
oxygen species. Hence, the adaptive response of M.
purpureus in changing nutrient condition wes studied
by culturing in various carbon sources. The higher
pigrent yield was obsened in the fugi gromn in the
fructose medium and lonest in the sucrose medium.
The M. purpureus grom in fructose has shown higher
(20%) ability to scavenging ROS compared to the
sucrose (3%) gromn medium, whereas, the catalase and
superoxide disnutase activities were higher in the fugi
growmn in sucrose medium compared to the fructose
medium. This indicated that the M. purpureus can adapt
to the oxidative stress condition by scavenging the ROS
by either antioxidative enzymes or by production of the
secondary metabolites.

Hango, a new preparation for the reduction of
acetaldehyde levels (Sattur AP)

A nurber of microbes were tried for activities specific o
the reduction of acetaldehyde lewels, a primary cause
of alooholic hangovers. Consequent to the selection of
source organism, a medium optimization was carried
out to enhance the specific activities. Further
optimization of product development study using various
drying tedmiques were successfully carried out. Animal
studies are under progress.

Rapid detection of probiotic lactic acid bacteria
(Prakash M Halami)

Studies were carried out in the presence of probiotic
marker genes and Its rapid evaluation using nultiplex
PCR and comparison with standard strains. Atti-
inflamatory potential of L. fermentum MCCO759, L
fermentum MCC2760 and L. delbrueckii MCC2775 were
assessed In carrageenan rat paw edema model.
Reduction in inflammation and activity wes observed in
rats treated with probiotic cultures (paw thickness,
notality , stair clinbing activity ad histopathology). h
vitro adhesion and expression studies are under
progress in cell line model. In addition t aowe, the
work on in vivo safety assessvent of probictic strains
L salivariis FIX ad L. fermentum CURL) was carried
aut in a Wistar-rat model. Results indicated dholesterol
reduction with L. fermentum CUR1. Also behavioral

aspects (hair-fall ad hypersasitivity, foxd intake, body

weight) were found to be nomal with both the cultures.
No toxic effect was observed invivo (histopatiology test)
ad blood agar test. Presently host probictic interactions
using both the rative isolates are being investigated.

Food grade Bacillus sp. as probiotics
(Shobha Rani P)

Work was initiated with isolation of heat-resistant
microflora and selected for non-pathogenic cultures
dewid of oK, D and nhel virulence genes. The
cultures were characterized through 16S rDNA
sequencing and fatty-acid profiling ad studied for their
survival uder simulated gastrointestinal condition. A
remarkable shift wes dosened in the fatty acid profile
and enhanced H*-ATPase activity under acidic pH
supported the acid tolerance of Becillus sp. Further,
the selected aultures were amalyzed for their potential
antimicrobial, antioxidant and cholesterol reducing
adtivity . These probictic Becillus gp. were goplied in
soy-curd to enhance antioxidant activity alog with its
nutritional, textural and sensory properties including
mineral and fatty acid conposition. Probiotic soy-curd
amalysis revealed higher nutritional value along with
enhanced mineral ions and PUFA/SFA ratio. Texture and
sensory profile of probictic product wes found acoeptable.
The results suggest that the enhanced nutritional and
antioxidant properties could be additional advaritege in
conbating malnutrition problem. Further, te Becillus
Sp. was incorporated into chocolates and nutrient bar
as a tasty way of delivering probictic becteria ad studied
for their survival during storage. Additionally, the
antimicrobial compound from the two Bacillus
lideniformis strains (MCC2512 and MCC2514), was
purified and its mode of action wes identified t be on
cell wall synthesis and RNA synithesis, respectively
using Becillus biosensors. Rurther, safety ad efficeoy
of selected Becillus cultures were evaluated by acute
and sub-chronic studies under In vivo condition using
albino wistar rats. No mortality or treatment related
toxicity waes doserved during the experimental period.
Administration of Becillus spp. enhanced pathogenic
excretion through feces with sinultanecus incresse in
Bacillus and lactic acid bacterial count in caecum.
Reduced serum cholesterol, enhanced excretion of
dolic acid in feoes, antiadidcatt activity of Iiver extract
and the rise In PUFA coitent in liver fatty acids
composition are the additional advantages of probiotic
adninistration. Furtrer, the work is in progress to evaluate
te invino anti-hyperdolesterolemic activity of selected
prabictic Becillus gp.
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Phytochemicals and probiotic lactic acid
bacteria in stimulating desirable gut
environment (Praveena B Mudliar)

Plectranthus arboinicus (Indian borage) leaves (hot
veter extract) were characterized for their polyphenolic
constituents using HPLC. The effect of individual
polyphenol  supplementation on the growth of probioctic
Lactobacillus plantarun was studied. Individual
polyphenols had varying influence on growth of L
plantarum . Chlorogenic acid and caffeic acid were able
to stimulate growth of the bacterium to an extent of 59%
in comparison to conol at a concentration of 0.08 my/
ml. A slight decrease in growth was observed after this
with a decrease of >80% at concentrations above 2.56
mg/ml. Coumaric and gallic acid could bring a 4 fold
incresse in gromth of L. platarum at a concentration of
0.16 mg/ml with decrease in growth above this
concentration. Ferulic acid also stimnulated the growth
of the bacterium (74%) at 0.04 my/ml with a gradual
decrease above this concentration. Thymol showed
irhibitory effect on L. plantarun at the concentrations
used.

A total of 108 aultures were isolated fran different food
sources and screened for their probictic potential. They
were screered for their ability to survive uder sinullated
gestrointestiral conditios as well as for atimicrobial
activity against foodborne pathogens namely
Staphylococcus aureus, Listeria monocytogenes,
Salmonella typhimurium and Escherichia coli. 15
isolates shoving good antibecterial activity against the
tested pathogens and ability to survive in gestrointestiral
conditions are being tested for their other probiotic
attributes.

Lactic acid bacteria from fermented foods
(Prapulla G)

A novel Pediococcus lolii A4 strain producing
exopolysaccharide (BPS) was isolated from indigenous
fermented food (fermented milk). The EPS was found to
be heteropolysaccharide and the crude yield of the sare
being 1g/L. The monomeric composition determined
using HPLC comprised of rhamose and galactose and
the FTIR profile revealed O-H stretches, alkenes ad
esters as the fuctional grops P. Ha A wes further
tested for probiotic potency ad the results indicated a
‘wlerance t© 0.5-58% oxgall bile and 1.5-2 pH. P.HE A4
also sustained and survived through the gestric juice
assay with the cgpability of auto aggregation up to 33.5%,
cell surface hydrophobicity of 58% and could
deconjugate the bile salt, sodiun taurodholate hydrate.
EPS obtained from P. Hii A4 exhibited stable

enlsification activity with different oils such as nustard,
sufloner oil etc. The antibiotic susceptibility tests
performed using 10 antibiotics shored that the strain
was resistant to vancomycin and polymixin-B.

Prebiotic pectic oligosaccharides from coffee pulp
(Prapulla SG)

The isolation and characterization of potent endo-
pectinase producing organisms from coffee pulp,
degraded coffee husk as well as citrus peel were carried
out. Out of the 19 isolates, depending on the growth
cdharacteristics, five yeast and seven fungal aultures were
further studied for their endo-pectinase activity.
Fermentative production of pectinase using the two
fungal cultures CCA100 (coffee pulp) and CCA101
(coffee husk) which shoned hiigh endo-pectinase activity
in the screening trials wes carried out. Fermentation
using pectin at 0.3% and 1% was carried out for 8 days
ad the sarpling wes dore at a regular internval of 24 h.
An gpparent viscosity reduction of 6% (6% day) ad
75% (8% day) was observed in case of CCA100 and
CCA101, respectively. Hfats were made to recover
pectin from the ooffee pulp by ethaolic precipitation.
Pectin obtained was characterized in terms of total
polyphenols and sugars; equivalent weight (6250) and
methoxy content (21.95%). Production of pectic
oligosaccharide using commercial pectin and coffee pulp
pectin using both comercial enzymes as well as the
pectinase fron CCA100 and CCA101 were carried out.
The products were further analyzed by TLC and HPLC.

Immunomodulatory and probiotic genetic loci
among Lactobacillus 9. (Venjulata Devi S)

Work wes initiated in the present project by screening
for the acid (H 2) ad bile (0.3 adbile) tolerant different
Lactobecillus sp. isolated fron North East fermented
vegetable sanples such as sirki, khalpi, gundruk and
bamboo shoots. Morphological, physiological and
biodhemical daracterization of the acid ad bile tlerant
cultures were performed. Subsequently, molecular
characterization of the selected cultures wes determined
by RAPD and (GTG,) PQR. It wes odbserved that the
selected aultures were divergent and belonged to different
species of Lactobecillus . Further, these isolates were
also obsenved for their production of anti-listerial
becteriocin producing abillity. Avong 44 acid and bile
tolerant isolates, 30 cultures were found to be
Lactobecillus plantarun as detected by species specific
PCR. These 30 cultures were found to be divergent based
uoon the carbohydrate utilization pattem as well as by
molecullar typing tools (RAPD and (GIG,) Among these
L. plantarun isolates, 12 isolates gave a positive
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amplioon size of around 428 bp for the plantaricin specific
gere. These 12 isolates were further subjected to detect
the presence of probiotic marker genes such as bile
salt hydrolase (bsh) and fibronectin binding protein (fip)
Most of the isolates were found 1o possess these o
marker genesbased upon their specific PCR assays.
Further, allelic diversity in the 1.6 Kb RR fragrent of
fip gere was adbsernved on digestion with Hae 111 restriction
enzyme. Two types of alleles were dosened for the ftp
gene among the 12 L. plantarun isolates. Several n
Mvitro probiotic properties were studied such as bille salt
hydrolase activity, cellular hydrophobicity and auto-
aggregation abillity. It wes dosened that these isolates
had good auto-aggregation and cell surface adhesion
abilities. Further analysis will be performed by
sequencing the 16S rDNA and fop gene among the
selected isolates.The selected isolates will be subjected
o cell-lire adhesion assays for further confimation.

Fermented fish products of North East India
(Bhaskar N)

Popular fermented fish products (FPs) of North East
India, narely Shidal, Phasa shidal. Ngari, Namsing,
Hentak and Lom ilish were brought to the laboratory
ucer sterille conditions. Microbial amalysis revealed the
association of both lactics ad non lactics throughout
the fementatin. Among 28 salt tolerant isolates fran
all FPs 75% were found to be homo-fermentative type
of lactic acid becteria (LAB) and remaining 29% were
found to be non-LAB species (Micrococcus spp and
Staphylococcus spp)- The LAB strains were screened
for their antimiadbial ad antibictic activity folloned by
their evaluation of their susogptibility uder varied pH,
temperature and salt concentrations. The dominant
genus of LAB, involved in the fermentation were identified
& Enterococcus spp ad Streptococcus spp - Hemolytic
test of all these strains hed shown that they are non-
pathogenic/ avirulent.

Chemical conposition and antioxidat activities of all
FPs were carried out. Anong the FPs, water extracts
d Hentak has showed greater DPPH, ABTS radical and
Superoxide scavenging activity of 83, 2.4 and 78.8%,
respectively . Tdtal antioxidant activity wes foud 1 be
higer in Ngari, 440 (g equivalents of ascorbic acid
value/ml). Proximate composition (%) indicated
moisture, ash and protein to be in the range of
25.48+1 .37(Ngari) t 5448 + 1.6/ (Namsing); 19.50 +
0.85 (Phasa shidal) 10 28.28 + 0.72 (Hentak) and 28.09

+ 0.2 (Lom ilish) t© 71.14 £ 0.8 (Hentak), regectively.

The pH values were between 4.86 (Phasa shidal) ad
6.23 (Shidal), ad vater ectivity is in the rage of 0.73

Ghidal) ad 0.8 (Namsing). Fatty acid profile of all
products revealed the higher content (wt of total fatty
acids) of limleic acid (Shidal - 19.64; Hentak - 3.77;
Namsing - 37.46) ad palmitic acid (Shidal - 19.85;
Phasa shidal - 4.3%; Lawm ilish - 26.60). Anino acid
profile of all FPs revealed presence of significant
anout of all essetial amino acids. Amongst 6 FFPs
studied for mireral amalysis, calciun ranged from 0 to
470 mg/100 g dry weight, potassium also recorded
relatively higher content folloned by megnesium. Zinc
and manganese were in the range of 0.313 to 1.037 and
0.073 1o 0.868 my/100 g, respectively.

Egg based ready-to-use convenience mixes

(Modi K

Egg based shelf stable seasoning mix and soup mix,
spatiality products with enhanced functional and
nutritional properties vwere develgped and their storage
stability studies were performed under ambient
conditions. The product formullation and processing were
optimized using egg poader as a base material for the
developrent of studied products. Egg powder 25-30%
was found to be optimum along with spices and
condiments for both the products. Whereas, 29% starch
in conbination from different sources was used as a
thickening agent in the development of egg soup mix.
Lipid 15% for soup mix and 21% for seasoning mix was
found to be optimun. The pH and water activity of the
soup mix and seasoning mix was 5.1, 4.8 and 0.856,
0.505, respectively.

The basic carposition of egg soup mix was protein 16.36
+ 0.01%, fat 26.91 + 0.01% and moisture 10 + 1.1 and
the basic composition of seasoning mix was protein
17.64+0.64%, total lipids 32.6+1.14% and moisture
8.46+0.43%. The importart mirerals zinc, iron, calciun
and sodium were also estimated. Hunter colour values
indicated that there were no significant changes during
storage of the products. No significant changes were
observed in FFA ad TBA values during storage of the
products. After six months of storage under anbient
temperature 37+2°C the seasoning mix scored less in
sensory evaluation using 9 point Hedonic scale.
However, both the products sensorialy were highly
acceptable after six month storage. Coliforms,
Staphylococcus and Salmonella were not detected
during storage of the mixes. The TPC and yeast and
moulds were less than 2-3 logs during storage. A Jelf-
life of six months hes been established for both mixes
when packed in metalized flexible pouches.
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Selected leafy vegetables for potential bioactive
molecules (Giridnar P)

Nutriitional and nutraceutical potential of green leafy
vegetables (GLVs) Hibiscus camebinus, H. sabdariffa,
Rumex vesicarius, Basella alba ad B. rubra were
established. The functional attributes of B. rnbra fiut
extract rich in betalains against cervical cancer cells
were also shomn. Efficient tissue aulture protoools to
get elite plants were standardized. Food formulations
were developed to perform value addition to these GL\s.

Caffeine biosynthesis in Coffea sp. Giridhar P)

As a part of ongoing project on coffee, studies were
continued with transformation of Arabidopsis thaliana
with TS-promoter deletion constructs. Quantitative
extraction of protein fran plants wes done folloned by
western analysis from one transgenic tobacco plant
expressing small modified green fluorescent protein
(sgfp) in order to design a method to detect changes
in anount of GFP protein expected in the deletion

analysis and check the specificity of the antibody.

Expression analysis of N-methyltransferase (NMT)
geres during fruit maturation plus elicitor stress wes
also initiated. NMT transcripts were repressed during
the later stages of endosperm maturation, coincident
with the onset of dry weight accumulation and seed
desiccation. Salicylic acid (83) and methyl jasmonate
(VeJ) augrented the caffeine cortent up to 2.5 folds in
young coffee leaves, concomitant with the
overexpression of the three NTs Thus, transcriptional
regulation of caffeine biosynthetic genes may play a
vital role in caffeire aocurulation. Overall, the two salient
observations were: Salicylic acid (SA) and
Methyljasmonate (MeJ) are capable of removing the
developmental induced repression of NMTs thus
indicating that SAMeJ and developmental signal cross
talk during determination of transcription regullation.
Extant/basal NMT-3 and not transcript de-repression
cause increase in caffeine. High SA may lead 1o post-
transcriptional dedk in extent of caffeine acounulation.
Silver thiosulphate induced better response of C.
canephora \ar. S-274 cotyledonary leaves to primary
somatic enbryogenesis. Silver thiosulphate induction
during primary embryogenesis improves the binding
efficiey of Agrobacterium to the surface leading to
stronger and uniform GUS signals in transfient assay.

Phytochemicals from Physalis minima ad Carissa
spinarum fiuits (Nandini P Shetty)

The project aims to identify and characterise
phytochemicals with nutraceutical value in fruits ad

leaves of Physalis minima ad Carissa spinarum. Ruits

d Physalis minima ad Carissa spinarun were collected.
The fruits which were dried was extracted using various
solvents. These extracts were analysed for their
antioxidant activity such as DPPH, total antioxidant ad
LDL oxidation assay. Futher P. minima extract wes
also tested in the animal cell aulture for their anti-
inflammeatory properties. Two steges of the P.  minima
fruits vere used for this study ad data indicated that
uripe fruits have nore activity then ripe. The extracts
were analysed for phytochemicals in HPLC.

Nutraceutically important molecules from
microalgae and higher plants (Nandini P Shetty)

For the enhancement of anthocyanin in carrot callus
aulture, various elicitor treatments vere given both in
solid and suspension culture and the content of
anthocyanin in each treatment was quantified at various
tire intenals. To investigate the effects of sodium
nitroprusside (S\P) as elicitor for induction of
anthocyanin the callus were transferred to MS medium
cotaining various concentration of (0.25, 0.5, 1.0 nV)
SNP.The calli which were transferred to S\P (0.5 m\)
developed ocolaur faster then the control. For amalysing
the expression profile of genes associated with
anthocyanin biosynthesis and transport were designed
by NCBI primer designing interface. DFR gene was
amalysed in control and anthocyanin containing calllus.
DFR gerne was expressed in coloured callus and was
not expressed in control. Bdression profile of other
anthocyanin biosynthesis genes (CHS, CHI, FH, DRR,
LDOX and UFGT) and transporters (ABC, MATE, GST)
invlving in trangport of anthocyanin in vacwole is being
standardized from callus and suspension culture after
elicitor treatrent.

Enhancement in the level of isoflavone concentration
and total isoflavone content of soybean seeds were
achieved by using elicitor mediated approach under field
conditions. All the abictic elicitors at different
concentrations used in the present study influence the
levels of isoflavore ad total folate cotent in soybean
seads. OF the various elicitors used, significant incresse
in the isoflavore and folates cortent with optimized
leels of salicylic acid wes dosenved. Also the response
surface methodology for soy suspension cultures based
on isoflavones production waes standardized.

Proteins and micronutrients of flax seed and
pumpkin seed and peel (Sindhu Kanya TC &
Prasanna Vasu)

Flax Seeds:

Mecro nutrients ad antinutrients in flax seed: Flax seed
ad its hulls were analyzd for fat, protein, aucke fiber,
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soluble and insoluble ash coternits and were found to
be 38.5 and 23.0%, 21.9 and16.0%, 3.8 and 7.3%, 0.001
and 0.086%, 3.4 and 2.9% respectively. The meal
upgraded to 37.3% protein content was analysed for
anti-nutritioal/toxic conponents like tamins, phytates,
trypsin inhibitors and cyanogenic compounds and found
to be 0.94%, 0.93%, 10 TIU/mg meal and 100.7 mg/
100 g meal respectively. Due to the presence of these
toxic compounds, the seed meal has not been used as
a mgjor food ingredient specially, in dilda’s food. A
chemical treatment was approached using salt and mild
acids in different concentrations 1-3% and determination
of cyanogenic compounds in treated, untreated, dehulled
and undehulled flax seed is underway . The other major
dostecles in the developrent of the process for protein
rich material fran flax seeds is the presence of hulls
and mucillage. The development of a process for
sgparation of hullls fran the kermels is an inportant pre
requisite for the preparation of protein rich ingredients.
In the present work, dehulled flaxseed with relatively
lov moisture level (0.9%) wes defatted and ground to
get flaxseed meal. The protein cotent was 40% in the
defatted sample. The flaxseed meal was studied for
protein solubility in the pH range 2-11 which showed the
solubility minima of 11-14% in pH 4-6 range, the
meximum solubility was 54.1% at pH 9.0. The relatively
lov solubility of the meal wes due t the presence of
hulls and mucilage in the meal which inhibits the
extrectability of proteins. Efficiexy In extrectability of
the protein (globulin) from flax seeds were also
gpproached after the separation of the hullls. The dehullled
defatted meal was fractionated for different soluble
proteins narely albumin (352), globulin (4542),
prolamin (92) and glutelin (18&2). The globulin
isolate had a protein content of 91%. The iIn vitro
digestibility studies shov the protein t be anpletely
digestible.

Effect on carboydrate digestive profile: Modulation of
food matrices or formullation of the corposite flours may
lorer the release of glucose. Effect of flaxseeds on
carboydrate digestive profile such as “rapidly available
stardh’, “sloMy digestible starch,” “resistat stardh’ ad
“total starch” ad “repidly digestible starch” on cereal
Flours such as com and wheat was studied. Carbohydrate
digestion was determined by invito enzymatic method.
W ith incorporation of 5-106 flax seeds to wheat flour,
34% decrease in the RDS was observed. In case of
com flour incorporation of 5-10% flax seeds lead 1O 9-
13% decrease in RDS. SDS content decreased with

the addition of flax seeds endosperm in com flour only.
Flax seed was found to be nore effective in lonering
RDS.

Fllax seed hullls for recovery of pigrents: Flax seed hull
forms approximately 20-35% of the total seed. Recovery
of natural pigrents present in hulls wes studied using
different solvents. The meximum colour (25 my/g hull)
could be extracted under alkaline conditions. The
antioxidant and antimicrobial activity of the pigrent
powder was studied. Flaxseed hull pigment showed
activity against food pathogen Listeria sp. Sthility
tonards pH, light, temperature were studied and the
pigrent was quite stable. The extracted pigrent wes
identified as melanin by FT-IR and chemical tests

Fllax seed meal as nitrogen source for becterial aultures:
Becterial aultures of Becillus sp. PKD-9 and Becillus
. CA2L were evaluated for their capebility to utilize
defatted flax seed meal as cost-effective nitrogen source
[yeast extract and peptone; (B0% wAv supplementation)]
for producing two hydrolytic enzymes viz. xylanase and
glucoamylase under submerged fermentation (SmF).
After 25 h of inoubation at 37°C, indicated that Becillus
sp. PKD-9 and CAV-21 produced appreciable levels of
xylanase 1010.2450.0 1U/ml and 30.7+3.0 1U/ml,
respectively whereas, Becillus sp. CAM-21 produced
16.140.14 1U/ml of gluccanylase. Incorporation of fllax
seed meal in basal media (Luria broth) (medium 1) and
half strength basal media (medium 2) improved ManB-
1601 production. However, utilization ofonly FSV
containing broth (mediun 3) resulted in a very lov level
of ManB-1601 production (119 + 11 IWmI).

Pumpkin Seeds:

Baluation of nutrients in punpkin seeds: Tdtal protein
and fat content of punpkin seeds were found to be 27-
30% and 40.4% respectively.The protein was extracted
from defatted seed in distilled water at (H 9.0, 2 h ad
precipitated. A bulk extraction process with 40 g defatted
seeds wes performed to sequentially extract different
protein concentrates (total yield of protein wes 19.2%).
The major fraction was found to be NaOH-soluble
(13.9%). Amonium sulfate precipitation was performed
to precipitate all protein fractios. The sead oil is mainly
conposed of fatty acids such as oleic (39.4%), linoleic
G7-9%), palmitic (11.2%) and stearic acids (8.0%).
Physicochemical characteristics of the seed oil like
BRR, RI, and lodine Value shoned 56.2, 1.4634, and
84.5, respectively indicating similarity to groud nut oil
(@\0). Seed sell honever is rich in fibre comtent (29.3%6)
and carbohydrate (47.1%) comparatively. Whole pumpkin
seeds are rich in vitamin E (17.5 my/100 g) and vitamin
C (2.80 my/100 g). Phytochemicals were extracted from
peels and pulp with 90% acetone and were analyzed
using HPLC. The carotenoids, mainly beta-carotene
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varied from 0.28 to 0.59 my/100 g peel, ad 0.11 t 0.59
mg/100 g pulp.

Agri and marine waste for value addition
(Pumima Kaul Tiku)

Most of the oil seeds have been reported to have globulins
as the mgjor seed storage proteins. Though oil palm is
ae of the highest oil yielding a in the world, unlike
other oil seeds very little work hes been dore iIn the
Tield of identification of the oil palm sead storage protein.
Glooulin being the major protein fraction present in the
oil palm kerrel, the protein isolate (protein contenit of
83%) predominantly consists of glaoulins. The isolate
wes checked for its digestibility using humen gastro-
intestinal juice and the peptide profile (by MS/MS
analysis) and free amino acid released was determined
after tte Ivitto  digestion. The glaoulin is copletely
digestible ad the digestibility is anparable © casein.
Arginine was found to be the major free amino acid
released (28%),folloned by leucine (13%), phenylalanine
(30 ad valire (12%) after gastro intestinal digestion.
The results are evidertt that high digestibility nekes it
ideal for utilization of huren consumption. The dietary
approach through potential health promoting foods has
an imperative role in prevention and treatment of
diseeses, de 1o their biological properties. At present
the firal digest is being deded for its biolagical activity
such as anticancer activity, antioxidant and ACE-
irhibrtory activity . Arginine rich proteins are knomn to
have hypocholesterolemic activity. The
hypochollesterolemic activity of palm kermel glaoulin by
nutrigenomic approach using rat models is being
evaluated ad the resulits may suggest the utillity of palm
kerrel protein isolate as a nutritional syplerent which
may serve as a potential edible protein source for human
consunption with nutraceutical properties. Cloning and
epression of the glaoulin is udenay .

High protein low calorie butter spread (Radha C)

Nutri-spread high in protein (20-23%) ad lowv in fat (18-
20%) with acceptable colour, mouth feel, taste and
texturewas developed. Shelf-life studies are under
progress to make the process ready for
comercialisation.

Biomolecules from moringa seeds (Radha C)

A process was developed for the preparation moringa
seed protein isolate (W) having a protein content of
>00% and its protein composition and functional

properties were studied. The protein isolate preparation
process developed in the laboratory reduced the anti-
rnutritional factors in Wl whille retaining the protein
subunit profille intact. Functional properties of WI
obtained gererally scored over the reference soy protein
isolate (SP1) thus giving an edge in their doice in the
formullation of protein based functiomal foods.

Tatal dietary fiber in defatted moringa seed flour wes
estimated to be 33.5% out of which 27 comprised of
insoluble dietary fiber. Soluble fiber wes evaluated for
its prebictic effect. In vitlo  assays, growth cunve with
moringa seed soluble dietary fiber as carbon source
confirms the gronth of certain beneficial species of
lactobacillus and thus may be beneficial in reducing
serun dolesterol leels. In conclusion, soluble  fiber
isolated fron moringa seed flour showed very good
prebiotic effect.

Phenolic constituents of FPE and BPE from Moringa
oleifera seed cake with and without gastric digestion
were identified and quantified by HPLC. Gallic
acid,catechin, epicatechin, protocatechuic acid and
quercetin were common in both the extracts. Free
phenolics were more pronounced compared to bound
phenolics before gastric digestion. Compared to other
phenolics,quercetin was increased by 17% in bound form
showing more bio-accessible compared to free fomm
which decreased by 63%. This study showed that
moringa seed bound phenolics are comparatively more
bio-accessible then free pherolics.

Probiotics for antigen delivery (Rajagopal K)

A sinple, interactive Cancer Cell Line Data Base (CCLDB)
was made available at http://118.151.209.75/ccldb/
index_html. Currently, CCLDB consists of approxinately
61 cancer cell lires ad, alloss the user to search for a
specific cancer cell lire besed on the alphabetical or
tissue of origin (21 types) using a broaser tool. Each
cell lire hes been described in detaill, about iIts source,
media requirement, temperature, its commercial
availability, phenotypic character and genotypic
character . Possible gene manifestations, corresponding
gere length, uniiprot link and references can be retrieved.
Biomarker information for each cancer cell line has been
provided with protein sequence codiing for biomarker and
references. Nucleic acid and protein sequences were
also included correspoding o each cell lines.
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Spices processing by unconventional methods
(Borse BB, Hafeeza Khanum, Sowbhagya HB &

Nagarajan S)

Isolation of the total colourants by nener extraction
methods was attempted. Extractions by Soxhlet,
micronave assisted, jacketed colum and high pressure
extractions were tested. The preliminary trials by Sohlet
and micronave extractions with water and ethanol gave
extraction yield upto 87.5% which contained various
components of the pigrents. Further isolation and
analysis Is uder progress.

For sterlization of black pepper using azone, four different
treatment conditions were used. Bladk pepper directly
subjected ozone in gas phase (conc. of 10 g/m® at 3
Ipm, for 30 min) was not effective in microbial load
reduction of black pepper and that may be attributed to

non-interaction of ozone with surface of black pepper .

However, black pepper with water (2:1) wes subjected
to the ozone concerntration (10 g/m® at 3 Ipm for 30 min)
proviced 1 log cell reduction in total miadbial count in
black pepper . Black pegper ad water (1:1) treated with
higher conc. of azone (25 g/m3at 3 Ipm fllov rate for 330
min) shoned 2 log reductions in total microbial count in
pepper .To deck the effect of loner tamperature of water
(10°C), black pepper and water (1:4) wes treated with
ozone (conc. 25 g/m® at 3 lpn flov rate for 60 min)
shoned 2 lag cells of total microbial cell reduction.

Terpenolipids synthesis and limonene
biotransformation (Bettadaiah BK)

Bxperiments were carried out to synthesize mono and
di-glycerides cotaining a terpene noiety. These are
envisaged as new moleculles whose flavour and other
attributes like stability ad soluility would be explored.
Three main approaches were attempted. Reaction of
glycerol with aldehydes wes investigated with several
atalysts including Lewis acids. Another approach tried
wes to start fron a monoglyceride ester and react with
a terpene aldehyde. The reaction of glycerol with
citrorellal afforded a mixture of two major acetals, which
were characterized by NVR and MS spectral data. In

another approach synthesis of allyl-nethyl ether as an

intermediate for the synthesis of terpenolipids was
carried out. It wes prepared using (AR ,2S ,5R) - menthol
ad allyl branide in the presence of base. This step is
solvent-free and reagents along with phase transfer
catalyst like tetrabutyl anmoniun iodide were stirred
to afford the product. Bases like KOH, NaH, Cs,C O,
and Zn dust were tested. In the case of KOH mediated
reaction conversion was about 60%. The crude product
wes isolated by colum chromatography over silica gel.
The pure product waes characterized by *H and BZC-NMR
spectral  studies.

Up-gradation of neera technologies
(Ramalakshmi K)

Process parameters were standardised for the
preservation of neera in PET bottles at roan tenperature
condition. Several exqperiments were carried to optimise
the lewel of additives ad pesteurization conditions to
keep the quality of the processed neera \ery close t©
te fresh neera with respect to colour ad flavour . Fresh
coconut sap was tapped under hygienic conditions
during the night, to awid eqosure to sunlight ad
transported at lov tenperatures (<5°C) firom Palakad,
Kerala to CFTRI, Mysuru. Sap was immediately
centrifuged, formulated with permitted additives,
thermally pesteurized and hot filled in PET contairers.
Fresh as well as processed samples were analysed for
H, titratable ecidity, Brix, sucrose, sensory acoeptance,
total plate cout, E oli count, yeast and mold countt.
Storege studies of the product for two noths shelf~life
with respect to physicochemical, microbiological and
sensory quality is in progress.
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Bio functional properties of irradiated by-
products of aquatic and agro-processing (BAAP)
(Madhava Naidu M)

Irradiation of black pepper and pepper ponder was
conducted at 10 kGY doses using Co® batch inradiation
unit to make it safe for human consumption. The
samples (100 g) were packed in metalised polyster
polythene laminated pouches prior to irradiation. The
irradiated sarples were analyzed for physical, chemical
and microbial quality. The microbial count by using PCA
media decreased from 4.75 cfu/g to < 2 at a dose rate
of 10 kGY in pepper ponder and from 4.56 cfu/g to < 2
in whole pepper. By using PDA media microbial load
reduces from 2.32 (whole pepper) and 2.48 cfw/g (pepper
ponder) to < 1.

Biotechnological approaches
(Pushpa S Murthy & Madhava Naidu M)

Starter consortium was developed with potential
microbes Saccharomyces cerevisiae (yeast),
Lactobacillus plantarun (LAB) and Acetobacter aceti
(AAB) with optimal concentrations of yeast (2.53-5.62%
WA)), LAB (13.65-19.18% (WwA)) and AAB (20% (WAV)).
Pre washing of the cocoa with water after fementations
also revealed inproved quality . Drying of the cocoa beans
using hot air drier wes good with quality profiles. The
diffusion ccefficients estimated for vater as well as solute
are eqected t be useful in gotimizing the dehydration
process conditions and scaleup. The bioreactor for
fermentation of cocoa was modified and fermentation
was operated and validated.

Bioactive flavourants in food and beverages
(Nagarajan S)

The bioactives from garlic cloves was extracted by
preparing the wolatile and non~wolatile extracts and were
subjected to chromatography. The sulphur containing
bicactives were extracted with 954 ethanol folloned by
diethyl ether extraction. This wes subjected to colum
chromatography using chloroform, methanol and ethanol
in various proportions. The pure compounds were
separated and subjected to HPLC and LC-MS analysis.
The isolated compounds showed single peaks with ESI-
MS indicated that they are pure constituents. Further
characterisation by NV\R and application studies are
under progress.

Concentration of liquid foods (Rastogi NK &
Subramanian R)

The study is focused tonards the maximum recovery of
albumins (water soluble) and globullins (salt soluble)
employing physical extraction methods from four

different types of rice bran representing high (Jyothi,
IR64), intermediate (Basmati) and waxy (Agonibora)
anwylose rice varieties. Agonibora bran contained the
maximum protein content (19.6%). However, IR64 bran
exhibited grester extractability of water ad salt soluble
proteins. Hence, IR64 bran wes selected for gotimization
and standardization of extraction methods. Maximum
recovery of 29.1% of water soluble proteins and 38.0%
of salt soluble proteins were achieved at 1:20 bran-
solvent-ratio, 1 h duration and 2% salt (NaCl)
concentration at 25°C. Anong the selected varieties,
IR64 bran exhibited the maximum recovery of water and
salt soluwble proteins folloned by Basmati, Agonibora
and Jyothi under the standardized conditions. Sequential
edraction of 1R64 bran with vater folloned by salt resulted
in a higher overall protein recovery (42.5%) compared to
direct salt extraction (38.0%). Besides, this gpproach
also gave a scope to dbtain relatively high purity
gldaulins. The protein recovery did not vary significantly
between shaking and stirring with 1R64 bran, while
homogenizing substantially improved the recovery by
48% and 10% under water (10,000 rpm;10 min) and
salt enviroment (5,000 mm; 10 min), respectively . Jyothi
bran exhibited the maximum increase of 68% with
homogenization, however IR64 bran showed the
maximum protein recovery (37.1%). Since water soluble
protein recovery obtained with homogenization was
closer o salt extraction, it is required © aalyze the
incressad extractzbility of proteins in tems of protein
qality.

Dehydration, infusion and extraction of fresh fruits
and vegetables (Rastogi NK)

High pressure assisted infusion of anthocyanin was
attenpted in gople slices. The goplication of pressure
(100-350 MPa for 10 min) resulted in higher infusion
(B21 my/100 g) as compared 1o the infusion that took
place at ambient condition (375 my/100 g)- The infusion
wes found to increase with an increase in pressure. The
maximum infusion of anthocyanin was found to be
maximum at 250 MPa (821 mg/100 g) and beyond which
it decressed. Application of high pressure also resulted
in partial inactivation of enzymes such as PPO (80%)
and POD (75%) -

Viscoelastic foods (Bhattacharya S &
Chakkaravarthi A)

Multiloop experiments: The present study proposes a
single experiment to determine both time-dependent and
time-independent properties simultaneously in addition
1o proposing an index termed as “isovisoosity” to quantify
these properties by using a model food system of a
chidkpear flour dispersion.
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Frying of dough strands with hydrocolloid: Rice dough
with different moisture (44, 46, 48 and 50%) and gun
@, 1, 3 and 5K contents were extrusion-formed to dotain
strands folloned by frying. The fried snacks were
subjected to estimation of fat content, detailed
instrurental textural attributes, microstructural features
and sensory assessment. The addition of gum
significantly influences the oil absorption during frying,
textural ad sensory attributes.

Food gels: The effect of sellected additives on rheological
and sensory attributes has been studied to develop
nutritious gels using gellan gun (-2%, w/Ww), mango
pulp (040%), sugar (0-20%) and ferrous sulphate (O-
0.10%). In addition, flaxseed ponder (0-10%) and whey
protein concentrate (0-3%) are incorporated to selected
el saples o develop nutritios els. It is possible o
develop acoeptable gels with nutrients as a convenience
food.

Imaging and image anallysis: Agar and gellan gels having
nutrients like ferrous sulphate, sucrose, mango pulp,
whey protein concentrate and flaxseed powder were
subjected to freeze-drying folloned by Imege analysis
of the cellular structure. Freeze-drying offers closed type
cellular structure having five noequal  sides.

Extraction of pomegranate peel extract (Singh RP)

The extraction of pomegranate peel ponder was achieved
using ecofriendly solverit carbination (ethanol -veter , 11
V/Vv ratio) at room tamperature (23-30°C). The extraction
protocol utilizes minimun energy. The extraction was
cariad aut with 1:10 (olidsolhvatt ratio). Infdal results
indicate no significait dange in the yield, RSA profille
and polyphenol content of the peel powder extract
prepared at lsb level (1, 10 ad 50 g batches) ad pilot
leel @ kg bath).

Solar assisted mobille artificial fruit ripening cotrol
apparatus (Sridhar BS)

Develgoment of a solar assisted mobile artificial fruit
ripening control gpparatus to proote as well as retard
the ripening process of climacteric fruits such as
bananas was taken up and the preliminary design of
ripening control apparatus and solar porer requirements
were completed. Vendor development for the fabrication
of the designed equipment is being processed.

Sare salient design features: Volure: 125 litres; Imer
dimension: 500 x 500 x 500 mm; temperature range:
5-60°C; Humidity range: ambient to 98% RH;

Refrigeration system provided with hermetically sealed
compressor with CFC-free, eco-friendly refrigerant
condenser (as a heat exchanger at high temperature

and pressure to remove heatfrom the working fluid);
Bvaporator (as a heat exchanger at low temperature and
pressure to absorb the heatt fram aiir outside the working
fluid tbe); Heat exchanger and bloner (to pre-heat,
dehumidify ad reciraulate the air); Finned evaporator
coil to be provided inside the chamber along with
ciraulation fan for wniform temperature throughout the
chamber; Humidity generated by means of steam
gererator bath with ceramic heater; Provision of ripening
control encompassing arbient temperature and RH, pulp
temperature, CO,and C,H, monitoring and control
sensors. Solar PV system size - 1.46 KW, 12 V DC
aray; Area required -10.9 m2, No. of solar paels - 6-8.
A schematic of the proposed designed equipment is
shown.

Solar radiation from sun .
\‘A k /’/>
. WP
N
- ’/'
Salar panel ’C-:‘/—‘:“':]/_
L

— e Heat exchanger

— —— l . .(____‘

Blower

CONDENSER =

Py
S

RIPG.CHAMBER

=

water

alr path refrigerant path

Schematic diagram of the designed apparatus

Advanced Oxidation Processes treatment (AOPs)
in vegetable and fruit processing wastewater

(Parande AK)

Fruits and vegetables processing wastenater has its
om characterestics and seasonal variation which
causes major problem in treatment. The raw products
were processed in season that may vary from month to
month. The quality data (WW) wes collected and are
under evaluation process.

Sources of wastewater generation include: Fruits
processed, raw product condition, product conveying
system, process methods, clean-up methods, time of
frequency and discharge of water .

The wastenater was collected from nearby food industry
(Suruchi food industry) Sindhwalli village (\enjangud
Taluk), Hebbal industrial estate, Madikeri and
Chikkaballapur. Processed and washed fruits and

vegetables (papaya and ginger w/w) were collected and
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presenved in the lab for further analysis as per the
standard methods. The wastewater characteristics
analysis wes carried out as per standard methods for
the examination of water and wastewater testing
methods. COD and  BOD analysis were carried out for
different samples of pspaya, tomato, mixed fruits and
ginger (WAw). BOD test for zero day ad 5% day at 20°C
were analysed. pHvalues of papaya washed water was
7.2, that for mixed fruits 4.5 ad ginger 7.03.

Dissolved oxygen (DO) wes fixed at the site and was
analysed in the lab t check the DO level. The DO levels
declining to dangerous concentrations (.0 my/l1) ad
the rate of DO additions to the system needs an effective
measurement to increase the DO level concentrations.
In this study, the aguarium aerators were used. The
wolure of the cone was calculated and found out to be
8314.74 cm®. The size of the core was defined as 12
an at the top and 11 an at the bottom. Increase in DO
concentration of the processed wastewater of tomato
and papaya was studied using aeration system. The
observations were recorded for every 30 minutes after
switching on the aerators. CGradual increase in DO
concentration was observed.

Engineering model of human stomach for
understanding food digestion
(Anandharamakrishnan C)

Stomach digestion is important in the extraction of
nutrients from the food matrix. The stomach acts as a
resenoir, mber, grinder and sieve that breskdown the
food materials and convert them to a consistency easier
for nutrient absorption. Various invivo and inmvitio
methods have been employed to understand
thebreakdown mechanism behind food digestion.
However, eqerimentally it is \vay dif ficult to reproduce
the complex stomach shape and motility which is critical
during food digestion. Computational modeling
techniques have the capability to overcome such
difficulties ad helps in uderstading the interaction
between food and the human body. Hence, finite elerent
modeling was used as a tool to investigate the dynamics
of gastric contents. Human stomach geometry was
constructed using the invivo published images obtained
from MRI movie sequence. The effects of varying gastric
Juice viscosities (0.001, 0.03 and 25 Pa.s) on food
perticle distribution were studied. Increese in visoosity
of gestric juice resulted in diminished draracteristic flov
pattem viz., retrgpulsive ad eddy, insice the stamach.
The meximum Fluid flowv velocity around the simulated
particle ranged fron 5 to 15 mm s, whereas, the

maximum shear rate was found to be 21.7s?.The drag
force on the particle increases with visoosity ad delays
food particle breakdown.

Biosensors for assessing the microbiological quality
of foods (Raghavarao KSMS)

A light proof enclosure wes designed and fabricated to
house the photo nultiplier tubes (PVT) and to load
sample. The PMT based Bio-Luminometer creates an
electric darge in proportioal o light erergy it receives
is housed in the light proof enclosure. PMT used is
C5460-01/H7828, a Hamamatsu model which has peak
sensitivity at 800 mm. Sensing of the bioluninescent
signals by the module wes further amlified and read
out in form of photon counts.

Field assisted processing of vegetables and spices
(Umesh Hebbar H)

Studies were carried out on gpplication of micronave
M) and radio frequency (RF) waves for direct as vell
as inpadk sterilization of black pepper (Piper nigrum
L.). The exposure of bllack pepper to MWW at 663 W (40
W/g) for 12.5 min wes foud 1o be sufficient to inectivate
the microbial lced 1o the permissible level intermatioally .
MV processing resulted in moisture loss and the same
was compensated by increasing the initial moisture
content of black pepper (26+0.3%) before processing.
The retention of volatile oil, piperine ad resin wes foud
to be 89.1+0.03, 84.0+0.02 and 88.9+0.05%,
respectively in MW treated black pepper. The color of
MV treated bllack pepper appeared darker in color when
compared to untreated black pepper. RF heating wes
inproved by incressing the initial moisture cotent of
black pepper (30%)- In case of RF sterilization, coplete
elimiration of total olifoms, Salmonella ad Shigella
and desired level of sterilization of total aerobic
mesophiles and total yeast and mold (6 log reduction)
were attained when processed for 60 min. During MV
besed inpack sterilization, permissible level of microbial
load reduction wes attained when processed for 10 min.
Nearly 6% loss in piperine was observed when
processed with MW. In case of RF based in-pack
sterilization, desired level of microbial lced reduction wes
attaired by incressing initial noisture cotent t 23%.
The content of wolatile oil, piperine ad resin wes foud
o be marginally higher then that of raw, which could be
attributed t© higher degree of extraction after treatment.
The study indicated that BVR based sterilization can
be employed for simultaneous microbial inactivation and
finish drying of blladk pepper .

Ultrasound assisted ozonator for processing of
liquid foods (Navin K Rastogi)

The ultrasound treatment (120p amplitude, 4.5 pH
coupled with 50°C water bath, 10 minute, 5 s on 5 s off)
gave the 5 log reduction of natural micro-flora of
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sugarcane juice. At the same time, PPO and POD
enzymes were reduced to 19% and 28% of initial activity,
respectively. The fresh sugarcane juice treated with
azore resulited in 3.1 log reduction in 15 min. Sequential
treatment of ultrasoud (0 p at 1 s on 1 s off, 10 min)
ad azore (0.12 g/h for 30 min) resulted in 2.8 - 2.9 log
reduction, whereas, simultaneous treatment showed
syreryistic effect with 3.5 log cell reductios in 20 min.
The combined treatment with ozone and lactic acid
shored 5 log cell reductions in natural micro-flora of
sugarcane juice. Further studies on different
combinations of lactic acid and ozone are under
progress with storage studies and sensory quality
analysis.

Wet cum dry grinder for grinding waxy rice
(Venkatesh Murthy K)

Til pite is tre traditical sweet of Assam and is made
from wexy rice flour ad hes til (Qingelly) ad jaggery as
filling. In gypearace pitha are thin roll with vhite auter
oovering of rice ad black coloured filling of gingelly in
the iImer part. For preparation of pitha, the whole waxy
rice is soeked o full saturation, draired vell to meke
the rice surface-dry, and the soaked rice is pondered in
a deki to get moist rice flaur . This dedi is a traditiosal
hand and foot operated milling and pounding unit. The
moist rice gets pondered because of the pounding action
of the dheki. The moist fllour thus dotained is kept covered
ad a fistful of the poader is spreed on a hot flat griddle
(tava) ad cooked for a minute or so. During cooking,
the rice flour being waxy and moist binds together which
can ke rolled oer as in a roll. Before rolling, gingelly
ponder and jaggery mix is spread at the center. The
sweet is therefore dry and crisp. The dheki being a
traditional device camnot be used In modem concrete
houses. People therefore try to replace dheki with a
grinder . The grinder honever cannot poader moist rice
as lups are formed. IF slightly dried rice is usad, then
the powder is coarse and gives an unappealing look
and coarse texture while eating. The unit shown in
photograph is a small sized equipment that has been
designed to yield noist poader from wexy rice, and is
put to use/demonstration for the urben society in Assam
and for comercial production of the tl pita.

Multispouted bed roaster for roasting of makhana
(Sridnar BS)

Makhana (Euryale ferox), a highly nutritious product
containing protein (14.52%), total fat (0.01%),
phosphorus (2397 mg), iron (236 mg), zinc (66 my)
and no cholesterol. At present, the processing of
makhana is very laborious, cumbersome and

unhygienic. Bgerimental data assimilation, design of
conceptualized Multi-Spouted Bed Roaster (MSBR)
including design drawings needed for processing of
makhana seeds was completed and the fabrication of
the uniit is in progress. Various technologies for producing
different products from makhana such as makhana
flakes,makhana milk powder ,dehulled makhana and
popped makhana were developed. These developed
tedologies can increase the economic prosperity of
makhana growing farmers with various value added

Makhana Flakes
*Roasting Temperature 220°C+ 3°C
*Type : Smacks

Makhana Milk
*Roasting Temperature 200°C £ 5°C
*Type : Health Drink

Dehulled Makhany
*Roasting Temperature 210°C+ 2°C
*Type : Snacks/ As an ingredient

Popped Makhana
*Roasting Temperature 250°C4 5°C
Type : Snacks

Packaging material to prevent spoilage of foods
(Matche RS)

Antimicrobial packaging is a novel development that
incorporates antimicrobial agent into polymer film,
packaging materials or edible films and coatings to
suppress the activities of targeted microorganisms. Films
prepared with curcumin nanoparticle as low as 0.2%
shoned inhibition while films with curcumin shoved no
irhibition, which proves that curcumin nenoparticle filns
shows more antimicrobial property than filns prepared
with curcumin.

RTE packaged foods for disaster relief operations
(Sathish HS)

Extensive literature sunvey has been done on the above
subject. Region specific foods catering to different parts
of the country were identified and also samples were
prepared.

The hurdle process was designed to extend the shelf-
lile of chepati , pulioggare , lemon rice, tomatocurry and
carrot halwa. Hurdles used in this study includes lov
dosage of preservatives (0.08% of sorbic acid and 35
ppm of potassiun metabisulfite) in case of chapati,
pesteurization (P, of 10 min), water activity cottrol ad

REPORT 2014-15



Food products developed and supplied to Anti Naxal Force, Udupi

vacuum packaging 1o get a desired shelf~life of 30 days
under arbient conditions. The processed products were
subjected to microbial and sensory evaluations. Sixty
days of delf-life in e of chapati with sorbic acid with
other hurdles and 15 days in case of lemon rice ad
pulioggare were dbtained, wheress, the shelf-life of
tomato curry and carrot halwva were 90 days under
arbient conditions.

a b c
Edible films from @) Isabgol b) Katiragond & ©) Blend of isabgol
and katiragond
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Edible packaging films of isabgol and katiragond
(Satish HS & Keshava Murthy PS)

Edible blerd filvs of issbgol/katiragod in different ratics
were prepared by simple wet casting method. The static
mechanical properties was studied and tensile tests
shoned that the strength at bresk increased with the
incorporation of 0.5 g katriagond in isabgol/katiragod
blend film, further increase in katiragond concenration
wes found to decrease in tensille strength.

Structurally modified natural compounds
(Akmal Pasha & Manivannan S)

Organophosphate pesticides are commonly used in
agriaulture ad storage 1o control insect pests. However,
many insects have developed resistance to this group
of insecticides. Hence, the following phosphorothicate
derivatives of the naturally occurring compounds 4-
hydroxyacetophenone and acetovanillone were prepared
as an altermative compounds: (1) O -(4-acetylphenyl)
0 ,0 -diethyl phosphorothiocate, (2) O0-(4-acetyl-3-
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methoxyphenyl) 0 ,0 -diethyl phosphorothioate,
® 0 -(@-ecetylperyl) 0 O -dimethyl phosphorothioate
@ O -(4-acetyl-3-methoxyphenyl) O ,0 -dimethyl
phosphorothioate. The effect of compound 1 was
evaluated for aontact toxicity on the adults of R. dominica
at five differatt conoentrations iz, 0.06, 0.10, 0.15, 0.20
and 0.25 mg/cm? over 24, 48 and 72 h of exposure. No
mortality was observed over 24 h. However, 7.7 ad 10.2
mortalities were observed at 0.20 and 0.25 mg/cm?
concertrations; no significant increese in mortality ves
obsernved. After 72 h of eqosure, a linear increese in
mortality response was observed over increasing
concentrations. At 0.05 mg/cm? the dotained mortdity
was 21.3%, when the concentration was increased to
five times the nortality of the tested adults increasad O
two folds i.e., 10 46.3%. Canpounds 2 and 3 were tested
at 0.001, 0.003, 0.006 and 0.012 mg/cm? concerttration
against Tribolium casteneum and Oryzaephilus
surinamensis storedproduct insects. But no mortality
wes obsenved at this concentration.

2-methoxy-4-(prop-2-en-1-yl) phenyl

3-2,2-dichloroethenyl)-2,2-
dimethylcyclopropanecarboxylate (Akmal Pasha)

The compound 2-methoxy-4—-(prop-2-en-1-yDphenyl 3-
(2,2-dichloroethenyl)-2,2-
dimethylcyclopropanecarboxylate was prepared using
eugenol and  3-(2,2-dichloroethenyl)-2, 2-
dimethylcyclopropanecarbonyl chloride and identified by
TLC and *H and **C NMR. Mortality of Tribolium
castaneum wes observed for 72 h. The LC_ and LC
values were found to be 0.0139 mg/cm? 0.0238 mg/cm?,

respectively .

CO0, and N, against stored-products insect pests
(Bhanu Prakash)

Effect of CO, and N, were tested at different
concentrations (15, 30, 45 and 60%) against the major
storage insect pests such as Rhizopertha dominica,
Sitophilus oryzae, Oryzaephillus surinamensis, Triboliun
castaneum.A concentration and time dependent activity
has been observed in case of CO, while N, hes no effect
up to 60% folloving 72 h exposure. Mortality of 100% of
all selected insect pests has been dbsernved for O, &
60% following 72 h exposure during Nvitio assay .

In addition, insecticidal efficacy of sore terpenes such
as Citral, Citrorellol, Limonene, Thymol and also non-
terperes like Methyl salicylate and Eugerol, wes tested
agpinst S. oryzze.  Among all tested terpenes, thynol
and non-terpenes eugenol and methyl salicylate folloving
24 h exposure exhibited 100% toxicity against test insect

pest at 150, 200 and 300 ppm, respectively. CGitral
toxicity ranged between 20-30% at 300 ppm on 72 h
exposure. While, Limonene, and Citronellol had no effect
till 72 h exposure at 300 pom.

Terpenes/terpene mixtures on stored product insect
pests (Manivannan S)

The contact toxicity of terpenes iz , a—pinene, myrcene
ad their mixtures vere tested against the adults of R.
dominica. The bicassay studies involved seven different
test concentrations ranging from 0.001-0.018 mg/cm?
and mortality wes calaulated using Abbott”s formula.
The treatment of adults to o-pinene at 0.015 mg/cm?
concentration over 48 h exposure resulted in 17 %
mortdity, while no mortality wes dosenved in the test
that involved myraene. The syrergiistic effect of o—-pinene
in carbination with myroere (1:1 ratio) vwere tested for
their artact txicity agpinst the adults of R. daminica.
Five different conoentratios Wviz,, 0.001, 0.008, 0.016,
0.024, 0.032 mg/cm? were tested for their contact
toxicity using filter pgoer test method over 24, 48 ad
72 hrs of eqosure. The results revealed that, none of
the tested concentrations induced nortality of the adults
over 24 and 48 h exposure. However ,after 72 h, mortdity
of the adulits wes observed onlly in 0.024 (11.21 %) and
0.032 (13-33 5) mg/cm?.

Ready-to-eat breakfast from selected grains
(Meera MS)

Studies were carried aut to dotain a blend from malted
grains which revealed that the maximum viscosity of
the blend reduced drastically with the incresse in the
qentity of sustitution of firger millet malt with that of
barley and wheat malt. Hence, substitution of finger
millet malt with 25-30% barley or wheat malt was
appropriate to improve the textural and cooking
properties. Sorghum was also enzymatically modified
ad milled to dotain lov-fat flour with inproved protein
digestibility ad flour fuctioelity. Nutraceutical ad
antioxidant properties of maize and quinoa were also
assessed vhich revealed that big flint yellov com shoned
higher carotenoid content whereas, anthocyanin was
higher in popoom. Milling of quinca revealed that ferulic
ad venillic acids vere the principal pherolic acids ad
rutin and quercetin were predominant flavonoids found
in all the fractions of quinca grains whilechlorogenic acid,
diadzein, naringenin, myricetin, luteolin and apigenin
were not uniformly distributed and varied in whole grain,
bran and milled fractios.

A ready-toprepare (RTP) convenient mix for Dhokla, an
ethnic fermented spongy-textured product was prepared
fram bengal gram and cats after suitable pre-processing.
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Fifty perocent suostitution of bengal gram flour with cats
flour produced a good quality, organoleptically
acceptable dhokla rich in protein (177, dietary fibre
G5, fat (6-1%), carbohydrates (64-9%) and B-glucan
(2-04%). This novel nutritious oat based dhokla B
expected to have a good market potential as a breakfast
item.

Ready-to-eat convenience health foods

(Sila Brattacharya)

Two millets (proso ad foxtail) vwere used for the study.

Different treatments vere given to proso and foxtail millet
and their functional, rheological and technological
characterization wes studied to meke them suitable for
making products A process for ready-to-eat extruded
shnack was standardized using proso millet and
characterized the product. The extruded product shoned
a shrelf-life of more than 12 months when packed in 250-
300 gauge PP or HVHDPE pouch with respect to the
loss of crigress.

Proso millet cookies

The effect of hydrocolloids on cookie dough wes studied
for textural daracteristics in relation © their oookie
product quality darecteristics. Gluten free cookie from
proso millet was developed which has good taste and
texture and shrelf-life can be extended up to 6 months
when packaged in 200 gauge BOPP.The particle size
distribution of flour samples wes estimated by using a
laser-based particle size amalyser. An electronic nose
with metal oxide semi-conducting sensors wes used to
assess the flavour draracteristics of the prepared cookie.
Addition of different hydrocolloids significantly dhenged
the fuctioral ad tedyological darecteristics of the
cookie dough and the quality of the cookie also differed
in terms of their texture and other sensory attributes.

Sensory assessment of the samples shows that all
samples are vell accepted in tems of texture and overall
acceptahility .

Proso millet snack extruded at @) 180°

b) 190° C)200°

Migration of bioactive phytoceuticals: A kinetics
study (Sukumar Debnath)

Oil gets absorbed into the food product during frying
thet becore aritical part of our diet. S, It is essential
to explore the presence of health promoting
phytoceuticals in fried foods. The kodubale is ae of
the South Indian traditional sneck food available in India.
It was prepared with chidea flour, spices ad salt by
blending, dough meking, shaping and frying at 120-160°C
for 2-10 min using nutra-coconut oil (\30). Qualities of
kodubale abtained using NOO and control (coconut oil
Q0) were compared. First-order mass transfer kinetics
wes fitted for calaulation of Kinetic parareters. Results
shoned that, mess transfer coefficients of oil (k0), B-
carotene (k,), total polyphenol content (k,,.) and
antiioxidant ectivity (k, ,)of the product varied fran (0.023-
0.034 s?), (0-0027-0.0015 s?), (0.011-0.041 s*) ad
(0.009-0.014 s?), regectively. Activation erergies for
moisture loss and fat uptake was higher in case of (O
fried product and loner for B-carotere, total polyphenol
content, antioxidant activity in NOO fried product.
Hardness of kodubale fried in CO and NCO increased
with increase in frying tenperature and time, but shoned
a slight close breaking strength values. Frying
temperature shoned negative effect on L*, b*, AE ad
positive effect on & values. Zero-order ad first order
rate eguation wes used to model the kinetics of color
change. Zero-order and first order models were desirable
for describing the data of L*, b*, AE and & values,
respectively. HPLC analysis shoned highest retention
of secoisolariresinol than the phenollic acid in NCO. NCO
fried kodubale retained polyunsaturated fatty acids which
were lacking in QO fried product along with lauric acid
and sensorily evaluated. Sensory analysis of the product
shoned that there wes no significant difference cosernved
in fried product obtained using QO and NOO (P<0.05).
Variation in the physico-chemical properties of QO ad
NGO during frying wes not significant (P<0.05).

Heat stable frying oil fron fruit peel
(Sukumar Debnath)

Cooorut oil is very special oil and sesare oil is a potenit
antioxidant. Development of stable functional oil from
fruit peel inwlves bleding of coconut oil with sesare
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ail at a specific ratio. The poregramate peel extrect is
fortified o the bled as phytoceutiical . Different bio-ective
factors viz., polyphenols, tocopherols, anti-radical
activity and p-carotene were estimated using
spectrophotoreter for extract, individual oils, blended
oil ad fuctional oil. Fatty acid, TG corposition ad
functional groups and thermal properties of functional
oil ad its couterparts were analysed using GC, HPLC,
FT-IR and DSC, respectively. The storage stability of
the oil was checked by frying follonwed by physico-
chemical tests. The sensory evaluation of the fried
product was carried out using hedonic scale. Results
indicated that the extract hes different bio-active factors
viz., polypherols (45.8%), tooopherol (6-9%), anti-radical
activity (90.08%), and PB-carotene (7200 mg/100Q).
Individual oill, blended and fuctioal oil were foud to
cortain polyphenols (0.40-2.43%), tocopherol (100.3-
4.5 p), anti-redical activity (61.08-84.4%) ad B-
carotene (70-190 mg/100 ml). FT-IR spectra of individal
oil and fuctional oil shoned typical absorption bends.
The physico-chemical and thermal analysis of functional
oil ad its counterpart corrdoorated the higher stebility
of functional oil. There was no significant (P>0.05)
difference doserved in sensory attributes of snack food
prepared using coconut oill, blended oil and functional
oil. Tre quality parareters of the functioral oil develgoed
were observed simillar to control with added advantage
of having phytoceuticals. Therefore, functional oil can
be used as altermate health oil. Shankarpoli fried in
coconut oil blend (coconut and sesame oil) and
functional oils (addition of 3000 ppm paregranate peel
concentration) wes subjected to sensory profiling. Oils
were subjected to sensory odour profiling to determine
acceptance.

Vacuum frying system and healthy snack products
(Sukumar Debnath)

A vacuum frying system (capacity: 10 kg/batch) has
been designed and developed.The process variables
were optimized to retain charantin and betalain
moleculeand their effect on quality attributes of fried
bitter gourdand red beet chips. Bxerimental design with
frying tenperature  (86-154°C), vacuum pressure(1.3-
9.7kPa) and frying time (3-9 min.) as independent
variables was adopted using response surface
methodology to study the effect of these variables on
product responses  (oill uptake, hardness, ocollor, darantin
and betalains). Multiple regression eguations were
acquired to describe effects of each variable on product
responses.Results predicted that optimum frying
conditions are temperature 101-106°C, vacuum

2.51-3.97 kPa and time 6.0 min required for preparing
bitter gourd chips with oil aontent (Y,) < 29, breaking
force (Y¥,) < 11.84, L* value (Y,) 2> 43.8, a* value
¢ )< 3.0, b*vale (Y)2> 18.32, daraitin content
(Y,)= 0.048 and overall acceptzbility (Y,)= 7.5. Further
results shoned that conventionally fried bitter gourd
chips contain 0.016% charantin and (G1-4%) oil cortent.
In case of traditional fried red beet chips 8% betalain
content reduction and 62% higher oil uptake was
observed when compared with vacuum fried red beet
chips. Further, tte reulits predicted the optinum frying
conditions (temperature 110.59°C, vacuum 30 mbar and
time 4 minutes) that were required for preparing red beet
chips with bresking force 13.55, oolor L* 27.63, a* 17.63,
b* 6.88 ad over acoeptability 7.6.

The eggplant is used in several parts of India as a
traditicel “Hejji ” like product in which batter mede of
besan flour is used for coating of eggplant slices before
frying. The bejji hes higher oil content which is not
advisable for consumption for health conscious
consurers. The effect of vacuum on changes in quality
attributes during production of eggplant chips was
investigated. The eggplant wes washed, sliced (2+0.5
mm) and fried using convertional (180+1°C, 4 min) and
vacuum frying methods. During vacuum frying the
processing variables were ogptimized and their effect on
qality attributes (oil yotake, bresking force, oolor ad
polyphenol content) of fried eggplant chips wes studied.
The eggplant slices were fried in lab scale vacuum fryer
using refined palmolein. Experimental design with
temperature (87-153°C), vacuum pressure (14-97 mbar)
and time (2.67-9.3 min) as independent variables which
produced 20 different corbinations, were studied using
response surface methodology to absenve the effect of
these variables on product responses (oil uptake,
bresking force, color and polyphenol content). Multiple
regression equations were obtained to describe the
effects of each variable on product responses. Results
shoned that in traditional fried red beet chips 8%
betalain content reduction and 62% higher oil uptake
was observed when compared with vacuum fried red beet
chips. Results predicted that optimum frying conditions
to be tenperature 111°C, vacuum 30 mbar and time 4.4
min reguired for preparing eggplant chips with oil uptake
of 28.3%, bresking force 10.3 N, collor L* 44.6, a~ 6.03,
b* 18.6 and polyphenol content 3123 mg/100 g.
Therefore, the vacuum frying may be used as an
altermative method of frying that could be adopted by
the food industries for production of healthy fried snadk
food products.
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Jatropha curcas seed cake for meal feed
(Somashekar D)

The detoxification of Jatropha seed cake wes carried
out by solid state fermentation using fungal cultures,
folloned by an ethyl alcohol treatment. Safety evaluation
of detoxified Jatropha seed cake with fungal cultures
wes carried out in Wistar rats by acute and subchronic
oral txicity studies. In the aoute toxicity study , Jatropha
seed cake was solid state fermented with
Saccharomyces  cerevisiae MTCC-36 and
Cunninghamella echinulata CJS-90 and vere fed to rats
at 206 leel. Rats fed with Jatropha seed cake solid
state fermented with S. cerevisiee wes found to be safe
comnpared to untreatted Jatropha seed cake and Jatropha
seed cake fermented with C. echinulata. In a subacute
study, rets were fed diet containing 0, 10 and 20% of
fermented Jatropha seed cake with S. cerevisiee far a
periad of four weeks. Rats fed with untreated Jatropha
seed cake showed increased levels of serum liver
enzymes, serum glutamic oxaloacetic transaminase,
serum glutamic-pyruvic transaminase, alkaline
phosphatase was observed as an indication of the onset
of liver disesse. Histopatiolagical studies of tre Tier,
kidney and spleen showed abnormal cellular
architecture in rats fed with utreated Jatropha seed
cake. The rats fed with untreated Jatropha seed cake
(control) showed severe clinical and pathological
symptoms. The vrats fed with detoxified
Jatropha seed cake wp t 10% level survived with no
adverse effects. The results suggested that detoxified
Jatropha seed cake could be a potential source of protein
in the animal feedstuffs.

Coffee pulp effluent (Anu Appaiah KA)

Yesst is able to utiliz aoffee pulp carbohydrates under
aerobic and anaerobic condition. To manage these
effluents, 4 isolates were selected fran coffee effluent.
The sellection wes based on theiir abillity to grow in acidic
pH, degrade polyphenols and utillize pectins as a source
of carbon. Furthemore, coffee effluent when stored
releases odor due to the production of axides of sulphur
and nitrogen causing air pollution. Hence, second
screening wes to check the sellected isolates for the
production of esters and aldehydes. Based on these
characters, 4 isolates were selected. These organisnms
were identified as P1 Pichia kudriavzevii (GenBank

accession number-KC841145), P2 Pichia kudriavzevii,
(GenBank accession number - KC841146), P3 Pichia
kudriavzzevii, (GenBank accession number -KC841147)
and P4 Cadida tropicalis, (GenBank accession number
- KC841148). These organisms when tested as a
consortiun under field condition increased the pH from

4.19 to 5.6. Further the QD of the effluent decreased
by 65-77% in 40 days. There was no obnoxious odour
gererated and no scum formettion (initiation of anaerobic
conditions) during the same period. In the control
(without the selected 4 organisms) OD increased by
140% with thick scun formation. Studies with individal
strains with plug flow digester and immobilized systems
have been carried out. The chemical constituents of the
coffee effluent i.e. the presence of macro and micro
nutrients (Mg, K, Ca, Fe, M, Zn, Qu), phosphorous,
total organic carbon, total solids were estimated.
Experiments for reduction in pH and COD using an
aeration system in lab-scale were carried out. Inoculum
preparation for comercialization using Lignite/ Bentonite
preparation and 10% lactose were carried out.
Bench-scale prototype reactor (Sarada R)

Amongst the seventeen indigenous microalgal strains
evaluated with 20% v/v Q0,, te Scenedesmus sp.and
Desmodesmu ssp. exhibited higher 0, foation rates
of up to 0.210 g CO,/g biomass/day with lipid
accumullation of 20-23%. The cultivation of these cultures
in experimental raceway ponds (50 L) with 00, sparging
enhanced the biomass content up to 15%. The cultures
have been further acclimatized and scalled up in outdoor
open raceway ponds at 1000 L. The harvesting of the
biaress using different flocculants indicated the chiitosan
o be the nost effective flocculant. The extraction of
lipid fran algal biomess indicated up t 836 recovery
under optimized conditions. The microalgal strains of
Desmodesmus ., Coelastrum asteroidum and
Scenedesmus p. were also tested with actual flue ges
(diluted) and shoned high tolerance to flue gas alog
with high CO, sequestration potential. The algal
remants post lipid extraction indicated favourable
potential for biogas generation, animal feed and as
adsorbent.

Algae based value-added products
(Sandeep Mudliar, Chauhan VS & Sarada R)

The project dbjective is to assess the life orcle ad
techno-economics of algae-based CO, sequestration and
conversion to value-added products (food, feed, fuel).
Towards this endeavor, tre Life GQcle Assessment (LCA)
model was developed using GaBl Software Platform.
Two case studies involving aultivation of microalgee in
open raceway pond and Tflat panel closed
photobioreactor were developed based on the secondary
cata available in literature. The case studies also involived
integration of domstream processing for dewatering of
algal slurry using multiple drying options. Energy
requirement for various gperations were predicted along
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with enviroment inpect parareters. The initial results
indicated that open racenay pond is energy efficient
then flat parel photo-bioreactor . Also, the dewatering
option using hybrid carbination of systens (Flocculation
folloned by filtration) is more energy efficient than
standalone systems like centrifugation. LCA model
development under nulltiple scenariocs and validation with

primary data is in progress.

Computational Fluid Dynamic (CFD) modeling of
algal photobioreactors (Sarada R, Sandeep Mudliar
& Chauhan VS)

The project aims to predict the hydrodynamics and light
transfer in algal photobioreactors, both open and closed
configuration and experimental validation of the modeling
predictions. The [11Sc tean has developed a
hydrodynamic model simullating the conditions of the
100-1000L capacity open raceway ponds existing at
CSIR-CFTRI. The experiments on 100 L capacity open
raceray pord for aultivation of a unicellular green algal
ilate (Scenedesmus .) are in progress. Inftial results
on cultivation under varying light and temperature
aodrtios indicated the light o be the significant fector
affecting the owerall prodctivity folloving the classical
photosyrthetic efficiency (P-E) aune. Further studies
on integration of the hydrodynamic model with light
transfer model along with eqperimental validation of the
modeling prediction is under progress. The paraneters
for open racenay ponds will involve the aulture depth,
speed and positioning of paddle wheels and incident
ligt intesities.

Scale-up and downstream processing of Morus alba
Q\andini P Setty)

The project aims at identifying the pigments and
important metabolites fron Morus alba ad later scaling
up their production at bench levels in suspension aulture.
Different gemplasm of M.alba was screened for key
metabolites resveratrol, anthocyanin and 1-
deoxynojirimycin. The best variety which shoned the
metabolites wes used for tissue aulture. The callus wes
induced In vitto and the metabolite are being analysed.

Vegetable juices and non-acidic fruit juices
preservation (Math RG)

A prototype was developed for micronave heating system
with a cgeecity of 0 I/h for sterilizatiovpesteurization
of non-acidic vegetable juices ad fruit juices/blends.
Five blends of juices were prepared, processed and
validated through continuous-flow of micronave heating
system (/) at 250 mi/min, using specially designed
helical sprerical gplicator in abical cavity. The effet
of micronave heating and applicator on the rate of
pesteurizatioV sterilizationand the effect of micronave
porer on the quality of juices were studied during the
storage period of 6 months. Specific energy consunption
was 0.142 KW-h/I and energy cost for 1 L of juice
processing was 0.99 INR compared to the conventional
specific energy consumption 0.7 KW-h/1 and cost
approx- 4.9 IR (1 kh = 7.00 INR). Energy saved

during MW heating is approx. 337% and processing
time was reduced by about 3 times compared to
converttional, indicating increase in the production of
processed juice.
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Relationship between zinc status and

complications of diabetes (Srinivasan K)

Studies were conducted iIn streptozotocin-induced
diabetic rats to erify if zinc sypplementation would
areliorate severity of hyperglycemia and associated
abnormalities. Bxperimental diabetes was induced by
a single IP adninistration of streptozotocin (50 my/kg
body weight). Hyperglycemic rats with >2.5 times the
normal fasting blood glucose were considered for dietary
intenertions for 6 weeks with zinc supplerentation (Gx
RDA and 10x RDA). There was a significant reduction
in glucosuria in digbetic animals maintained on a zinc
supplemented diet. Urinary excretion of proteins and
urea wes also significantly lovered as a result of zinc
supplementation.

The campromised antioxidant status in diabetic animals
was assessed for restoration, if any, by zinc
supplementation. Activities of glutathiore reductase and
glutathione-S-transferase in plasma and liver of diabetic
animals vere significantly enhanced as a result of zinc
supplemerttation. Liver lipid peroxides of diabetic animals
were lowered in zinc supple-mentation which was
accompanied by an increase in ascorbic acid
concentration. Among the severity of secondary
complications, nephropathy was also assessed.
Increased kidney weights in diabetic animals were
partially countered by intervention with zinc
supplemented diets. The results suggested that zinc
supplementation hes bereficial effect in diabetes.

Diabetic nephropathy (Srinivasan K)

The main dbjective of the proposal is 0 evaluate the
additive/ syrergistic effect of a aobination of dietary
Tenugreek seeds (as a source of dietary fibre) and onion
on glucose homeostasis and diabetes related metabolic
aonormalities in eerimentally induced disbetic rats.
Diabetes was induced in male Wistar rats (150-160 Q)
by a single IP adninistration of streptozotocin (45 my/
kg body weight). One week after injection of

streptozotocin, blood wes drawn fran retro-orbital pleds,
and bllood glucose level determined. Rats with more than
2.5 times the nomal fasting blood glucose concentrattion

were recruited as hyperglycemic rats. The groups of
these hyperglycemic animals were fed with diets
containing 10% fenugreek seeds, 3% onion powder, ad
their carbinations for 6 wks. During the course of the
experimentation, weekly interval urine wes collected and
metabolites such as urine glucose, protein, urea and
creatinine were estimated. Blood was collected biveekly
by retro orbital plexes. Fasting blood glucose and insullin
level were checked biweekly. At the ed of 6 wks, rats
were sacrificed and blood, kidney, Ina-, heart ad lens
were collected for biochemical analysis.

The decrease in body weight in diabetic animals wes
partially reversed by the dietary intenventions, the
conbination producing higher effect. Fasting blood
glucose and insulin level in digbetic rats were couttered
by dietary interventions, oconbination of dietary spices
shonved a higher effect tren the individals. Activity of
renal and lens polyol patimay enzymes and tryptophan
related fluorescence levels significantly decreased during
diabetic condition, which was countered by dietary
inenetions. AGES related fluorescence in kidney and
lens were increased upon diabetes, and was countered
by dietary spices. Diminished activities of antioxidant
enzymes in heart and lens in diabetic animals were
countered by dietary fenugreek, onion or their
combination. Compromise in plasma vitamin C and
glutathiore wes also restored by all the three dietary
interventions which were associated with a decrease in
lipid peroxides. In gereral, the bereficial influence of
dietary fenugreek and onion were higher than when given
together compared to their individual treatment,
sometimes anounting to an additive effect.

Influence of supplemental levels of iron and
calciun (Kalpama Platel)

Experimental rats were rendered zinc deficient by
maintaining then on a zinc-deficient diet for a periad of
five vweeks. The zinc-deficient rats then received repletion
diets aontaining normal leels of zinc (cottrol), and with
added supplemental levels of iron ad calcium, for ten
days. Zinc status of these animals was analyzed by
estimating the zinc concentration in serum, organs,
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bones and the activities of zinc-cortaining enzymes in
ciraulation ad liver .Zinc concentration in serum, organs
and bone of zinc deficient rats maintained on diet
containing normal levels of zinc wes loner then that of
the nomal (zinc-sufficient) rats, the extent of reduction
ranging fran 21 to 38%; this reduction wes significatly
higher In rats fed diets containing syplemental leels
of iron and calcium ranging from 28 to 73%. This
significant reduction wes also eviderit in the activities of
zinc-cotaining enzymes in ciraulation and liver ranging
fran 26 to 64%. The activities of these enzymes iIn serum
ad liver of zinc-deficient control rats wes onlly marginally
loner then that of the nomal rats (< 206). This clearly
indicates that suyplerental levels of iron ad calcium
interfered with recovery of zinc status in zinc-deficient
rats.

Maternal diabetes on foetal brain
glycosaminoglycans (Salimath PV & Nandini CD)

Influence of maternal diabetes on brain
glycosaminoglycans (GAGs) was studied. GAGs are
important components present in all cells and
extracellular matrix which play a plethora of functions.
Vetermal diabetes resulted in resorption of foetus which
wes significantly circunvented by feeding flavonoids,
quercetin ad naringenin in the diet. Characterization of
foetal brain GAGs revealed that there is a significait
overexpression of heparan sulfate (HS) class of
molecules. HS proteoglycans in brain have been
determined to be the modullators of feeding behaviour .k
needs to be determined whether this molecule is
epressed when the foetus matures into adulthood.
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Effect of diabetes and mulberry feeding on PPAR& in kidney
Con-Control, MA-mulberry fed diabetic, PFD- Pioglitazone-fed
diabetic, SFD- Diabetic

Peroxisore Proliferator Activated Receptor y (PPARYy)
is ae of the key transcription factors which is involved
in kidney development. During diabetic nephropathy , tre
expression of PPARy is increesed which is attenuated
by feeding mulberry leaves. Interestingly,
phosphorylated PPARy expression increases by feeding
mulberry. Phosphorylation of PPARy is knowmn to
decrease Its trasoription ectivity . Thus mulberry might
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GAGs from brain of embryonic 19 day rats were isolated and
species characterised by cellulose acetate membrane
electrophoresis after digestion with chondroitinese ABC. SFC-
Con, SFD-Diabetic, NFD-Naringenin-fed diabetic, QFD - Quercetin-
fed disbetic

Green gram root peroxidase and flavonoids
(Prasada Rao UJS)

Peroxidase from the germinating root was partially
purified ad daracterized. As peroxidase has oxidised
most of the phenolic compounds, it may be classified
under class 11l peroxidase. Compared to horseradish
peroxidase, it has wide range pH and higher tenmperature
dahillity. Flavonoid content wes higher in husk (G1 my/
g husk) folloned by plunule, aleurone and germ rich
fraction, wheress, dhal had the least (0.6 my/g). Most
of the vitexin and isovitexin were concentrated in the
husk follloned by plumule fraction. Isovitexin content wes
more conpared to vitexin in all the tissues. Badates of
seeds soaked in warm water (40°C) had 2-fold higher
amount of flavonoids compared to that of room
temperature.

Xylo-oligosaccharides (X0S) Qwralikrishna G)

Xylo-oligosaccharides (X0S) were obtained from water
un-extractable polysaccharides of finger millet by
xylanase treatment. Sugar composition of XOS revealed
the presence of arebinose ad xylose in a relative ratio
of 1:2.4. Cimemic acid derivatives such as ferulic acid
and coumaric acids were found to be major bound
phenolic acids in X0S. Finger millet XCS were separated
into neutral <70%, eluted with vater, fracdon 1) as
well as  bound phenolic containing X0S (~20-25%,
eluted with metharol, vater(1.1), fraction 2) on Arberlite
XAD-2 adsorption chromatography. Fraction 2 was

further purified on Sephadex LH-20 into three pesks i.e.,
two minor and one major peak. Major peak was
structurally daracterized by *H NMR and signals were
obsened in the range of 3.0-5.0 ppm which are typical
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of X0S. Signals at 5.3 ppn (H-1) indicated the presence
d a-arabinose furanosyl moiety. Sigals fallirg in te
range of (@) 6-8 g (H-1 to H5 of ferulic acid), () 3.86
O-methyl group present in the ferulic acid) ad (C©) 2.10
O-acetyl groyps susstituted o xylose) were typical of
Teruwolylated/acetylated X0S. FT-IR absorbance observed
at 3600-3200 cm?® (stretching of the hydroxyl groups
both X0S as well as phenolic hydroxyl groups), 1731cm
1 (ester group of ferulic acid), 1596an? (phenyl ring group)
and 1253 cm?* (conjugated double bonds of ferullic acid)
substantiated *H NVR studies. However, the major pesk
were resolved into two peaks on LC-ESI-MS-TOF
indicating the 7wz values as 728 (feruloylated arabino
xylotetraose) and 567 (O-acetylated feruloyl arabino
xylaobicse).

Age related macular degeneration (Baskaran V)

Influence of lutein on sodiun selenite induced catarect:
Neonatal Wistar rat pups (n=24) were divided into 4
groups of 6 each. Pups in group 1 sernved as conool
animals with no injections. Pupss in growp 2, 3 ad 4
were received a single subcutaneous injection of 0-9%
saline alore (saline control), sodium selenite (UWkg
body weight) of 25 and 30 on postnatal day 11 The
lenses were examined for the induction of nuclear
cataract on day 21. Pictures were taken with a hand
held carera to ascertain the status of cataract. All pups
in selenite treated groups exhibited nuclear cataract with
30 pwWkg body welght being the highest dose. Work is
in progress with respect ©© the effect of lutein on les
proteins and other antioxidant defence molecules and
enzymes. Cataract formation in mice upon sodium
selenite is shomn below.

25uM sodiwm s

Control

30pM sodium selenite
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Cataract formation in eves of mice on sodinm selenite mjection

Retinal angiojprotective effect of lutein in streptozotocin-
induced diabetic rats: Lutein down regulated the
ejpression of retinal angiogenic factors at genanic level
and decreased blood and urine glucose levels in diabetic
rodent model. Streptozotocin injection was given
intraperitoneally (35 my/kg body weight) to male Wistar
rats and diabetes was confirmed by fasting blood glucose
(FBG), greater than 250 mg/dL. FBG after induction was
323.6+15.9 my/dL in diabetic group, wheress, in control
Q\O) it ves 112.4+4.0 my/dL. Urine glucose elevated in
diabetic group (9.41+1.7 g/24 h) than the NC group

(0.12+0.0 g/24 h). Diabetic animals were grouped into
lutein supplemented (LSD) and diabetic control (OC)
groups. Lutein (200 p of 20 p dispersed in liposomes)
was gavaged to LSD group for 8 wks, whereas, NC and
DC group received vehicle alone (200 p of liposones).
After 8 wks of gavages, FBG was found to be 375.8+19.7
mg/dL in DC group, whereas, in NC group it was 91+3.3
mg/dL. In LSD group, FBG was found to be 260.3+40.0
my/dL. In addition, there wes significant decresse in
urine glucose in LSD group (5.2+2.1 g/24 h) compared
to DC group (12.3+1.2 g/24 h). VEGF is a master
regulator of retinal angiogenesis. Real time PCR analysis
for VEGF, VEGFR2, neurolipin 1, VEGF promotor
binding protein like XBP1 and junctional proteins N-
cadherin were done in retina. Relative fold in gene
expression normalized with beta-actin and GAPDH were
calaulated using 2724 method.
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Effect of lutein on relative fold change of angiogenic
factors and VEGF gene binding protein

Garden cress (Lepidium sativum L.) seed oil as
dietary supplement (Akhilender Naidu K)

Influence of dietary supplementation of n-3 PUFA in
matermal and neonatal diets on experimentally induced
ulcerative oolitis in the youg adult rats wes evaluated.
Female Wistar rats were fed isocaloric diets
supplemented with n-6 PUFA rich sunflorer oil ad
varying doses of  a-linolenic acid (ALA) rich Garden cress
oil (@) for eight vwks prior to nating, during gestation
and lactation periods. The pups from postnatal day were
fed diet similar © their nothers.Colitis wes induced on
postnatal day (3Bt day) in youg rats by adninistering
2% dextran sulphate sodium (OSS) in drinking water for
10 days. Colitis was assessed based on the clinical
and inflanmatory markers in the ocolon.

In GCO (7.5%) diet fed young rats, a significant
arelioration in the survival rate, loss of body weidht,
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shortening of the colon and clinical symptons were
obosenved in colitis induced rats. This wes associated
with a remarkable improvement in the colonic
architecture, significant inhibition in oolonic
myeloperoxidase (MPO) activity.

The production of inflanamatory markers such as nitric
oxide (\NO), prostaglandin E, (PGE)), TNva ad IL-6.
COX-2 and iINOS were remarkably suppressed in GCO
fed group.

These results suggest that n-3 PUFA supplementation
in matermal and neonatal diet could attenuate
inflamation in pediatric oolitis.
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Colon length

@ Tre legth of the oolas of rats of differatt diet groyps. The
colons from the DSS treated young rats of G7.5 and G10 groups
were protected from the DSS induced damage. () Data represent
mean + D (8 rats per grouyp). **Different fran SFO group, P <
0-01. ns: not significant from SFO growp.

Marine carotenoids in modulating age related
macular degeneration (Baskaran V)

The dbjective of the study wes to find out the conparative
antioxidant effect of astaxanthin and fucoxanthin against
lutein in lutein deficient rat model. Groups of lutein
deficient rats were gaveged orally (200 iWday) for 14
days with B-carotere, lutein, astaxanthin or fucoxanthin.
Group received groundnut oil with no carotenoids served
as control. Lipid peroxidation wes suppressed (p<0.05)
in plasma ad liver on feeding pB-carotene (15 and 39%),

astaxanthin (24 and 50%), fucoxanthin (35 and 30%)
and lutein (10 and 37%) compared to anrol. Similarly,
D ectivity in plasma ad liver were decreased in -
carotene (8 and 23%), astaxanthin (65 and 54%),
fucoxanthin (31 and 50%) or lutein (12 and 29%) fed
groups corpared to control. Whereas, catalase activity
in plasma ad liver increesed in B-carotene (G and 30%),
astaxanthin (63 and 68%), fucoxanthin (36 and 70%) or
lutein (19 and 63%) fed groups compared to control.
Glutathione reductase activity in plasta ad liver wes
elevated on feeding B-carotere (23 and 63%), astaxarthin
(32 and 130%), fucoxanthin (48 and 106%) or lutein (36
and 54%) compared to control . Fatty acid profille shoned
significant decrease in saturated fatty acids (15 to 21%)
ad an increase In unsaturated fatty acids (30 t 42%)
when compared to control group. These results indicate
astaxanthin and fucoxanthin as much as potent
antiaxidant then lutein.

Role of glycosaminoglycans in macrophages
(Nandini CD)

The emphasis of this project was to delineate the
changes iIn structure-function relationship of macrophage
glycosamino-glycans. Groups of rats which were made
either hypercholesterolemic (SFH) or diabetic with
respective age-matched controls were used to isolate
peritoneal macrophages. They were isolated from various
groys after its adhesion at 37°C for 2 h at % (O,
level. When comparison was made with respect to
binding of macrophages to extracellular matrix
components, it was observed that activated
macrophages from diabetic animals showed increased
cytoadhesion compared to that of macrophages from
hyper-cholesterolemic rats, especially with respect to
type IV collagen and laminin.

Structural and functional
(Ravi Kumar)

Characterization of proteins involved in bacterial
chromosomal segregation was attempted. As the
mechanism of bacterial cell division appears to be
substatially different from that of eukaryotes, these
proteins were investigated as potential drug targets.
Structural and functional characterization of these
proteins would provide the platform for Imatro screening
of food molecules that can inhibit the process of
chromosomal segregation in pathogenic bacteria.
Cloning of relevant genes as parA,parB,scpA ad scpB
genes from M. smegmatis in E @li eqression vectors
wes inftated.

characterization studies
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Aroma compounds in basmati varieties

(Rachika Reddy K)

About 50 basmati paddy samples (2014 crop),
conprising of traditional as well as crosses (HBC-19,
Pusa basmati ad Pusa 1121), from various mandis
belonging to different states and a few breeder sanples
from IARI vere collected. Paddy was shelled and milled
(B9% DM) with standard laboratory equipment. Head
rice wes separated fram brokens and stored in cold (5°C)
for further eqperimentation. Rice wlatiles were extracted
and separated using Head Space Solid Phase Micro-
Extraction (HS-SPVE). Three varieties from 2013 crop
were used for standardization of the method. The quantity
of saple, rice water ratio, type of fibre, adsorption tine
wes examined and conditions for testing were finalized.
The chromatograms were obtained with a reasonable
repeatability with respect to retention times of major
components.

Propensity of monocrotophos (MCP) (Rajini PS)

The main dbjective of the study wes to understand the
impact of monocrotophos, an organophosphorous
insecticide on glucose hameostasis ad lipid profile in
rats after single and nultiple doses. Rats treated with
single doses of MCP (0.9 and 1.8 my/kg b.w) exhibited
transient hyperglycemia which was nearly 100% over
control. Increase in blood glucose in single dose wes
associated with hypercorticosteronemia with
concomitant increase in both gluconeogenesis and
glycogenolysis enzyme activities. However, rets treated
chronically with MCP showed blunting hyperglycemic
responses during earlier phase (15 d) and which peaked
again in later phase (45 and 90 d) with concomitant
increase in plasma insulin ad corticosterore levels.
Plasma insulin levels decreased after 15 d, wheress, it
increased as exposure continued (30 d onwards).
Plasma corticosterone level remained high throughout
eperimental regime while triglyceride levels decreased
during earlier phase (15-30 d). Hypertriglycerdemia wes
evident after 45d. Interestirgly, HDL—c levels decreased
after 45 d, wheress, total dolesterol level remained sare
throughout exposure period. Plasma adiponectin level
wes significantly increesed after 15 d, wheress, it started
decreasing as the duration of exposure to MCP
increased. Plasma leptin levels were decreased,
whereas, no alteration in plasma TNFalpha levels wes
observed. Plasma IGF1 levels decreased after 15 d and
started increasing as exposure to MCP was continued.

Mechanisms involved in B-cell adaptation

Gajini PS)

Previous study demonstrated that rats when exposed
to multiple doses of monocrotophos, (MCP) developed
insulin resistance along with hypercorticosteronemia.
However, tree rats failed t deelp classical type2-
diabetes when treatment was further prolonged. \Whether
parcreatic beta cells will adgpt t insulin resistance
induced by MCP was studied. Male rats were
adninistered with sublethal doses of MCP for 180 days.
After the treatment period, plasma was collected and
used for biochemical measurements. Islets were isolated
from pancreas and were used for studying insulin
secretion In response to various concentrations of
glucose and also assessing biochemical parameters
involhved in GSIS. The insulin and GLUT-2 positive cells
in islets were quantified by Inmunostaining. MCP treated
rats depicted hyperglycemia, dyslipidemia along with
significantly elevated plasma insullin, 1G-L, free fatty acid
and corticosterone levels. Both pancreatic and islet
insulin content wes elevated. Interestingly , =ets isolated
from MCP treated rats shoned significantly increased
GSIS elevated pyruvate and malate content.
Glucokinase, pyruvate carboxylase and shuttles
activities were incressed in the islets which wes also
assoclated with increese in ATP antent. There was a
marked increase in insulin positive cells in pancreata of
MCP treated rats. Long-term exposure to MCP results
in increese in IGL, which plays a mgjor role in beta
cell survival and multiplication. Islet biochemical
parareters vere significantly arplified in MCP treated
rats in order to pronote GSIS. The data suggests that
increase in IGFL and pyruvate carboxyllase activity might
be the mpjor factors invohved in beta cell adgptation
ireulin resistance induced by MCP.

Ensuring food Security (Akmal Pasha &
Manivannan S)

Phasphiine resistance bioassay: Adult insectsofdif ferant
strains ad species oollected (parent gereration) were
tested for resistance using Discriminating Dosage (OD)
assays. Mortality wes assessed 7 days from the end of
the exposure period. This post-treatment holding period
will allov time for endpoint nortalities t© be reached.
The criterion of response was death. If death was
recorded in the controls, the percentage responding to
all test lewels were corrected using Adbott” s formulla
(&djusted % nortality = % alive in cotrol - % alive in
treatment x 100% alive in comtrol). A lower dosage

diagnoses resistant or susoeptible insects, and a higher

2014-15



dosage diagnoses level of resistance: either weak
resistance or strong resistance. The bio-assay wes
aopleted in all the strains of T. estaneun, Sitophilus
oryzae and Rhizopertha dominica collected fran different
food storage depots All the insect populatios tested
for phosphine resistance confirmed the higher resistance

to phosphine. The highest fregquency of survivors in T.

castaneum was found in the strain TC-29 with
96.59+1.13% followed by TC-32 with 90.01+3.68%
resistance in high discriminatory concentration. In the
case of R. dominica, RD-01(86.67+0.00)and RD-12
(61.98+3.77) strains recorded maximum % resistant at
high discrimiretory test. In S. oryzee, the strain SO0-8
(85.3915.28) and S0-16 (84.00+6.135) recorded the
maximum % resistance.The characterization of
resistance hes been carried out in two strains in each
of the insect species by sbjecting then to a range of
concentrations and arriving at an LC_, concentration.
The dead and survivors (selected strains) of the
discriminatory dose tests were preserved in 70% alcohol
ad molecular amalysis is being carried.

Fumigation protoools for extinction of resistant test inssct
population: Three different protocols viz., current,
improved and extended were evalluated for their efficacies
against rice stacks with phosphine resistant insects
populations as test saples. Prior to fumigation, grain
moisture was recorded and temperature/humidity data
loggers were placed in between the bag stacks. Natural
infestation of the individual beg stads were recorded
by peripheral sampling. Stck probe traps were placed
each in top, bottom and middle portions and two

replicates of highly phosphire resistait strairs of T.

castaneum ad R. dominica on each on front-top, Sides-
centre and back-top portions of the stack were placed
near to the monitoring lines. Phosphine concentration
wes recorded at daily intenval throughout the exposure
period using Porta Sens 11 monitor. The phosphine gas
concentration was always peak in the improved protocol
conpared 1o the other treatments. Periodic observations
on the re/cross infestation data wes recorded in the three
beg stadks which underwent different treatment protocols
for 8 wks. The extended protocol proved effective in
controlling the cross infestation-re- infestation pest
problems in the stacks which underwent fumigation.

Ecologically safe phytochemicals (Guruprasad BR
& Akmal Pasha)

A novel phosphorothioate  derivative  of
hydroxybenzaldehyde were synthesized and screened
for their txicity to the stored prodlct insects Rhizopertha
dominica ad Tribolium castaneum in comparison with
the standard methyl parathion. Results indicate that
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0,0-dimethyl phosphorothiocates were more toxic than
the diethyl derivatives and the toxicity waes comparable
with methyl parathion.To confirm whether the above
pesticides are ecolagically safe, soil degradation studies
were conducted on ethyl derivatives. It wes foud that
the derivatives degraded conpletely in 15 days as studied
by GC using flare photometric detector .

Pulse beetle attention wes given t find the possible
use of corporents of essential oills such as eugenol/
cittorellol as pramising agents for the comrol of C.
maculatus in domestic small storage conditions. A
ootton ngkiin t2blet fortified with eugerol/ citrorel ol ves
designed as a source of vapour to control the above
insect. The efficacy of eugenol/ citrorellol vepour wes
evaluated at different dosages in the range of 100 to 600
mL treatment. Reduction in oviposition, adult emergence
and increase in mortality were observed up to two
months period during storage condition. The effect of
treatments on germination was studied at the above
dosages. Flavour and consumer acceptability was
studied through Quantitative Descriptive Analysis (QDA)
in the sensory amalysis. Both the vepours of eugenol
ad citrarellol were foud t© be effective in cotrolling
the above insect.

Bioprospection studies (Bhanu Prakash)

The essential oils (B0s) of Piper betle, Rosmarinus
officinalis, Gaultheria procurbens, Bosiellia carterii
were tested for their insecticidal potential against
Rhizopertha dominica, Sitophilous oryzae, Oryzophilus
surinamensis and Callosobruchus gp. Test EOs were
characterized by GCMS to explore their chemical profile.
Thereafta,R. officireles ad G. procumbens with known
demical profile were tested for their detailed fumigant
toadty, anti  feedant potential t recomend them as
a biorational altermative of synthetic funigants. Further,
their effects on in vivo biochemical efficacy (AChE
enzyme and antioxidant defense system) of test insect
pest were studied. In addition, mycoflora amalysis of
food grain such as Eleusine coracana (fai), Macrotyloma
uniflorun (horse gram), Sorghum sp. (Jonar/ dolam)
wes studied.

New azurin peptides as cell proliferation
irhibitors (Manonmani HK)

The effect of azurin derived hexa peptides on in vitio
proliferation of human cancer cell lines (huren colon
carcinoma, HCT 116) wes tested. The anti—proliferative
activities vere evaluated using the MIT cell growth assay
and apoptosis was confirmed by microscopic and FACS
analysis. Entry of peptide across the plasma membrane
was assessed by means of confocal microscopy using
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alexa flour 483-labelled peptide. Hexa peptide exerted
significant dose- and time-related apoptotic effects.
There was no elevation of P53 levels in treated cells.
The penetration of peptide 4 into HCT116 was blocked
by nocodazole (20%), monensin (72%), tunicamycin
(@), sodium azide (71%) and by CPZ (95%)- Nystatin
and filipin inhibitors of caveolae-mediated endocytosis
copletely blocked the entry of peptide 4.Similar work
is uderway using EAC cell lines.

Analysis of contaminants in food and
environmental samples (Manonmani HK)

Heptachlor hapten was prepared by reaction with tert-
butyl hypochlorite. This wes conjugated to four carrier
proteins bovine serum albumin (BSA), ovalbumin (OVA),
alkaline phosphatase (ALP) and horseradish peroxidase
(HRP). Chicken IgY antibodies raised against endosulfan
haptens were used for the detection of endosulfan. The
corpetitive assay formatted was specific to endosulfan
with a limit of detection of 1ng. The goplication ad
efficiency of the assay wes tested for the detection of
residues in different food sarples. With an efficient
extraction method, the recoveries ranged from 48-100%
in spiked food matrices. The precision of the assay wes
satisfactory . Validation of the tednique wes dore with
spiked food samples using gas chromatography (GC).

Colorimetric (CO) and chemiluminescence (CL)
enzyme-linked immunosorbent assay (ELISA)
tedniques for the detection of endosulfan isoners in a
food matrix were compared. CL ELISA assay was found
to be more sensitive than Q0 assay.The mean recovery
was 81.2-95.6% for o- ad B-endosulfan-spiked food
samples with 2.84.6% relative standard deviation. The
detection of the endosulfan isamers wes lirear in the
range 100 pgMli-5 foMl, with a limit of detection at
100 pg/ml and 5 fg/mL for the CL ELISA method and
100 p/mL and 1 ng/mL for the CO ELISA method,

respectively .

Cadmium sulphide (CdS) quantum dots were
synthesized, purified and attached to anti-endosulphan
IgYy antibodies for the detection of endosullphan. The
recovery of endosulphan in water samples ranged from
84.9% to 96.2% and that in vegetables ranged from
72.5% to 125.7% using QDs attached to anti-
endosullphan 1gY antibodies.

Generation of recorbinant antibody (sckFv) fragrents:
First-strand cDNA derived from the spleen and bone
marrow of the Inmunized chickens was used to amplify
the VH and WL genes for the constructiion of corbinatorial
scFv antibody fragments.Two scFv libraries were

produced, one with a short linker sequence for diabody
formation and one with a long linker to favor monoreric
scFv.A primary PCR which amplifies VH and VL gene
segrents was done separately followed by a secondary
overlap PCR which randomly combines VH and VL via
a comon linker sequence to form a full length scRv

fragrent.
Agaric acid in mushroom (Ashok Kumar Maurya)

Full in-house validation of a complete method intended
for routine measurements was performed. The calibration
aunes vere created at six levels ad good correlation
aefficients ( = 0.996) wes adotained. The trueness of
method was assessed by recovery studies using blank
matrices spiked at three concentrations (20 pg/g, 40
Hg/g and 100 pg/g, r=6). The concentrations, recovery
and relative standard deviation (RD) were 80-105% and
< 15. The within-day and between-day precision values
were determined for each matrix at 40 pg/g and
expressed as RD over 3 days with individual ly prepared
samples (6). Inter and intra assay values ranged from
80-110% and %RSD was < 10, which are within
acceptable range. Ten samples were collected from
different locations of Mysore and analyzed. Though
agaric acid residues were determined in mushroom, it
did not exceed the maximum residue limit (100 ppm)
under FSSAl standards. The performance parareters
indicated that agaric acid in mushroom conplies with
caurrent regulatory requirenents.

Salmonella detection in food samples
(Rajashekhar Ballari, Mohan Kumari, Prema
Vishmanath & Asha Martin)

A qualitative PR method was developed for the detection
d Salmonella bacterium based target gene namely
finbrial sib init type 1 (Fimd) with a PR product size
of 120 bp. Specificity of the method was assessed using
10 different Salmonella reference stains ad 0 different
non Salmonella organists. Results indicated that the
developed method is highly specific to Salmonella and
suitable for routire amalysis of food saples.

Gluten free products (Rajashekhar Ballari &
Asha Martin)

There is a need to develop cost effective, rapid ad
reliable method to authenticate gluten free foods. A 300
bp target sequence of glutenin gene (U36029) was cloned
into pJET cloning vector and positive clone confirmed
by PCR. SYBR green real time PCR method was
developed using the above plasmid as a calibrant to
detect the presence of wheat in foods. The specificity of
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the primer pair waes evaluated by RT-PCR using genomic
DNA extracted from different plant species. Other than
wheat, amplification was not observed with any of the
species tested. All tre three varieties of wheat viz.
Triticum aestivum, Triticun durun and Triticun coccun
tested positive for glutenin indicating that the RT-PCR
assay wes specific for wheat. Sensitivity of the method
was assessed using plasmid DNA serial dilutions and
the RT-PCR assay could detect 10 copies of target DNA.
Applicability of the method wes further assessed by
analysing comercial food samples containing wheat
ingredient. The assay wes able 1o reliably detect trace
amuts of wheat indicating its suitability for use in
processed food samples, which contain very low copies
of target DNA. This method willl thus aid in labelling ad
regulation of “gluten free” food products.

Validation of endogenous reference gene for
Brassica oleraceae (Rajashekhar Ballari & Asha Martin)

Identification of the endogenous reference gere is a
prerequisite for developing quantitative DNA based GVO
detection methods. Arplification of a segrent of a gene
that encodes ACCO (aminocyclopropanecarboxylate
oxidase) and HVG-1/Y (high-mobi ity group protein) gene
was optimized for use as the endogenous reference gene
for the detection of Bt cauliflorer by qentitative real
time PCR. Specificity of the primers designed were
assessed using genomic DNA isolated from rice, onion,
cabbage, tomato, maize, soya, capsicun, tumip, bengal
gram, mustard and caulifloner samples. Results showed
126 bp HMG-1/Y gene and121 bp ACCO gene fragments
oould be aplified only in Brassica species i.e. cabbage,
mustard, tumip ad cauliflorer. Both PCR methods will
be valueble tools for the quantitative detection of the
unapproved GMO Bt caulifloner in food samples.

Duplex PCR assay for the detection of insect
resistant Btcauliflonver event CFE-4
(Rajashekhar Ballari & Asha Martin)

Bt caulifloner event CHE—4 containing cry 1Ac gene
hes udergore cofined field trial in India but as of date
has not been gpproved for comercial cultivation in India.
Hence, there is a need to monitor these unapproved
GM crops from entering into food supply chain which
necessitates the development of detection and
quantification methods. A duplex qualitative PCR
targeting 126 bp fragment of 35S-crylAc construct
specific gerein conjunction with the 408 bp fragment of
tte Brassica oleraceae specific HVG-1/Y endogenous
reference gene was optimised for the unambiguous
idntfication of et Bt cauliflover CFE4. This assay
relisbly differentiates Bt caulifloner everit CFE4 firam

MON 863 maize, MON 810 maize, Bt 11 maize,Bt 176
maize, Bt ootton ad Bt bl

Duplex PCR for the detection of Bt —Cauliflower. Lane
L,100bp DNA ladder; Lane 1, Premise Control; Lane 2-8, MON 863

Maize, MON 810 Maize, Bt-11 Maize,Bt-176 Maize, Bt -Cottm, Bt
-Brinjal ad Bt -Caulifloner, respectively.

Effect of treatment on moringa leaf on antinutrient
content (Sila Battacharya)

Development and characterization of a moringa leaf
besed snack is the overall dbjective of the investigation.
Problems related to the utilization of noringa flour are
undesirable pungent flavour, dark green colour and bitter
after taste which lasts log in the mouth. Pretreatment
wes provided to moringa leaf to ramove the pungent flavour
and bitter after taste. Fresh and pretreated moringa
leaves were dried to prepare flar . AFter treatment the
phenolic and flavonoid comtents reduced drastically in
the processed leaf flour as vell as in the snack for which
the bitter and pungent off-flavour and aftertaste wes
markedly reduced. After trestment the pherolic, flavonoid
and glucosinolate contents were reduced. In untreated
moringa the polyphenolic content was found to be high
as conpared to the treated. Flavonoids were present in
the high concentrations in the uttreated leaf flour but
found reduced in the treated moringa and the product.

Natural therapeutic solid state fermented food
Gattur AP)

SSF of kodo millet using Penicilliun roqueforti
(Nilamadana) , showed an inhibition of 1/ against
pacreatic lipase and 55% towards ACGE formation and
exhibited a 5% incresse in fat cotent, with both soluble
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and reducing sugars present in higher amounts as
compared to tte corol. A drastic reduction in Na with
increased levels in K and Ca was observed with an
increase in overall flavonoid content. SSF of horse gram
using P. camemberti (Kaulath) shoned an inhibition of
3% to against pancreatic lipase and 10% tonards alpha
gluccsidase. A 60% incresse in total fat contet ad a
reduction in Na with increased levels in K and Ca wes
also dosenved in Kaulath with an increese in free radical
scaverging activity . Nilamadana and Kaulath, yppto 1g
per kg body weight did not exhibit any nortality or any
toxic resction in eqerimental rats in a single dose 14
day study. While the haematological and clinical
parareters were within safe limits between the groups
supported by the histopathology of liver ad kidney, trere
wes a 13% reduction in dolesterol in Nilamadana as
compared to the control. In a separate study, P.
camemberti fermented on millets and legumes
decregsed anti—nutritional factors tamins, phytic acid,
alkaloids and trypsin irhibitor .
Foodborne microbes and their toxins
Teed (Venkateswaran G)

in food and

Preliminary screening for potent aflatoxin B, (AFB))
detoxifying bacteria was done using coumarin as the
single carbon and energy source. Fifty-six bacterial
strains were isolated fron 45 samples collected from
dif ferent sources. All these strains showed AFB,
detoxification ability while groving in nutrient broth
amended with AFB and residial AFB, was quantified
using HPTLC and HPLC. Among the fiftysix isolates,
seven shoned reduction in AFB_ in the liquid media by
over 79%. “Fd1° was the most potent strain and reduced
AFB,by 98% after incubation in the liquid mediun at
37°C for 72 h. Furtrer, “Fdl® wes identified as Becillus
licheniformis by using conventional and molecular
identification methods. In addition, culture sypematant
o Becillus licreniformis was more effective in AFB,
detoxification than viable cells and cell extracts.
Furthermore, SDS plus proteinase K- treatment of
aulture supematant resulted in complete exclusion of
te AFB, cetodafication ebility. Hence, these preliminary
data trigoer the need for further vork in order o identify
the specific conpounds and to elucidate the mechanism
of detoxafication.

Study wes initiated to inestigate the dheno- preventive
action of dietary compounds against AFB, genotoxicity.
AFB, degradation was observed as decrease in
Fluoresces at 365 fm (W) on TLC plates and HPLC.
Among the 55 vegetables and spices screered for AFB,

degradation inwvito, only the aqueous extract of mint
shoned significantly higher degradation over the control .
Furthermore, to evaluate the protective capecity of dietary
compounds against AFB, induced cytotoxicity by
induction of prese 11 liver eynes, Nvitlo assays were
conducted. AFB, treatment decreased cell viability wp
to 40% of untreated control values, whereas, ginger
extract suppressed this decrease in a dose dependent
manner, when HepG2 cells were pre-treated with ginger
extrects. Similarly, ginger extracts treated cells shoned
less ROS production compared to untreated controls.
But, the specific bioactive molecules and the
mechanism of degradation and inhibition
wasstudied.Thus, more investigation is needed to
elucidate the mechanism and to identify the specific
moleculles in force. Saccharomyces cerevisiae s known
1o bind to these aflatoxins and hellp In decontamination.
Yeasts other then Saccharomyces are predoninant in
most of the fermented foods. However, their binding
capecities o these toxins are not knomn. On screening,
3 promising isolates having high binding affinity to
aflatoxin were obtained. The bound toxins were
characterised through LC-MS which indicated the
formation of sodium adducts Among the isolated strains
Candida tropicalis wes foud to be efficiett in aflatoxin
binding. The isolates were identified based on
biochemical and molecular techniques. These organisms
are comon residents of most of the fermented foods,
which pave a new way for the decontamination of
aflatoxin.

Pesticides/bacteria in food and environmental
samples (Punil Kumar H\)

Quick detection of organophosphorus pesticides by
chemi luminescence and colorimetric techniques for
onsite application: Detection of organophosphorus
pesticides by chemilluminescence and colorimetric
technique using PMT and spectrophotometer,
respectively wes attenpted. A sarsitive, quidk, sinple
chemiluminescence (CL) method was used for the
determination of methylparathion (WP) and fenthion (F)
based on the reaction of organophosphates with luninol-
H,O0, in an alkaline mediun. The CL method for the
determination of organophosphorus pesticides MP and
F is based on the phenomenon that MP and F can
apparently enhance the CL intensity of the luminol-H.0,
system. The light emitted through the reaction for
different pesticide concentrations was measured and
cdheded for the caross resctivity of different resgents.
The result shoned the amount of light emitted to be
proportional to the concentration of pesticides used.
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Dot-ELISA for endosulphan detection: Suitzbly diluted
antibody (IgY) wes applied on to premarked and 0.1%
triton X-100 pre-soaked PVDF membrane strips Afa
blodking with blocking solution (1% gelatin in PBS) the
spots were treated with suitably diluted hapten-ALP
conjugate and different concentrations of endosullphan.
Collour wes develloped in the air-dried strips using BCIP-
NBT (for visual dbservation). Reaction wes stopped by
adding distilled water. The membrane was then
photographed using scanner and grabbed images were
further processed and analyzed using image analysis
sof tware. After adequate assay concentration was
determined by competitive assay format, IC_, values vere
determined. For o - ad [ -endosulfan,values were in
the range of 5 ad 6 g, respectively . Artibody displayed
a higher affinity to both isorers of endosulfan.

Food-grade terpenes (Sarma MVRK)

Analysis of thermodynamic feasibility of ergosterol
pathway in Saccharomyces cerevisiae using Gibbs free
energies for all possible reactions was calculated
according to group contribution methodology. It wes
observed that only one reaction possessed a positive
Gibbs free energy of 26.1 KJ/mol with K*  of 2.6 x 10®
inwlving acetoacetyl coA thiolase. Gene targets for
menipulation to increase the acetyl-coA pool inside the
cell were identified using Opt Knock algorithm by
spanning entire gename of Saccharomyces cerevisiae
using IMO04 nsilim model.

Different Saccharomyces cerevisiae strains raging fram
wild type (@lthough there are o true wild type strains
o S. cerevisiae) to single gae celetios in ergosterol
patiway were obtained to screen for sgualene synthesis
(a triterpere which leads to ergosterol synthesis). Among
all these strains the Brgll celetion strain (AErgll) wes
found to yield higher sgualene. Subsequently this strain
was screened for optimal tenperature and at 30T the
squalene synthesis was observed to be high in the
studied range of 30-407C. Also studies were conducted
at different initial H of the medium ad it wes foud
that at 6 pH the sguallene production wes in the range of
250-300 pg/mL, highest in the pH range of 5-7. PUGS
deletion cassette was procured from EUROSCARF and
was successfully transformed into DH5o. E coli strain,
and willl be used t© knocdkout the gene target dbtained
through computational analysis tonards increasing the
squalene synthesis flux.
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Antibiotic resistance genes (Prakash M Halami)

Presence of multidrug resistant lactic acid becteria (LAB)
in poultry and meat products was investigated.
Phenotypic and genotypically confirmed macrolides,
tetracyclines, glycopeptides resistant determinants
along with efflux genes for macrolides (MsrC) and
tetragcline (Et€) vere studied. It wes dosened that
the antibiotic genes were also associated with
transposons-Tn916 and Tn9l. These determinants were
functional and transferable, which were confirmed by
RT-PCR studies and in vivo conjugation studies. In
another gpproach, oocurrence of resistance against life-
saving drugs such as aminoglycosides in LAB isolated
fron poultry and meat products wes investigated. High
level aminoglycoside resistance with MIC values greater
than 2048 pg/ml for gentamycin, kanamycin,
streptonycin, apramycin, neomycin, spectinomycin and
amikacin was noticed. Resistant determinants which
encode aminoglycoside resistance such as the widely
spread aac-aph ,aph @Hlla, aad6 were also observed iIn
enterococci, lactobacilli and pediococci. Presence of
Tn9l6 indicated the possible transfer of gentamycin,
kanamycin and streptomycin among previously
unreported species. Aminoglycoside resistant genes
were observed on high and low molecular weight
plasmids and corfirmed by southern hybridization. In

addition, multi-drug resistance in LAB is being studied
and for simultaneous detection of genes by Mutliplex
PCR is being standardized. The detection of macrolides,
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lincosamides and aminoglycoside resistant
determinants in LAB of poultry origin wes investigated.

Aptamer based biosensing and food toxins
detection (Aptafood) (Praveena Bhatt M)

Aptarers were generated against an algal toxin (Spirolice
X) by an invitto procedure(SELEX) which involved
imobilization of the toxin 1O an agarose matrix. Prior
to the imobilization, the spirolide toxin wes bictinylated
via EDC mediated ester linkage. The DNA library was
loaded 1o the agarose colum and the first SEHLEX cycle
wes initiated. DNA molecules able to bind to the toxin
were selected by affinity chromatography and the pool
of highly selective nuclectides vwhich evolhved with each
SELEX cycle were cloned and sequenced. Synthesis
of gold nangparticles (G\P’s) wes carried out using a
protocol developed previously in the laboratory. The
synthesized GNPs were characterized by UV-VE
spectroscopy, zta particle analyzer or DLS and by
SEM. The size of the G\Ps was found to be between
10-12 nm. DLS particle size measurement showed a
good correlation to the theoretical calaulation mede using
the W-Vis spectrosoopic analysis. Results of SEM and
OLS shoned that the shape of the particle is spherical;
diameter of the particle is 10 rm by mean of the volume
and the zeta potential value was around 24.3 mV
indicating that the G\Ps are not ery stable over a log
period of time. Work to incresse the stability of the

syrthesized particles is in progress.

Novel antimicrobial and anticancer metabolites
from marine sources (Mohan A Dhale)

The marine sarples were collected at various regions
of Chennai coastal area. The samples were preserved
at 4°C till furtrer processing. The media for isolation
were designed to isolate the maximum number of
colonies. The colonies were randomly isolated based
on the morphology. The colonies were preserved in
glycerol sock at -20°C. The selected colonies were
groan in the zobel marine broth for 48-72 hrs. The aculture
broth was centrifuged and supematant was used for
liquicHliquid partition chromatography - The ethyl acetate
layer was separated and solvent was evaporated. The
known quantity of extract wes dissolved in the DVSO.
The disc prepared with extracts were used for
antibacterial assay using awpicillin as positive ad
DVSO as negative control. One of the isolates has
shown activity against food borme pathogens.

Molecular regulation of pigments and folates
(Giridhar P & Nandini P Shetty)

The major constraint in production of anthocyanin
pigment in suspension culture is due to lack of
knowledge on basicparameter studies. Daucus carrota
as a model system was used for studying enhanced
production of anthocyanin. Daucus carrota (wariety
GROO4) seeds were obtained and inoculated into MS
(Murashige & Skoog, 1962) medium. The colored callus
obtained was chopped and transferred to a MS liquid
media cortaining 1AA (2.0 my/L) and Kin (0.2 my/L) for
suspension culture studies. In order to enhance the
production of anthocyanin in the suspension various
parareters were optimized. The effect of MS medium
strergth (0.5, 05, 0.75, 1.0, 1.5, 2.0), H &, 5, 6, 7,
8, 9), sead (110, 90, 70, 60, and 50 rpm) and inocullum
density (inoculun size of 0.05, 0.125, 0.5 g/250 ml)
and sucrose concentration (3%, 5%, 7%, 9%) were
tested on the accumulation of anthocyanin in suspension
allture. The incident light intensity on surface of the
flask was 250-350 lux and temperature was 25C. Effect
of inoculun density on productivity was shown to be
0.05 g/L at 5.8 pH in 0.5 MS strength media. The
anthocyanin accumulation occurred only at 90 rpm,
whereas, at other rpm the development of colour were
not seen. The established cultures were inoculated t
the conical flasks (100 ml) containing 25 ml of
anthocyanin induction mediun. To investigate the effacts
of above parareter on the cell gronth, fresh cell weight,
dry cell weight, and mediun pH value and conductivity
was measured at various time intervals. The monameric
anthocyanin were measured and confirmed. The highest
accumulation of anthocyanin was recorded in the
mediun containing a 0.5 strength MS media (1.82 mg/
g PV) and 7% sucrose concentration showed higher
production of anthocyanin (1.9 mg/g FW) compare to
3% sucrose in media. Medium pH 6 (23 mg/g FV) was
suitable for anthocyanin accumulation. Precursor feeding
of L-phenylalanine was attempted in order to enhance

anthocyanin content in suspension culture.
Oil cake rich animal feed (Mukesh Kapoor)

A comprehensive screening programme was carried out
to isolate alkaline/neutral phytase producing

microorganisms from various ecological niches. A d
of 186 willd type bacteria were isolated in pure form fran
varioss saples of soil, platt litter, aopost, etc. The
becterial samples were characterised for their colony
and morphological (gram staining) derecteristics. A ttd
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of 12 becterial isolates were found to produce alkaline/
neutral phytase qualitatively and were subjected to
submerged fermentation () for quantitative alkaline/
neutral phytase production. Isolate nurber 7 was found
o produce higher level of alkaline/neutral phytase (0-046
1IU/ml) and wes sellected for further studies. Under SiF,
using one factor at a time gpproach various factors like
incubation period, initial pH, inocullun age and inocullum
size were studied for their role on alkaline/neutral
phytase production from isolate number 7. Under SSF,
using wheat bran as a prime solid substrate, role of
moisture content and buffer strength were evaluated.
Attempts were also mede to partially purify alkaline/
neutral phytase from isolate number 7 using ammonium
sulphate precipitation. Isolate nunber 7 wes identified
& Crtrdeecter koseri strain PM-7 on the besis of 16s
rDNA sequencing.

NT8U and soya saponins in high fat fed mice
(Uma V Manjappara)

Nt8U is an analog of the N-terminal 13 residue fragrent
of the satiety peptide doestatin with G(8) being replaced
by a-aminoiscbutyric acid. Nt8U, similar to that of
obestatin, has been shomn to reduce food intake, gain
in body veight, lewels of dolesterol ad triglycerides in
the blood, epididymal and perireral fat in chov fed adult
male mice. Many studies have established the effect of
saponins from plants in reducing doesity. The aim was
to study the combined effect of Nt8U and soya saponins
(A & B) iIn reducing obesity in high fat fed C57BL/6J

mice. Four to six week old C5/BL/6J male mice were
dotained fran institutional animal house fecility - The mice
vere fed with high fat diet for 16 weeks. Mice vere divided
into 6 groups. Corbinations of Nt8U with soya saponin
A, B wes injected for an 8 day period. Food intake and
reduction in the body weight was monitored every day
during the treatment period. After dissscaon, differait
fat pads and organ weights were measured. Although
there was no significant difference in food intake, Nt8U
with soya saponin-A was found to be the best
corbination as it reduced body weight, perirenal,
retroperitoneal and anterior subcutaneous fat compared
to tre salire aotrol.

Acid resistance mechanism in E. coli (Mahejibin
Khan)

To identify a new regulatory system for gadA gene
eqpression for acid resistace in E oli, a 1.5 bp GadA
gere was amplified using E oli DH5a genomic DNA
as tamplate ad ligated to poprz::plpp vector. Vector
construct with ligated gadA:LAcZ amplicon was
trasformed iMoo E @li host and screened on sellective
plates. Positive clones were selected, and gadA gerne
was confirmed by sequencing. The gadA-LacZ fusion
constructs were then inserted into the chromosome of
the wild-type (BN 25113) and gidA (mnmE) mutants
Q\31719). These clores will be further analyzed for
multicopy suppressor of gadA expression in a gidA
(mnmE) mutant.
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Biological Science Cluster

® New initiatives to boost agriculture productivity
through maximizing pre and post-harvest yields

(AGROPATHY) (Sathyendra Rao BY)
Curing paddy and rice

Two paddy aultivars IR-64 (comon variety) and Sona
masuri (fire variety) dotained imediately after hanest
fran field were tested for their milling and cooking
characteristics. It was observed that the moisture
content was 14% (IR-64) ad 18% in Sona masuri and
breakage was very high (-60%) but as the rice was
equilibrated at room temperature (15 days) breakage

reduced to 40% in Sona masuri kbutrot in IR-64 a Jyothi .

Studies to gotimize the parareters to inprove the head
rice yield of freshly harvested paddy revealed that
enhancing the moisture of paddy by soaking at an
elevated temperature for 5 h and drying either at room
tamperature or in a dryer reduced the broken rice (20-
25%). This method was found simple and energy
efficeit

Studies were initiated to accelerate the ageing process
of rice. Since ageing of rice depends on moisture,
temperature and time, various experiments with two
approaches were folloned. In one set of experiments,
the grain was treated by enhancing the moisture and
drying. In another set of experiments, paddy, broan rice
and milled rice were stored in modified atmospheres at
preset RH and/or temperature. It waes observed that
storing paddy and browmn rice at higher temperature
improved the head rice yield (63-79%) after 15 days of
storage and to some extent improvement in cooking
daracteristics like reduced solid loss and stickiness.
Paddy stored at higher temperature and RH for 15 days
shoned an improvement in head rice yield (72%) and
the cooked rice properties that resarbled old rice (i.e.,
cooked rice was hard and fluffy, increased volume
expansion and reduced solid loss and stickiness wes
also observed) whereas, bromn rice and milled rice
showed Improvement after one month. Changes in protein

and starch dnaracteristics during natural and accelerated
aging conditions were also monitored.

Quality characteristics of browm/ unpolished broken
red rice flour

Effect of size reduction of brom broken in hamer and
plate mill, ad thermal prooessing of plate milled flour
by toasting on flour quality characteristics were
investigated. Corpared t hanmer milling, plate milling
increased very fire particles, redness value, bulk dasity,
sedimentation value, damaged starch content and peak
visoosity; ad absence of distinct starch structure in
SEM. Toesting of the flaur did not affect the paticle
size, colour and bulk density and reduced the moisture.
Toasting increased sedimentation value and damaged
starch, but did not affect the gelatinization tenperature
but reduced the peak viscosity, and microstructure
shoned puffiness in the starch structure. Cooked product
(string hopper) fran plate milled toested flour shoned
acceptable sensory and textural qualities.

Storage quality of instant string hopper

Value addition t bromn broken of red rice resulted in
convenient traditional product such as instant string
hopper (Idiyappam). Its nutritioal ad
rutreceuticalgality evaluation shoned that it is rich in
protein, fiker, mirerals ad nutraceuticals like oryzaol,
‘tooopherols and polyphenols. Wholle grain products like
these are healthier then the refined products which are
resposible for present day life style disorders. Instant
string hoppers were stored in polypropylene (PP) and
polyethylere (PET) covers. Sensory results indicate that
samples stored in PET and PP packs had acceptable
sensory quality (to a considerable extent comparable
to the initial saple) for 180 days.

Instant iron fortified breskfast cereal

To address the micronutrient deficiency and to add value
t bromn broken rice which is rich in micronutrients,
instant breskfast cereal with and without additives wes
prepared. It wes prepared by techrological intenentions
such as gopropriate milling, flour particle size reduction
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and size separation, blending of iron and flavour
enhancer, dough preparation, extrusion, cooking, drying
and thermal treatment. Prepared product was subjected
to consumer acceptance study by hedonic test on a 7
point scale for flaour, colour ad overall acoeptaaility
by providing it with milk ad sugar in a ratio of 1:10.
Furtrer quantitative amalysis of iron, micro structural
changes and hydration properties vwere studied. Results
of consurer study indicated that likeness for colour wes
high for sanple without additives and that for flavour wes
high for sanple with additives. 79 of the respondents
liked the products moderately and above. QDA analysis
of the product wes done by trained paelist for colar,
strand separateness, crunchiness, chewiness, flavour
ad oerall qality. Results shored that overall quality
of both samples were acceptable. Hydration study at
different intenvals of the time shoned that there wes
increase in water uptake by 113% within 30 sec. This
indicates thet intake of small wolure will provide satiety .
Iron estimation by AAS shoned that fortified sample
retained 90% of iron even after processing. SEM shoned
the micro structural changes at different stages of

development of the sample.
Fabricated protein rich rice analogue

A few trials vere attenpted for the preparation of long
grain fabricated rice using broken rice. Raw fabricated
rice is brittle, but tough wheress, ocodked fabricated rice
is soft with sligt stickiness. Rice amalogues are rich in
protein. Inproverent in the quality of rice amalogues is
in progress. For the shaping mechine two different dies
were fabricated for dbtaining the proper rice shaped
product. Bxperimental design was mede for optimisation
of meximun head yield of rice during milling in three
rice varieties of Sona musuri, IR 64 ad Jyothi and
furtherwork Is iIn progress.

Ready mix/batter for uniformly textured ol

The growing anareness of poteritial health benefits of
fermented foods is gaining popularity Although, a number
of ready mixes are available in tre market, the textural
properties vary considerably amongst brands. The
tedual qality of i depends on a nurber of parameters
like processing of bladk gram, quantity of mucilaginous
principle, particle size of components amongst other
factors. Thus, this study ains at identifying the quality
determinant factors responsible for texture of i ad
developing a ready mix / batter for uniformly textured
[1

Eight certified aultivars of black gram which are high
yielding, disease resistant and short term crops were

identified and procured from different Agricultural
Universities and one comrercial variety from a dhal mill.
They were size graded as a pre-requisite t milling ad
their physical properties like hardness, size and colour
were determined. Among the 9 aultivars, 3 aultivars
namely CO-6, LBG-645 and LBG-752 had high
percentage of bold (4 fractions) grains (78.8, 84.9 ad
83.1%, respectively) whereas, 4 fractions (VDU-1, Von-
4, Vbn-6 and PU-31) had 43-51% bold grains. LBG-645,
LBG-752, T-9 aultivars and Bellary comercial samples
had highest hardness values ranging from 84.2 to 89.9
N. The CO-6 cultivar shoned 3% increase in moisture
uptake after 24 h of hydration. PU-31 ad T-9 hed highest
bulk density of 853 and 866 kg/L wheress, the dhal mill
saple had the least bulk density of 810 ko/L.

The nine cultivars were given dry pre-treatments
aorsisting of pitting, oiling, tampering, drying ad then
dehulling in Mini Versatile Dhal Mill. The physical
properties of the dehulled splits were determined. The
black gram dhal cultivars were analyzed for their
fermentation capecity. It wes dosened that the batter
volure varied from 117.6 to 152 ml across varieties.
After fermentation for 16 h, the percentage rise in batter
wes found to vary from 40 to 16%. Viscosity and pH of
the batter was found o reduce after fermentation across
Hi s were prepared from these nine varieties and were
analyzed for treir textural dcharacteristics as well as
sensory profile. MDU-1 had balanced rice and fermerted
aroma compared to CO-6 and LBG-645 which had higher
pulsey and fermented aroma. Perceived intensity of
sourmess was least in MDU-1 which was desirable.

Mearmhile, few market samples of Dl ready mixes
(ponder) and batters (fermented) were procured and dis
prepared from them. The traditionally prepared i was
used as the standard reference against which all other
dis were conpared. CFTRI ready mix 1 was found to
be less spongy, ks fiufFfy ad less cellular structure
compared to traditional i although colour was
comparable. CFTRI ready mix 2 had an unpleasant
aroma and firm texture which affected its overall
acceptability score. Hi from ready batter had high
perceived intersity for the desirable sesory attributes
of oolaur, filffiness, cellularity and sponginess. Hi
prepared from the powder had unpleasant fermented
arama and hence had lov overall quality score, despite
desirable textural darecteristics.
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Shelf-life extension of bread

Effect of carbination of ingredients namely sugar,
cinnamon, raisin and vinegar (S(RV) on the shelf=life of
bread wes studied. Addition of SCRV decreased the pH
of the bread firam 6.06 0 4.2; vater activity (0.9 1
0.92); moisture content (36.0 to 34.2%) and volure (540
to 500 ml). The sensory evalluation with special reference
to taste showed that the bread with SCRV had
perceptible sweetness with cinnamon and raisin taste.
Use of SCRV increased the shelf-life of bread with
reference to appearance of visual mold growth firom 2 to
14 days. Further microbiological studies of bread during

storage are in progress.
Self-life studies of rolls

The flour selected for the studies had 11% moisture,
0.62% ash, 8.3% dry gluten, 535 sec falling number
ad protein cortent of 10%. Rheological characteristics
of tre flour vere also studied.  Yeast leavened bakery
products have less delf stdility. In order t increese
the dhelf life of rolls, cimamn wes usad as a ratural
preservative. The formulation of cinnamon rolls was
standardized. Different levels of cimamon were tried in
the rolls ad 2% level wes acoeptable. The rolls vere
packed in polypropylene pouches and were stored at
room temperature (28°C). It wes dosened that the control
ad cimamon rolls had a shelf life of 9 days ad 14
days, respectively. Microbial studies and
chromatographic studies are under progress.

Shelf-life extension products from wheat germ

Trials were carried out on several parareters of wheat
milling process that affect product shelf life. The
products were further subjected to thermal and
electromagnetic wave treatments in various
conbinations of treatment cycles. Qualities of all
products after and before treatment were evaluated by
various standard methods, ascertaining microbiological
safety .

Production of DAG oils

The DAG oills were prepared fron deodorizer distillate
(@©D) of rice bran oil, one with high phytonutrients ad
ancther with lov phytonutrients.  The oils were analysed
for various physico-chemical parameters. Bad odour was
also a problem and a method has been developed to
purify the DD by using silica gel treatment in solvent.

The DAG oils were prepared from refined rice bran oil
and refined sunflloner oil using a 20 L capacity vacuum
flash evaporator anda 50 L capacity blending vessel.
Both the equipmentcould be used to prepare DAG oils

fran purified deodorizer distillate of rice bran oil ad
comercial rice bran oil and sunfloner oil at 2 L batches.
It ves foud that, using these equipment, production of
10 L to 30 L of DAG is possible. The DAG oils prepared
showed 40-45% DAG content and these were found to
be more stable then their respective cotrol.

Molecular distillation of the fatty acid distillate ves
carried aut at 190-230°C and a pressure of 250-300 pm
Hy. Distillate and nondistillate of the DG oils vere
obtained having 5-10% enrichment of the starting DAG
aotent.  The fatty acid distillate fron rice bran oil indstry
after noleaular distillation yieldsd a distillate fraction of
6-20% and a non-distillate residue of 54-80% with almost
similar FFA antent. This indicated that there is uneven
distribution of differatt fatty ecidcs in distillate ad no-
distillate fractions. This tednique may not be of much
use for enridment of the DAG fraction in the DAG oill or
for removal of bad odour from DOD. Characteristics of
the oils, specification for the DAG oils and storage
studies are in progress.

Arabinoxylan from defatted wheat bran and rice
bran

Wheat bran and rice bran (100 g each) were extracted
separately with water to obtain water soluble
polysaccharides (WSP). The water unextractable
polysaccharide (WP) was digested with termamyl for
1 h in boiling water bath folloned by glucoamylase
digestion for 48h at 55°C in order to remove the
associated starch.  The destarched water unextracteble
bran (1 g) wes further extracted separately with varying
volures of saturated barium hydroxide ranging from 10
o 100 ml (WA) comtaining 1% (WwA/) sodium borohydride
for 16 h at room temperature folloned by centrifugation
(5000 g, 15 min.) and the resultant supematant wes
acidified with 50% glacial acetic acid to pH 4.8,
concentrated, dialyzed extensively against water and
then lyophilized. The polysaccharides thus obtained
from the above extractions were evaluated for yield, total
sugar, uronic acid, protein and sugar camposition.The
yield of polysaccharides extracted fron wheat bran
increased from 8 to 41% with respect to increase in
dillutions of saturated bariun hydroxide wheress, in rice
bran the yield was very lov up to 1:40 dilution and
increased fraom 1:60 to 1:100. The sugar composition of
all tre extracts indicated arsbinose to xylose in different
ratios. Changes in relative viscosity of arabinoxylans
obtained from wheat bran were studied with respect to
varying concentrations (0.1 to 0.5%) of solution.
Viscosity increased with increase in concentration but
decreased with respect to increase in bariun hydroxide
wvolume/dilution. From the studies conducted so far, KB
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inferred that (1) Yield of arabinaxylans wes higher in
wheat bran as compared to rice bran, (2) 1:100 dilution
of saturated bariun hydroxide gave maximum yield of
arabinoxylans, (3) Viscosity of wheat arabinoxylan
increased with increase in its concentration but
decreased with respect to increase in bariun hydroxide
wolure/dilution, (4) Wheat bran is the better source for
obtaining arabinoxylans as compared with rice bran and
(GB) Saturated bariun hydroxide (1:100) is the ideal
extractait for isolating the arsbinoxylan.

Utilization of mango peel

Mango peel waste (Tdatgpuri cultivar) collected wes
washed and treated to inactivate the native enzymes
ad also t remove the adhering pulp solids. The treated
peels contained a high moisture cortent of 85-88%. The
peels were dehydrated using different dryers viz., infra-
red dnyer ad aoss flow hot air drier. Infre—ed dryirg of
treated mango peel resulted in reduction of drying time
by 506 and further large scale trials are plarned for
determining the energy efficiexy.

Microwave extraction studies of pectin from mango
peel

Micronave extraction at erergy levels of 250, 440, 660
and 1000 Watt (W), with time period ranging from 10
min to 25 min were studied. Micronave extraction
affected the yield, methoxyl content, galacturonic acid
and viscosity of pectin. Maximum pectin yield could be
ootained within a short heating period as cotpared to

the conventtional method of extractions reported earlier.

Higher methoxyl content and viscosity were observed
in the mango peel pectin extracted at 660 and 1000 W
for 20 min indicating the better gelling properties of the
pectin. Yield of pectin was found to be maximun from
the mango peel exposed at microwave energy of 1000
W for 20 min. Methoxyl content, viscosity, galecturonic
acid decreased at 25 min of extraction at all micronave
erergy lewels studied. Mango peel pectin extracted at
the optimum conditions showed galacturonic acid,
methoxyl content and viscosity of 57.2%, 8.2% and 93.2
nPa.s, respectively. Micronave extraction of mango peel
uder the condirtions selected resulted in higher yield of
pectin.

Optimization of conditions for the extraction of pectin
from mango peels and characterization of carbohydrates
from peels and mango peel pectin are in progress. \Work
on application of mango peel ponder for development of
products such as agarbathi, face pack, animal feed,
merure and mosquito ooill are also initiated. Utilization

of treated mango peel ponder as a gelling agent in the
manufacture of mixed fruit jam and iIts advantages in
the production were investigated.

Mango peel waste for the production of organic
manure

Mango peel wes tried for the production of compost.
Two fungal cultures were used for composting.
Trichoderma viride could not colonize and degrade the
peel completely whereas, Mycotypha colonized and
converted the peel into compost by 40 days. Mango
peel, a cellulose and pectin rich weste contributes to
about 10-12% of the fruit. As this contains copious
amounts of polyphenols, it inhibits the microbial
degradation. Efforts were made to degrade mango peel
weste using thermophillic fugi Mycotypha. This fugus
was isolated fron coffee waste and had shoawn promising
results to be used as a microbe for the degradation of
polyphenols containing pectin rich agro waste.
Fermentation wes carried out for 22 days at 40°C. The
pH of the mango peel inoculated with Mycotypha
increased from 3.9 t 5.4 in 2 days ad the total sugar
reduced from 12.86 to 1.83 during the same period. The
organic content of the final product wes 10.3%6. Initial
results indicate that the organism can be used for the
conversion of mango peel weste to organic manure at
the site of production.

Inpack sterile chilli paste fran fresh red chilli

Development of a process for preparation of in-pack
sterile chilli peste wes studied fran fresh red chilli
Capsicum annuum L.). The process consists of grading/
separation of green capsicun fruits from ripe capsicum
fruits folloned by thorough weshing with hot vater at
temperature ranging between 70-80°C to remowe the soil,
stores, dirt and other foreign materials. Weshed fruits
were subjected to air/shede drying for removal of surface
moisture. Washed fresh red chilli fruits vere subjected
1o size reduction in a fruit mill folloned by grinding in a
oolloical mill to get fire peste. Salt (2-86) wes added O
fine red chilli paste and packed in thermo sterile
pouches. Paste filled pouches treated with micronave
for about 10-60 seconds having a poner of 800~1500
W . No additives were used for retention of flavour and
colour . Microbial analysis showed the absence of
Aspergillus flaws, the main causative microorganism
for aflatoxin Bl production. The fresh red capsicun peste
hes a shelf~life of 3 noths at 37+ 2°C in thermo stable
pouches.
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Extraction of 6-gingerol from ginger (Zingiber
officirale Roscoe)

Ginger is valued for its daracteristic flavor, a desireble
combination of odour and pungency, which impats
individual ly or in corbination with other copatible herts
and spices. The pungent taste of ginger is due to
nonvolatile phenylpropanoid-derived compounds,
particularly gingerols and shogeols, which converts from
gingerols when ginger is dried or cooked.  6-gingerol is
a mgjor principal ingredient of ginger which also hes
potert biolagical activity . 6-gingerol is the most abundant
constituent of fresh ginger but it decreases during
posthanvest storage and processing, especially thermal
processing. It is desirable to develop a simple and
economically viable method to prepare 6-gingerol from
ginger . The study relates t the isolation of 6-gingerol
using innovative techniques from ginger rhizames.

A facile separation method for the preparation of 6-
gingerol fran fresh ginger (Zingiber officinale Roscoe)
conprises of the folloving steps: 1) cleaning of the raw
ginger rhizares ii) size reduction/crushing of the cleaned
rhizares iii) pressiny/ filtration of the arushed mess V)
alloming tre filtrate to settle the starch ad decantirg of
the supermatant folloned by drying to dotain starch as a
by-product  1v) drying of the rhizares residue in cross
flov hot drier/air drying V) grinding/size reduction of the
dried rhizare residue vi) extraction of the ponder with
hydrocarbon solvent over megnetic stirrer/ SCFE-Q0,
extractioV Micronae extrection  vii) filtration folloned
by desohventization of the extract to dotain 6-gingerol
rich edrect viii)sbjecting the 6-gingerol rich extract
colum chromatography (silica gel size) and elluted using
mixture of pet ether ad ethyl acetate 1X) eluted mixture
were desolverttized and 6~ gingerol fraction crystallized
with pet etrer. “6-gingerol” is demically known as 5-
hydroxy-1-(4"-hydroxy-3~-methoxypheny)-3-decanone
and its authenticity was established by TLC, HPLC
folloned by NVR spectra. The invention also provides
two by-products viz. starch and agua resin which have
good nutritional as vell as pharmaceutical properties,
respectively .

Extraction of melatonin

The neuro-stimulator compounds — serotonin and
melatonin (SR & MEL) are in great demand. Natural

formulations rich in SR and MEL are in need for the
regulation of human diurnal rhythm and as

neuromodulator drugs. Banana fruit is one of the richest
sources of natural SER & MEL. Banana fruit were
analysed and found that SER-MEL were predominant
in fruit peel an 15th day of ripening then in pulp. A higher

content of SER (3500 pg/100 g FW) was recorded in
yellow varieties (Silk, genotype AAB) than in vastly
growmn Cavendish (genotype AAA) whereas, the content
of MEL in peel was 200 pg/100 g FW. Pulp wes poor in
MEL content. For obtaining high yields of MEL,
extraction using ethanol and removal of solvent to dotain
the residue appears fessible. Studies on SER and MEL
stability in such preparations IS in progress.
Production of pyrethrins in vitro

Natural pyrethrins, obtained from Tflowers of
Chrysanthemum cinerariaefolium are efficient food-grace
biopesticides, currently finding importance in grain
storage. India imports pyrethrins from Kenya.
Altermatively, production of pyrethrins through tissue
culture method was addressed. Callus was induced from
seedling node and multiple shoot cultures were obtained
from shoot apex. Best callus growth occurred in MS
medium containing 2,4-D (3 mg/L) and Kinetin
(@ myL). For best (20-fold) nultiplication of shoots, MS
medium with BAP (2 my/L) and kinetin (1 mg/L).

Pyrethrins were analyzed by HPLC in callus, cell
suspension and shoots gromn i wvitro, and compared
with standard pyrethrun extract and Pestenal (standard
pyrethrins from Signa). The concentrations (DV) of
cirerin Il, pyrethrin 1l ad jeslin 1l were quite high in
callus gromn on solid mediun (7.04 po/g, 3.9 wg/g, 5.7
Ho/g, respectively, ttally about 16.5 pg/g). In cell
suspensions harvested from liquid mediun, the content
wes much lesser (0-14 pg/g, 0-17 pg/g, 0-3 Lg/g) ad
further less in shoot aulture (0.12 w/g, 0.2 po/g, 0.53
/g9)- In aultured shoots, cirerin 1, pyrethrin 1 ad
Jasmoline 1 were quite lov and jasmolin wes campletely
absent.

Callus grom on agar-gelled medium was found to
contain total pyrethrins content of 17.5 pg/g DV, which
is nore then that in retural florers of certain auktivars
having 0.8% and about 80% of that in high yielding
caultivars (% DW).

Controlled ripening of banana

Using molecular analyses data of the genes involved iIn
ripening of banana fruit, several treatment formulations
were prepared with natural plant grovth regulators and
other natural fruit-ripening sigal regulators. A few
formulations shoned significant extension of climecteric
phase and extended shelf-life without greatly hampering
the ripening process. Further fine-tuning and goplicability
to different banana varieties are being evaluated, mainly
considering textural and sensorial paraneters.
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Shelf-life extension of fresh fruits and vegetables
(mango/tomato)

Invitro studies in screening of aroma molecules

h inrvitto studies, 10 essential oils ad 11 aroma
molecules between 62.5 and 500 ppm were screened
for their antifungal activity against two spp. of
Collectotridun  (C. gloeosporioides Lad C. acutatum
L) by using broth dilution method (CLSI-M38-A2,2008)-
Results indicated that among essential oils only
lemongrass oil at 200 ppm and among aroma molecules,
only cimamaldehyde, citral, phenyl acetaldehyde and
n-nonanal at 150 ppm were found to be most effective
incamplete inhibition of spore germination and mycelial
gronth of both the species of the pathogen that causes
anthracnose disease in mango.-

In vivo studies on screened bioactive molecules

Studies on the response of mango fruits to differat
concentration of screened bioactive molecules by dip
treatment method were carried out in order to find aut
effective concentration that controls anthracnose disease
in mango (var. Neelum) n invivo acodition. Periadical
observations on RT stored Neelum mangoes (0, 6 ad
12 days) in terms of visual changes were recorded.
Results indicated that there wes no significant disease
spread area (mm?2) grosth an fruit peel of all treated fruits
observed during 6 days of RT storage. Honever, on 12th
day, among the four biocactive molecules tested, n-
nonanal was found to be most effective followed by
cinnamaldehyde, citral and phenyl acetaldehyde with
optimum disease spread area (disease grovth rate) was
14_.2+2 mm? fr C. gloeosporioides L. While phenyl
acetaldehyde was found to be most effective folloned
by cinnamaldehyde, n—nonanal and citral with optimum
disease spread area (disease growvth rate) was 10.88+2
m2 for C. acutatum L as conpared to their respective
positive cottrol fruits after 12 days of RT storage-

Anthracnose disease resistance in mango

Studies on the unsprayed and tagged at peak flonering
stage of selected mango ordhards of 3 varieties (Raspuri ,
Alphonso ad Tdtgouri) were carried out to assess the
levels of production of bicactive compounds (such as
alkyl resorcirol) in fruits during fruit developrent ad
maturation are under progress.

Bio-formulations

Major constituents of emulsion for postharvest dip
treatment (as surface coating) which comprises of known
concentration of individual bioactive molecules

(cinnamaldehyde, citral, phenyl acetaldehyde and n-

nonanal), selected wall materials as enulsifier (gum
arabic, carboxy methyl cellulose and hydroxy propyl
methyl cellulose), plasticizer (glycerol), surfactant
(ween-80) and solvernit (water). Results on steillity of
these enulsions indicated that optimized concerration
of these wall materials in conbination with 3% of above
biocactive molecules were 10% gum arabic powder, 0.3%
carboxy methyl cellulose and 1% hydroxy propyl methyl
cellulose ponder on w/v basis. Further optimization
studies of these wall materials with phenyl acetaldehyode
and n-nonanal in emulsion form as vell as in cotbination
for syrergetic effects of these four bicactive noleculles
have been planned.

Edible plant mucilages as surface coating agents

The papaya fruits at mature unripe stage were divided
into four groups (untreated-control; nucilage treated;
positive control-MCP treated; negative cortrol-ethrel
treated). The fruits surface coated with cactus mucilage
shoned an extended storage life of ~16 days compared
to control at roon temperature (-9 days)-The mucillage
treated fruits, ripened romally at the end of 16 days.
The ethrel treated fruits attained overripe stage at 8 days
and MCP treated fruits shoned 100% ripening at 16thday
of eqperiment.

The fruits were sesorially evaluated for their texture,
flaor/ aromg, taste ad ocolor. Qentitative Descriptive
Analysis (QA) wes used to assess the quality of fruits.
The control ad ethrel treated fruits at the ed of 9 ad
8 days, respectively shoned overripe condition with loss
of cellular inteyity ad flaor . The mucilage treated fruits
shonved 100% ripe stage with optimum texture, fruity
aroma with sweet taste on 16th day of storage. Though
the ripening phenomenon of MCP treated fruits appeared
similar to mucilage treated fruits on 16th day of
experiment, when conpared t mucilage treated fruits,
sensory parameter showed that the MCP treated group
was having less aroma, lesser sweetness and rubbery
tedure indicating its unacceptaiility .

The pectinolytic enzyme like polygalactouronase (FG)
wes estimated in the experimental fruits at different
stages of ripening. The PG activity increased with the
rise in ethylere liberation ad drastic fall ves dosened
once the control fruits reached 100% ripening wheress,
treated fruits shoned a similar trend with the extension
of time (on 16th day of exeriment). To furtrer evaluate
the biochemical data, gere expression profiling of PG
in experimental fruits was carried out using qRT —PCR.
The data also confirmed the rapid increase in expression
level of PG in control fruits (7 fold) on 5th day of
experiment and reached basal level on 9th day of
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experiment. On contrary, the mucilage treated group
showed a gradual increase in PG expression and
mairntaired tll te fruit attained 100% ripeness. Further,
similar experiments with cell wall metabolizing enzymes
are under study.

Natural pyrethroids as food protectants

Three insect species were reared at the laboratory for
the bioassay experiments namely, Triboliun casteneun,
Sitophilus oryzae and Rhizopertha dominica. For S.
oryzae ad R. dominica, whole wheat (12-14% moisture)
was used as the medium of culture. Whille, whole wheat
Flour supplemented with 5% yeast was used as culture
medium for rearing T. casteneum All the insect species
were reared individually in a glass jar covered with muslin
cloth held by rubber rings and were held at 30+1°C and
605 relative humidity. Prior to bicassay experinents
the adults were separated out from the stock culture by
sieving the aulture contents through appropriate sieves.
7-10 days old adults were then used for the experiments.

Biocassay was carried out with pyrethrum (300, 450 and
600 ppm concentration) in combination with
deltarethrin/cypermethrin and PBO in the ratio of 1:4.
Pyrethrun was adninistered in five different doses in
each of the conbination with ™o replicates each. Each
concenttration wes dilluted with acetone appropriately to
ensure that the spread of the tested concentration wes
uniform oo a 90 mm dia Whatman no.1 filter paper.
After eveporation of the solvertt, 20 adults of the tested
insect species were released onto the filter paper. Fve
controls individually with PBO, deltamethrin,
cypermethrin, acetone and untreated control were
maintained for all the three insects. The above
combinations were compared with the 2% pyrethrum
extract at 600 and 1000 ppm. The mortality was recorded
at 12, 24 and 48 h of treatment. The corrected nortality
% wes calaulated and subjected to probit amalysis for
the determination of LC50 values.

The mortality response of the tested insect shoned dose-
time dependent response. The adult of Rhizopertha
dominica responded well to all the three tested
concentration of pyrethrun extract in carbination with
celtamethrin and cypermethrin. However, tte results
were promising in the treatment which involved the
treatment of deltarethrin. At 300 ppm concentration of
pyrethrun the obtained LC50 concentration at 12 h
exposure was 3.29 mg/cm?. The LD50 concentration
showed 59.2% reduction from 3.29 to 1.34 mg/cm? when
the exposure period was extended to 48 h. The obtained
LC50 concentration were homogenous as evident by
the narroner LC50 to LCO0 concentration obtained.

Honever slight decrease in LC50 concentration was
observed with increased exposure times. No significant
variation in response was observed with Sitophilus
oryzee in all the three concentrations of pyrethrun over
12 to 48 h of eqosure unlike R. daminica. At 48 h of
exposure the LC50 concentration were 1.35, 2.3 and
1.03 mg/cm? for 300, 450 and 600 ppm concentration of
pyrethrum, respectively. No nortality waes observed at
initial 12 h exposure of all the three pyrethrum
concentration tested. Wi Triboliun casteneun at te
maximum concentration of 600 ppm, the LC50
concentration at 12 h was 1.307 mg/cm? which came
down to 0.7039 mg/cm? over 48 h. At 48 h of exposure
the LD50 concentration showed 52% variation from
1.4688 mg/cm? at 300ppm to 0.7039 mg/cm? at 600
ppm. Atmong the tested insect species, R. dominicawas
succeptable to deltamethrin conbination as evidertt from
the obtained LC50 and LCO0 concentration.

No mortality wes dosenved in any of the tested insect
species at 12 h exposure in all the tested concentration
of pyrethrum in carbination with cypemethrin. Similar
to deltamethrin combination R. dominica proved
conparatively succeptable to cypemethrin extract in
comparison to S. oryzae and T. casteneum. The
oypemethrin extract did not prove effective fran 12 t
24 h in both 300 to 450 ppm concentration in T.
casteneum. Not much variation in LC50 value was
observed between 450 to 600 ppm concentrations of
pyrethrun extract in T. casteneum.

Biopesticides for the control of stored product
insect pests

Fumigant action of trans-anethole against the stored
grain insect pest-Sitophilus oryzae: The influence of
exposure of Sitogphilus oryzee © trans-aretiole at varying
concentrations (100 t 500 ppm) and durations (1 t 5
days) were studied. It was dbsernved that continuous
eqosure 1 loger duration exhibited better results i.e.,
higrer nortality rate wes dosened.  Further different
adsorbants viz., filter paper, cellulose mats, cardooard
ad silica gel were evaluated for thelr efficacy t cottain
ad release the biofumigant in test enviroment. It wes
dosened that filter peper wes more efficient then others
folloed by silica cel.

Decontamination strategies for aflatoxin

With an objective of looking at the biochemical
cdharacterization of the interaction between aflatoxin ad
the cognate moleculles, binding of Saccharomyces
cerevisiee 101 (live ad deed cells) with aflatoxin is
being carried out to standardize the appropriate

2014-15



concenration of aflatoxin that can be decontaminated
by knomn amount of cells. Saccharomyces cerevisiae
101  cells were harvested in their exponential phase
(16-18 h) and were used for the binding experiments.
Cells were set to different D in different set of
experiments for standardization. The concentration of
aflatoxin wes also varied 1o dotain optimum concentration
in the binding experiments. Similar experiments were
carried out using the autocalved S. cerevisiee 101 cells
(autoclaved at 121°C for 15 min). As there was no definite
pattem of binding dosenved, the standardization work is
still being continued. The binding experiment is expected
to throw light on the nurber of cells that are required o
be peded in the colum that willl aid in the purification
of the sample comtaminated with aflatoxin.

Value added products from fish and fishery by-
products

Studies were conducted to extract gelatin fran both dry
ad wet fish skins using different acid treatments. It
wes observed that treatment with organic acids yielded
lesser gelatine compared to mineral acids and gelatine
yield improved when dry skins were subjected to acid
treatment than wet skins. In order to optimize the
coditions for extraction of gelatine firan dried tilapia
skin, experiments were conducted using response
surface methodology. In a fractiaelly factorial dssign
eqerinent, the effect of normality of sulphuric acid, acid
pre-treatment time, extraction temperature and
extraction time on yield ad gel strength of gelatire ves
evaluated. The optimum condition for the maximum yield
of 8.9 was found to be pre-treating the dried skin
with 0.0625 N sullphuric acid for 30 h ad later extracting
the gelatine at 40°C for 12 h. Honever , to dotain higher
gel strength, use of 0.1 N acid for pre-treatment ad
extraction of gelatire for 4 h was found to be gptiimum,
with a marginal decrease in yield to 77.9. Studies
were also initiated to optimize the conditions for
extraction of gelatin fron fresh vater fish scales. For
decalcification of scales before gelatin extraction,
different ecids at different stregth and different tine vere
attempted. Treatment of scales with 0.5V HCI for 72 h
was found to yield maximum decalcification. The
decalcified scales vwere treated with 0.3 M NsOH for 30
min for removal of non-collagenous protein, hydrolysed
with 0.1 NH,S O, for 24 h ad the gellatire wes extracted
in vater by heating at 70°C for 5 h. The yield of gelatin
from tilapia scale was 10-15%, while that from carp
scales was 20-23%.

Biodegradable nanocomposite film from basil

Besil (Ocimum) germplasn lines belonging to three
socies i.e. 0. teruiflorun (@), O. basilicun (0B)
and O. gratissimum (OG) were investigated for
developrent of biodegradable nanocomposite film for
food packaging applications. It was found that OB (sieet
basil) is the potential species for better mucilage
production. Further evaluation wes carried out within the
species 1o screen sweet basil accessions (15 nurbers)
in “Preliminary Yield Trial” and identified 9 promising
accessions with moderate to high seed and mucilage
yvield. Among the 9 accessions, RR 25 has produced
high seed and mucillage yield. lIdentified accessions will
be subjected to initial evaluation trial to select the
pramising entry (high seed and mucilage yield).

Seed

Musilage formation

Gluten-free, protein rich grain crops-Teff and
quinoa

Quinoa (Chenopodium quinoa) the protein rich super food
pseudo—cereal have been subjected to selection for
protein-rich and high seed yielding plants. Quinoca
popullation gromn fran seeds collected fronm Anantapur
(Andhra Pradesh) farmers were found to be highlly variable
for both morphollogy and quality . The heterogereity will
conceal the actuall geretiic potential resulting in low yield,
less protein and non-uniform grains necessitating
homogenous, protein-rich and high seed yielding
population. The variable population were grouped into 9
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different morphotype clusters based on plant height,
inflorescence shgpe, colour and other variations. Within
each cluster phenotypically superior plants were
slected. A ttal of % superior plants were identified
with moderate t high seed yield. Plants with higher
seed yield (G8 g/platt) vwere studied for the protein
content that ranged from 11.4 to 16.3%. Selections with
high protein conterit and high seed yield were identified
and the superior selects will be subjected to further
evaluation for their homogeneity and protein yield.
Morphologically uniform protein-rich selects will be
pooled to derive the homogenous population with
desirable qalities.

In order o fecilitate wide goreed aultivation of this a,
seed packets were distributed free of cost to 100 famers
during “All India Farmers Empowering Workshop™” held
on 17%October, 2014 at CSIR-CFTRI Campus, Mysore.
The brochure on “Quinoca Agro tedwrology” in bilingual
(Eglish and Kamnada) were also distributed to guide
famers for aultivating this a.

Quinoa grains

® \Wellness through foods and nutraceuticals
(WELFQO) (Sridevi A. Singh)

Wellness through Foods and Nutraceuticals (WELFO)
will aulmirete in develgoment of microutrient fortified
foods, specialty foods such as low Gl foods and
functional foods. Progress of work carried aut is given
below.

Food systems / products with functional ingredients
targeted for lifestyle disorders

Bio—processing of paddy varieties by germination shoned
differences in developrent of rootlets and shootlets,
differences in milling yield, changes in physical
properties and biocactive components Analysis revealed
that in germinated pigrented rice, soluble polypherols

decreased and bound polyphenols increased. Oryzanol
content was not affected by germination. GABA content
increased significantly at different durations of
germination.

AMP - activated protein kinase (AMPK) is an
evolutionarily consenved serine threonine kinese, which
acts as an energy sensor and plays an inportant role in
whole body energy homeostasis. There is evidence to
show the involvement of AMPK in altered
glucosaminoglycans (GAGs) metabolism during diabetic
nephropathy . AWPK activators of dietary origin,
thymoquinone, coumestrol and syringic acid were
initially tested at 0-100 mV concentration on cell
proliferation (MIT assay). The compounds tested did
not significantly affect cell proliferation at 25 mM but
shoned dose dependent decrease in cell proliferation
at 50-100 mV concentration. Treatment of MDCK cells
with 30 mM glucose for 24 h resulted in decreased
phosphorylation of AMPK and also decreased amount
of sulphated GAGs.

The effect of doestatin and nutraceuticals on diet-inducd
obese C57BL/6J mice was studied by feeding ad libitum
with high fat diet for a period of 18 weeks. Six groups of
mice were administered saline, obestatin, capsaicin,
genistein, obestatin + capsaicin and obestatin +
genistein for a period of 8 days. Administration of
capsaicin shoned significant reduction epididymal and
subcutaneous fats by 40% and 38%, respectively.
Similarly obestatin + cgpsaicin group shoned lonered
epididymal fat by 32%. Obestatin also lowered
epididymal and subcutaneous fat compared to the
control group by 27% and 25%. Overall, 28% reduction
in fat deposition was observed iIn the capsaicin
administered group. This trend was folloned by the
obestatin and obestatin + capsaicin adninistered groups
by 15% and 11%, respectively.

Work on probiotics for gastroenteritis management wes
initiated with selection of bifiddoecteria firan bresst milk
fad infant feecal saples. Forty five putative isolates
were tested using gene specific PCR of which, 8 were
confirmed by gene and enzyme assay.Stndard cultures
were also procured including B .adolescentis NCDC236,
B. animalis subsp btis Bbl2, B. longum DJO10A for
comparison.  In addition, antimicrobial activity against
food-borme pathogens was tested and three of these

bifidobacterial cultures i.e Bifidobacterium sp815,

Bifidobacteriun sp8l, , ad Bifidobacterium sp. 24
showing antimicrobial activity against the range of
pathogens tested were then subjected for bile and pH
tolerance assay. Curdling of sterile skinmed milk by
the isolates wes also studied and it wes dbsenved that
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bifidobacterial cultures had good milk coagulation
property . These aultures were identified to be B. longum
as per 165 rR\A gene sequencing. The safety traits of
the above cultures were evaluated by N Vil assays;
accordingly the aultures were tested for production of
biogenic amines from amino acids and haemolysis on
blood agar. In addiion, the antibictic sasitivity of the
aultures to comonly used antibiotics wes also studied
ad they were foud to be sesitive to the antibiotics
tested. Further sugar utilisation pattern of the aultures
were also determined.

Nutraceuticals and bioactive compounds into
functional food ingredients

A database on the carbohydrate digestive profile of
commonly consumed Indian foods is under development
W uderstad the release of repidly availeble glucose,
slow availlable gluoose, total gluoose, total stardh, repidly
digestible starch, slomy digestible starch ad resistant
starch patterm in these foods. The various digestive
Tractions of around forty foods were analysed. Rice being
the mgjor staple of South Indian menu, the carbohydrate
digestive profille of rice with sanbar containing different
class of vegetables, kinds of rice, type of cooking ad
adjuncts (eg- legumes) were analysed. This is apart from
rice items along with different sprouted legumes, lemon
rice, rice with rasam, rice with dal, parboiled rice ad
other variants. The average and standard deviation were
conputed from 6 replicate values amalysed from three
batches of foods individually prepared at different time
intenals. The data being copilled will be put to the
database.

L-Arginire (Arg) is the sbstrate for the synthesis of
nitric axice (\O), the endotheliun-derived relaxing factor
essential for regulating vascular tone. The oral
adninistration of L-arginine to animals and humans has
been demonstrated to slow the progression of
atherosclercsis or its component processes. A RP-HPLC
precolumn derivatisation method was developed to
estimate L-arginine, homoarginine, ADMA, SDMA ad
homocysteine simultaneously in plasma and serum.
HPLC method was validated against commercial ELISA
assays available for the detection of ADMA and SDMA.
Hypercholesterolemia was induced in Wistar male rats
(6 vk old) for about 8 wks and later with increased
dolesterol diet for 4 wks. After treatment with dif feratt
arginine: lysine ratios, the total cholesterol and
triglycerice leels were rot affected significantly within
the normal groups but showed decrease in both total
cholesterol (20% decrease) and triglycerides levels (30%
decrease) in the hypercholesterolemic group.

Finger millet (both bromn ad white variety of ragi),
sorghum, amaranth and buck wheat grains were
tempered suitably and subjected to milling to prepare
endosperm, seed coat and middling fractions. The total
and soluble pentosan contents of the fractions were
determined. Subsequently, the grains were processed
by popping, germination and steaming and changes in
the total pentosan cotents of the different fractions due
to processing were determined. The seed coat fractions
shoned highest pentosan contents than the control,
endosperm and middling fractions. Popping and
steaming shoned a deleterious effect on the total
pertosan contents of whole and seed coat fractions,
while, germination increased the total pentosan contents
in all the fractions. The endosperm fraction of the
steamed sample showed slightly higher pentosan
contents then that of the cotrol sample.

Food-besed strategies to inprowe the bicavailability of
micronutrients such as iron ad zinc fran plant foods
would be a feasible approach to combating their
deficiency . In this acottext, EDTA (ethylere diamire tetra
acetic acid), a well-knomn metal delator, wes explored
for a possible bareficial effect on the biceccessibility of
iron and zinc from food grains. Commonly consumed
food grains and pulses - rice, wheat, finger millet,
sorghum, red gram dhal and black gram dhal were used
for the study . Based on the inherent iron and zinc content
of the food grains, EDTA wes added to the grains at
incressing molar ratics (1:0.25 t 1:2) to the inheret
iron and zinc content. EDTA enhanced the
bicaccessibility of both iron ad zinc to a significat
extent in all the cereals and pulses exanined, the effect
being mostly dose-dependent. This enhancing effect of
EDTA on mireral bicaccessibility wes retained even
when the food grains were subjected to heat treatment
by pressure cooking.

Groups of experimental rats were maintained on diets
supplemented with iron (molar ratio - Zn:Fe 1:30) ad
calciun (mlar ratio — Zn:Ca 1:667) both individually
ad in corbiration for four ad six vwks. Zinc status of
these animals was evaluated by measuring body weight,
bone weight, zinc concentration in serum, Kidney, spleen
ad liver ad the activities of zinc containing enzynes —
alcohol dehydrogenase, carbonic anhydrase, super
oxide diswtase (SOD), and alkaline phosphatase, in
serum and liver. The zinc status of experimenta rats
receiving supplerental levels of iron and calcium wes
significantly compromised. Zinc concentration in serum,
kidney, spleen ad liver wes reduced significantly by
six weeks supplementation of iron and calcium, both
individually and in corbination. Supplementation with
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iron and calcium for six weeks, honever, hed a significat
lonering effect on the activities of all the zinc-aontaining
eymes in the liver.

Extraction of identified nutraceuticals and bicactive
compounds

Attempts were mede to fortify paddy with iron using two
Indian varieties viz IR-64 ad Jyothi . The paddy samplles
were fortified with iron salt (sodiun iron (111)
ethylenedianine tetraacetic acid) by soaking in water
and parboiled under open atmosphere. After soeking,
the paddy was further heated which was done by
steaming under open atmosphere. The parboilled paddy
wes then shede dried. Fortification wes carried out at
two concentrations 250 and 450 my/kg of rice.

Phytonutrient rich jelly wes prepared using the tednique
of frazen reverse gprerificaton. Inside tre jelly a sall
ball rich in phytonutrients wes trapped. The prepared
Jelly wes placed in fresh jann juice, covered and the
etire cotents were sterilized in boiling vater for 15
minutes. The jellies stored at room temperature were
microbiologically safe and had acceptable sensory
qualities at the end of the storage period of 20 days.

The production of p-galactosidase by Lactobacillus
plantarum MTCC 2156 (LAB) using whey and
conpatibility on the growth of the strain in presence of
grape seed extract as well as galactool igosaccharides
have been carriied out. A sybiotic formulation consisting
of LAB, GOS, GSE with ragi-barley hydrolysate has
been prepared.

Biocavailability and stability
nutraceuticals

of nutrients/

Eicosapentaenoic acid (BPA), an orega-3 fatty acid,
is a highly oxidative neutraceutical compound.
Electrospraying, an electrohydrodynamic technique, wes
adopted to fabricate the nanoencapsulated EPA
particles. EPA nanoparticles were prepared by
encapsulating EPA in synthetic and natural polymers
with the electrospraying technigue. Nenoparticles were
amalyzed in terms of size, morphology, encapsulation
dficieny, oxidation, interaction between core and wall
material . Particle size of about 200-300 nm wes achieved
wirth the encapsullatiion efficiency of 67-83% in zein. FTIR
analysis confimed the presence of EPA without much
interaction between the fatty acids and polymers.

The development of a model system to carry various
types of nutrients wes attenpted. The different nutrients
that can be incorporated may be solid (soluble/insoluble
in vater, ponder of different particle sizes ad soluble

in oil) ad liquid (dispersible in vater/oil, ocolloidal,
\olatile, ad heat ad light sersitive). In the inftial stege,
simulation studies using steel balls were enployed to
understand the process of coating and flavouring. Latter,
two types of products such as sweet coated and
flavoured products containing the nutrients were
develgpd. Initially, the products were prepared at a one
kg batch and later at a batch of 15 kg. The model solid
employed for coating/flavouring is the wholle puffed gram.
The average mass per individual piece is 0.32 ad 0.21
gram for sweet coated and spice flavoured products,
respectively .

Decreased feed cost would help in bringing domn the
cost of animal products like eggs and chicken meat.
Feed grade rice protein (FGRP) is a cheap source of
poultry feed ingredient, costing 30 to 40% less then
that of soy bean meal and fish meal, the common
sources of protein in animal feeds. In order o evaluate
the substitution of these expensive protein ingredients
with feed grade rice protein, o types of feed grade rice
protein (FGRP), one prepared by fermentation process
and the other by hydrolytic process were procured and
analysed for their proximate composition. Feed
compositions were formulated by partial replacement of
ground nut oil cake, fish meal and soya bean meal with
FGRP. The effect of these feeds on egg laying
performance of layers is underway.

Formulation of functional food products

Tea catechins are valued for their health promoting
properties. The large scale extraction of catechins by
microwave acetylation was done under optimized
conditions. The acetylated catechins were separated
by column chromatography.The colum was eluted with
increasing polarity of hexare:ethyl acetate. Catechin
standards were acetylated and comnpared with individual
separated catechin acetates and characterised by TLC
and NVR. The separated individual esterified catechins
were deacetylated and crystallised fron anhydrous ethyl
acetate. Large scale extraction of catechins by liquid-
liquid extraction from green tea leaves was also
attenpted. Extraction by ethyl acetate of the aqueous
layer and flash evaporation resulted In a catechin
mixture.

The chemical synthesis of [6]-gingerol was
acconplished on a gram scale. It is known that the
molecule is lipophilic in nature ad less stable uder
acidic conditions. The stability studies of synthetic
glucosylated [6]-gingerol under acidic pH and heat is
under progress. It will also be amalysed for its agqueous
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lubility . The bicectivity potertial of glucosylated [6]-
gingerol against food bome becteria is being studied.

Noodle processing was carried out using low Glycemic
Index (GI) ingredient (Chidqea flour- CF). Blends were
prepared using CF at 10-60% (CF6). Physico-chemical
and sensory characteristics were analyzed for the
prepared sanples and results indicated that noodles
with 50% incorporation of CF was acceptable. Cooking
quality of the noodles resulted in cooking loss within
acceptable leels (B6). Texture wes Tirmer with addition
of CF to the noodles. Microstructural characteristics
shoned disryption of protein matrix as the addition of
CF increased. Low Gl chapati , North Indian parotta, high
Tiber buns and muffins are also being developed.

Processing, nutraceutical quality assessment and
development of ready-to-use/ ready-to—eat food products
from Garden cress (Gc) seeds (Lepidium sativum L) B
being caried aut.  Amalysis of pheolic extracts of Cc
seed milled fractions by HALC revealed that venillic acid
wes predaninat phenolic acid in milled fractions (622.92
H9/g In whole Gc seed and 666.68 pg/g in dehulled Ge
seed). Flavonoid analysis by HPLC shoned that rutin
wes the mgjor flavaoid in all the three milled fractios.
Gc seed coat phenolics showed inhibitory activity
against alpha amylase and alpha glucosidase and
trypsin. Cc seeds were processed 1o prepare ready-to-
use (R-T-U) Cc seed flour. R-T-U Gc seed flour was
prepared by soaking the seeds in water followed by
ocooking and further drying of the cooked slurry.

The potential of monocrotophos (MCP), to alter small
intestinal structure and function waes studied. Further,

its potential t© exacerbate diabetes induced axidative
stress in intestire wes also studied in experimentally
induced digbetic rats. MCP significantly increesed unit
weight of intestine in diabetic rats. MCP alone increased
the activities of intestinal brush border disaodharidases
in nomal rats and further augmented the enzyme
activities in diabetic rats. Similar results vere foud with
intestiral alkaline phogohatase ectivity . In addirtion, Nt/
K+-ATPase activity was found to be aggravated in
diabetic rats by MCP treatment. Oxidative stress markers
showved similar degree of change in both MCP and
diabetic rats while MCP aggravated oxidative stress
condition in diabetic rats. Collectively, the findings
provide evidence that multiple doses of MCP has the
propensity to augrent diabetes associated oxidative
stress in intestre of rats.

® Lipidomics Centre (LIPIC)
(Ram Rajasekharan & Malathi Srinivasan)

Facility Creation

Tonards the primary dojective of creating a state-of-the-
art lipid research fecility, procurement of all major
equipments that were comitted to CSIR wes fulfilled.
A GC/VS and LC/MS/MS were procured during this year.

Substantial progress was made in the research projects.
Cur findings in the plant projects are provided in cetail,
whille a short account under the yeast programs is given.

Plant lipidome: Four plants were studied extensively.

Chia: After completing the transcriptome of the 5
different development stages of chia (hov availlable on
NCBI), the bio-informatic analyses and biochemical
studies were continued. The following genes: ShOLEL,
ShMGAT, ShDGAT1 and ShDGAT2 were successfully
identified, cloned and expressed in a heterologous yeast
system. Efforts are on t clone and exress the chia
desaturases which are responsible for meking It an ALA
rich plant. Lipid profiling, imeging ad quentification of
the oil bodies in chia seed and chia enbryo during the
dages of development have been completed. Whille TAG
gets accunulated with maturity in the seeds (Fig A
Days after flonering -DAF), TAG lewvels decrease with
seed germination, due to hydrolase activity (Fig B).

Portulaca: Tre present study identifies Portulaca leaves
as a rich source of ALA and proposes to develop
chllorgphylll enriched anega-3 fatty acids fran green leafy
vegetables. The transcriptome of Portulaca leaves have
also been completed. From the transcriptome data, it
wes found thatt one of the putative desaturases is highly
expressed in ALA-rich leaves. This has been cloned and
epressed in yeast; the function of the desaturase hes
also been determined.




Lettuce: In continuation with the earlier report about
identifying a new edible oil seed lettuce plat thet is a
short duration, ratoon crop ad almost drought tolerant,
the transcriptore of the seed was sequenced, by pooling
the mRNA from seeds of five different developing stages.
Transcriptome analyses revealed transcripts that were
similar to the already known lipid gene sequences firam
ail plaits lie Arabidopsis ad peanut. The genes were
further validated by PCR and their sizes and sequences
were matched with known sequence information.
Biochemical characterization and functional annotations
of these lettuce lipid genes are uderway . Besides these
analyses, the transcriptome was mined for SSR
sequences also. The varietal difference between 5
different knomn lettuce varieties wes studied using these
SSR sequence information.

DGAI3  FATB FADG6 FADZ
(940bp) (948bp) (1262bp))(1329bp) (1359bp)
OLE3  OLE4 OLES e e

—(579bp) (393bp) (450bp) —— i &
e

DGAT2

Quinoa: Quinoa population gromn from seeds collected
fran Anantapur (Andhra Pradesh) farmers were found

t be highly variable for both morphology and quality .

The heterogeneity will conceal the actual genetic
potertial resulting in low yield, less protein ad non-
uniform grains necessitating homogenous, protein-rich
ad hiigh seed yielding popullation. The variable popullation
were grouped into 9 different morphotype clusters based
on plant height, inflorescence shape, ocolour and other
variations. Within each cluster phenotypically superior
plants were selected.

A total of 54 superior plants were identified with moderate
1o high seed yield. Plants with higher seed yield G 8/
platt) vere studied for the protein content that ranged
fran 11.4 to 16.3%. Selections with high protein content
and high seed yield were identified and the superior
slects will be sbjected t© further evaluation for their
hamogeneity and protein yield. Morphologically uniform
protein-rich selects will be pooled to derive the

homogenous  popullation with desirable qualities.

Earlier products relevant to the Indian context using
these seeds were developed. This includes a method to
make quinoa upma and quinoa idlis.

Yeast Lipidome:A few yesst trascription fectors that
could possibly play key regulatory roles in lipid
metabolism were identified. The transcription factor
FKH1 positively regulates the lipid phosphatase gere
LPP1, which leeds to TAG accunulation in the deletion
nmutants of a family of genes called RAD genes that are
inohed in RAdiation Damage response and hence in
DNA repar. Quite interestirgly, RAD mutanits dee to
deficiency in damege repar, show short chronological
life span and premature aging symptoms. These
sigature events of aging with high levels of lipids, which
is providing a cue that lipid accunulation could perheps
sernve as biamarkers in aging were correlated.

In aother study involving the transcription factor PHO4
ad its regulation on PHM8, a lysophosphatidic acid
(LPA) phosphatase that is involhved in the conversion of
LPA to Monocacylglycerol (MAG), subsequent increase
in triglyceride levels vere dosened. Wile TAG is formed
from the precursor DAG molecule that comes from the
dephosphorylation of Phosphatidic acid as per the
Kennedy pathway, for the first time it waes proposd that
there could be a MAG mediated TAG biosynthetic
machinery in yeast, wherein the MAG flux from the
overexpression of PHM8 is converted to DAG and then
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subsequently to TAG by the DGAL1 gere which thus far
has only been knomn to be a DAG acyltransferase.

In a third study inwlving the yesst transcription factor
IME4, a positive regulation of this factor an a yet o be
characterized gene, YOR022C was observed. In the
study, it was possible to characterize this as a
mitochondrial phospholipase with special preference for
cardiolipin as substrate. It was also proposed that
mitochondrial dysfunction wes due to the deficiency of
cardiolipin in tre cells ad also de to the yoregulation
d YOR022C gere.The strains deficient of cardiolipin
showed fragmented mitochondria was demonstrated.
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® Creation of advanced research facility in
molecular nutrition (\Nutri-Arm) (Balaji Prakash)

Dipeptidyl peptidase - IV inhibitors of natural origin

Dipeptidyl peptidese -1V (OPP-1V) is an attractive target
for diabetes therapy due to its incretin hormone
regulatory effects. It is wickly distributed in alhost all
human tissues and Fluids. Incretin hormones (GLP-1 and
GIP) are endogenous physiological substrates for DPP-
1V enzyme. Inhibition of DPP-IV prevents degradation
of these biologically active incretin hormones and
enhances glucose-dependent insulin secretion from
pancregtic B-clls. Although syrthettic inhibitors of DPP-
IV are in clinical us= for the cottrol of hyperglyceamia,
several adverse side effects associated with these drugs
necessitate the need for ratural and safe irhibitors. In
the present study fenugreek seeds were used as a natural
source for DPP-1V inhibitors. Phenolic and alkaloids
extract were prepared and quantified from fenugreek
seeds. Campositional analysis and quantification of
phenolics and flavonoids revealed the presence of

myricetin, rutin, Gallic and ferulic acids at highest
concentrations than other phenolics. Trigorelline wes
separated and quantified by reverse phase HPLC and
the content in fenugreek seedswas found to be 8.6 my/
g (Figure AB). Both the extracts showed multiple
antioxidant ectivities. Free radical scavenging, reductive
aoilities ad netal delating activities of extracts vere
found to be 360.08 pmoltrolox equi/g, 1778.9 pmol
Fe?equi/g and 4027.9 pmol EDTA (trigorellire extact)
and 279.2 pmoltrolox equi/g, 426.8 ol Fe?*equi/g and
145_7umol EDTA equi/g (pheolic extract) of defatted
flar, respectively. However, trigorellire reference
standard shoned weak artioxidant activities determined
under same conditions. Extracts and trigonelline
reference standard also inhibited protein fragrentation
by scavenging hydroxyl radicals and showed the
protective effects agpinst structural darege to protein
induced by free radicals (Figure C).In addition,
preliminary studies indicated that phenolic and
trigorelline extracts fron fenugreek, and trigorelline
reference standard inhibited DPP-1V activity. Detailed
studies on the inhibition of DPP-1V activity, kinetics ad
mode of binding in the active site of the eyne are in
progress.
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Food molecules to modulate Bile Acid Transporters
(ASBT)

Diminishing intestinal resbsorption of bile acids trigoers
the synthesis of bile acids by utilizing the endogenous
pool of cholesterol and thus can reduce the blood
dolesterol ad other lipids leel. The reciraulation of
bile acids can be disrupted at the ileal level by
modullating the ileal apical sodiun-dependent bille acid
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transporter (ASBT). Bile acids successfully complete
the enterohepatic recirculation through the complex
transporter system involved at each junction in the
enterocyte and hepatocyte. ASBT actively purps hille
acids across the enterocyte membrane, from where
other transporters shuttle bile acids to the hepatooyte.
Molecular docking was carried out to screen
phytomolecules, which act as potential ASBT
modulators.Swviss Dock was used only as a primary
tool, for preliminary results. Outoare of docking studies
i.e. binding energy, poses, soores were interpreted to
make a comparative assesstenit. Trigoellire (Trigoella
foecum) and Withanolide (Withania somifera) were
selected as test molecules. Withaolide A yielded
gotimal binding interaction with ASBT of -9.17 kcal/ol.
On the besis of the results dotaired fron the I silio
studies, the bile acid trangporter modulation ability of
the test noleculles wes studied in vivo in dyslipidanic
model of Swiss albino mice, by the everted gut sac
experiment. Dyslipidemia was induced by feeding high
fat diet () of 33 vanaspati and control at ™ fat
lkedl. To understand the effect of dietay intake of the
test molecules on regulation of bile acid metabolism,
the expression of rate limiting enzymes of bile acid
biosyrnthetic pathway and transporters is being studied
by Westemn blotting. Cholesterol 7 alpha hydroxylase
(CYP7AL) rate-limiting enzyme involved in multistep
conversiion of dolesterol to primary bille acid wes probed.
It will be reprobed with B-tubulin to quantify the
expression.

® Chemopreventive effects of meat/ fish based
ingredients iIn in-vivo and in—vitro models

(Bhaskar N)

The anti-carcinogenic effect of squalene wes studied on
two glioblastoma cell lines (L\N229 and UB/MG) and
three leukemia cell lines (K562, U937 and HL60).
Different concentrations of squalene ranging from 0.05
to 1mM were tested. The percentage of apoptotis
induced death in treated cell lines was detected by
employing the annexiin fluorescene iso-thiocyante (FITC)
assay. Sgalere wes foud to irhibit the proliferation in
a dose dependent manner. However, a sudden death
wes abserved at a concentration of 0.5 mM for both the
glioblastoma cell lines whereas, the effective
concentration (M) for K562, U937 and HLEO cell lines
wes foud to be 0.1, 0.1 and 0.05, respectively. However,
cell gcle amalysis proed that squalere did not arrest
awy pheses in the cell ocle.
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Chicken bone protein hydrolysates (CBPHs) were
prepared by fermentation using Enterococcous feacium
MTCC5691 (CBF) and enzymatic hydrolysis (CBE) using
commercial enzyme alcalase under optimized
conditions. Both CBF and CBE were readily soluble in
water and shoned good emulsifying activities (Bl ad
42% for CBE and CBF, respectively) at H 6 gpart fran
good emulsifying stability (42% at pH 10 for CBE, 42.1%
at pH 6 for CBF). Likewise, both CBE and CBF showed
more than 8% protein solubility in the pH range of 2-
12. Foaming activity wes highest at pH 2 for CBE while
CBF exhibited no change in foaming activity across the
pH range. However , foem stebility was poor (<4 minutes).
The CBF exhibited considerable gelling ability at 6-12%
concentration; while, CBE did not show gelling ability.
Both the hydrolysates showed good antioxidant
properties as well. CBE and CBF had a total antioxidant
activity (1g asoorbic acid equivalent/g protein) of 23.3
ad 58, respectively.The DPPH and ABTS scavenging
activity were found t be 46.1% and 93.1% for CBE,
87.4% and 88% for CBF, regectively. The reducing
poner increased with increasing concentration of both
the CBPHs (B0-250 mg/ml). The results indicate the
potentiality of biotedrolagical gyproadhes for utilizing
chidken bore, a poultry by-product.

® Bioprospection of plant resources and other

natural products (BioprosPR) (Giridnar P)

Major Phenyl Propanoid Pattmay (PPP) intermediates
yostream to venillin were identified. Their leels alog
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with vanillyl alcohol and 2-hydroxy-4-methoxy
benzaldehyde were augmented when callus cultures
vere either subjected to abiotic elicitor stress (A, M)
ad also wen fed with ferullic acid. Significat levels of
Flavour metabolites were leached into spertt medium too.
The data dbtained in this regard prompted to proceed
for scale p studies which are in progress. Similarly for
the antioxidant and anticancer properties of root extracts
of snallowv root, LN Cap P23 (prostate cancer cell lire),
Mia-Paca-2 P16 (pancreas cancer cell line) were
maintained by DVEM + 10% FBS with antibiotics and
the work is in progress. Preliminary studies to find out
the possible food formulations by using root extracts of
D. hemikltonii were aimed and completed with required
sensory analysis.

® Nano-materials: Applications and impact on
Safety, Health and Environment (NanoSHE)
(Mukesh Kapoor)

Partial purified o-galactosidase from Vigna mungo seeds
was found to be not stable at high temperatures and
broad range of pH. A conbination of citric acid
precipitation, amoniun sulphate precipitation, ion-
exchange (DEAE-Cellulose and CM-Sepharose) for
purification of a-galactosidase from Vigna mungo
resulted in two peaks (P1 and P2) showing enzyme
actimity . P2 wes further purified using affinity (Concanvalin
A) chromatography and gave a single band of M ~ 40
Kba on a silver stained SDS-PACE gel. Magnetically
active nanoparticles (iron oxide FeCl,.6H,0 and
FeCl,4H,0 in 2:1 nolar ratio) were prepared by using
chemical co—precipitation method using lov molecullar
weight chitosan and TPP.The particles were locaded with
OM-Sepharose fraction of o-galactosidase. FTIR spectra
shoned characteristic pesks like Fe-O vibration 520 and
597 cm? relevant to, N-H, O-H stretch at 3461 and 3467
cm?, amide at 1624 and 1627 cm*, C-O-C at 1069 and
1027 cm? in bare and enzyme loaded nanoparticles.
Cross-linked enzyme aggregates of a-galactosidase
using glutaraldehyde were also made and immobilized

on magnetic nanoparticles with good retention of activity -

® XT iInterventions to combat malnutrition iIn
women and children (Gupta PK)

Nutritioss products like rice-milk mix, high protein rusk,
energy food- new formullation, nutri-chikki with spirulima,
dhal based nutritional supplement for foods (DB\S),
sesame based nutritious supplement, and fortified
mango bar were developed to integrate with ICDS
feeding schedule to meet the required RDA for macro
and micro nutrients of targeted preschool children
suffering from malnutrition. Important nutritional

parareters of all the develgped products were tested to
compute the required RDA and also to ascertain their
safety .

Two day training program on production and handling of
nutritious food products was conducted for 20
representatives of the Department of Women & Child
Development of Mysore Dist. at CSIR-CFTRI.Officials
of the Department of Women & Chilld Development, Child
Development Project Officials (CDPOS), Mahila
Supplementary Food Production and Training Centre
(MSFPTC) and Anganawadi workers were integrated into
the project plan. Subsequently ethical clearance wes
obtained.

CSIR-CFTRI team visited Anganawadis of Nanjangud
Taluk along with officials of Women and Child
Development Department, Mysore District, and selected
a fav Angananedi for distribution of CSIR-CFTRI products
along with existing menu of ICDS. Selected
Anganawadies were Rampura, Hegadahalli and
Chamallapuradahundi folloned by Kothannahalli Colony
as conrol in Nenjangud Tallk. Target population wes 3-
6 year old children. Baseline anthroporetric suney of
290 children for 12 centers of Anganwadis (Rampura,
Heggadahal i and Chamalapuradahundi) were carried out
as per questiomaire for amlyzing their social status,
health status and family background. Compilation of
these data iIs uder progress. The products distribution
along with Anganawadi foods will be continued and
biochemical parameter as suggested is being analyzed.

Chemical Sciences Cluster

e Animal and bird feed and probiotic metabolites
from fleshings (Bhaskar N)

In continuation to the previous work done on antibecterial
activity of lactic acid becteria (MB) against different
food borme pathogens, the LAB culltures were allso tested
for antibacterial among each other and other LAB. The
results shoned no antagonistic activity among them or
other LAB aultures. These aultures vwere also tested for
their gronvth at different rage of temperature, pH ad
salt concentration. The resistance tonards 25 different
antibictic available for Gram positive and Gram negative
organisms were also tested. Amongst these, the
cultures shoned resistance to almost 14 of them. The
aultures were analyzed for collagenase and gelatinase
activity as vell. Of the 12 LAB aultures, 4 cultures
exhibited good collagenase and gelatinase activity.
Besides this, bacteriocin isolated from 12 LAB aultures
were also tested for the preservations of raw goat skin.
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This study revealed that there wes significant reduction
in pgulation of E oli, S. aureus ad Pseudomonas
Spp-in the bacteriocin treated raw skin compared to
control (without treatment). This preservation study wes
conducted for 9 days at anbient temperature. Further
work with relation to feed formulation based on tamery
Tfleshing prodcts is in progress. In addirtion, the institute
poultry complex is also being renovated as a part of this
project.
® Membrane and adsorbent technology platform
for effective separation of gases and liquids
(Subramanian R)

CFTRI”s component mainly focuses on application of
solvent resistant nanofiltration and ultrafiltration
membranes for select processes with emphasis on
extraction and purification inolving organic solvents.
Lab-cast membranes developed indigenously by
CSMCRI and imported commercial membranes were
evaluated for their possible goplication in desolventizing
and degumming steps in vegetable oil processing and
desolverttizing ethanol extracts of spent green tea with

regect t© sohvent staility, selectivity ad productivity -

The performance of lab-cast SRUF membranes nearly
matched the performance of commercial membranes in
deguming vegetable oils. Desolventizing hexane-oil
miscella employing membranes is a challenging task
and some promising results were obtained with lab-cast
SRNF membranes. Desolventizing ethanol extract of
spent green tea using commercial SRNF membrane is
under progress.
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® Development of sustainable processes for
edible oils with health berefits fron traditional
and new resources (PEOPLE HOPE)
(Venkateswaran G)

Poly Unsaturated Fatty Acids (PUFAs) are considered
to be an important aspect both nutraceutically and
pharmaceutically. Humans are unable to synthesize
PUFAs, therefore intake of these soeciality lipids are

necessary through food. A balanced o-& -3 PUFA ratio
hes been linked to health berefits and it prevents chronic
diseases such as heart disease, hypertension,
inflanmation and other auto Inmune disorders. A fied
sunvey was conducted to collect soil sarples in Westemn
Ghats region covering Kerala, Karmataka and Tamil Nadu.
Fron 100 soil samples, 150-160 fungal cultures were
isolated for their oleagiresity - The screening was carried
out using standard microbiological methods and
qualitative selection of oleaginous fungi using Sudan
Black B ad Nile red stain. Around 55-60 strains were
qualitatiely identified as oleaginous fugi. These aultures
were subjected to screen for PUFAs contents and found
that about 15 cultures produced PUFAs with specific
reference to GLA by Gas Chromatography (GC) analysis.
All these strains are being confirmed by 18s rRNA
sequencing method for their species identification, the
sequences are deposited and published in NCBI. The
native isolate Cunninghamella elegans CFR-CO7
(GenBank ANo. KF916583, NCBI) produced maximum
biomass of 11.28 g/L. (ON), total lipid yield of 38.5%
and the concentration of GLA (Gamma Linolenic Acid;
A% C18:3) was observed as 21.72% v/w of the total
lipid dotained at 28°C, 180 rpm ad pH 5.5 for 132 h.
This strain wes further subjected to grow at 20°C to
obtain the maximum yield of GLA. Observation indicated
that tte rative isolate C. elegans CFR-CO7 produced
11.84 g/ (DN) biomass, 19.68% total lipid, 16.6% W/
w GLA and surprisingly 1.9% v/Av ALA (Alpha Linolenic
Acid; A%25 C18:3). This was conformed with GC and
GC-MS chromatograms. The growth of this fungus at
lov tenperature (20°C), which altered the biosynthetic
petihway and for the production of »-6 ad o-3 fatty acids
which includes GLA ad ALA.

® Encapsulation and drying of the cell mass of
representative microbes to maximize viability
(Raghavarao KSMS)

The main emphasis of this research project was the
production of dry microorganisms, with high viability by
dryirg. Availability of encgpsulated microorganisms will
help in bioremediation and weste water treatment. In
the earlier experiments yeast was used as representative
of the microorganisms being developed in the project
for enviromental protection. Drying trials were conducted
with suitable microorganisms from participating
laboratories which will be of further use for enviromental
purpose. The present work aims at preparation of
encapsulated microorganisms with high viability by
using spray drying.

The carrier materials enployed earlier for yesst cell ad
whiich was giving good results was chosen 1o encapsulate
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microorganisms. Phase contrast microscopy was
carried out in order to confirm the presence of
microorganisns and the possible cormtaminants in the
spray dried sanples. Based on the initial spray drying
trials of yeast using 7 different carrier materials
Maltodextrin (\DX) exhibited the highest cell count/g
and com starch gave the highest ponder yield. These
two carrier materials were used in carbination to perform
Tew experiments to dry the microbial cells by granullating
them in a granulator folloned by drying at terperature

of 40°C in Low Humidity Lov Temperature (LTLH) dryer.

Information Sciences Cluster

® CSIR Knowledge Gateway and Open Source
Private Cloud Infrastructure (KNOWGATE)

(Ragavan 1)

A total of 63,438 records camprising of books, boud
wolures, student project reports, theses and dissertation
were validated and migrated fran current library software
(OpenBiblio) to KOHA wstalled on the KNOWGATE
sener . Around 560 library member 5 data awileble is
keyed in KOHA software. Bibliographic data of patents
filed by CSIR-CFTRI for the period 2000-2010 (337
records) has been provided to Nodal Lab (NISCAIR) for
CSIR-Trend Module. Domain name and Public IP
address has been assigned to access the data and
aaileble at WRL: http://library dHtri.aon.

Physical Sciences Cluster

® Measurement Innovation iIn Science and
Technology (MIST) (Sreenivasa MA)

The objective of this programe is preparation of
vegetable oil and milk poader CRVs for pesticides and
conducting proficiency testing. Refined vegetable oil
(@5D) wes procured and screened for pesticide residues.
Antioxidants were added and half the portion of oil wes
spiked with methyl parathion and a-endosulfan
pesticides at 1.0 and 0.50m lewvels, respectively, vhile
remaining half portion waes used as control. Using the
prepared CRMs, a proficiency testing was conducted
where 29 laboratories participated. Qotained results were
Subjected to statistical evaluation ad the z-soores of
the participated laboratories were intimated. A bench
scale preparation of milk poader with pesticide was
prepared to study the degradation, recovery and
achievable homogeneity of pesticides. Milk was spiked
with methyl chloropyriphos and lindane pesticides at
1.0 and 0.5ppm levels to represent organochlorine and
organophosphorus pesticides. Spiked milk was
homogenized and spray dried. Spray dried cotrol milk
ponder is being amalyzed for its homogeneity.
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Prof. Ram Rajasekharan . . ... Director

Director’s Office

Chikkaswamy S
Papanna
Venkatesh G

Animal House & Facility

Muthukumar SP (Head)
Ramesha CP

Shinde Vijay Sukdeo
Varadaraju C

Biochemistry & Nutrition

Akhilender Naidu K (Head)
Dhanya K

Kalpana Platel
Muralikrishna G

Prasada Rao UJS

Shylaja M Dharmesh

Singh RP

Srinivasan K

Venkatesha P

Vijaya Kumar BV

Central Instruments Facility & Services

Keshava Prakash MN (Head)
Anbalagan K

Asha M

Bhavani Eswaran
Dhaneesh K

Harish Raj V

Judhisti D

Lokesha C

Padmere Mukund Lakman
Sanjay Lal KP

Srirama R

Umapathi H

Umashanker B
Vatcharavelu K

Food Engineering

Subramanian R (Head)
Anandharamakrishnan C
Bammigatti G

Bharath

Chakkaravarthi A
Francis JV

Ganesh Prasad PS
Girish K Ghiwari
Jayaprakashan SG
Kamala Gopalan
Mahadev S Khanapuri
Manohar B

Mohan Madaiah
Mukunda K

Navin K Rastogi
Parande AK
Puttaraju BV
Raghava Rao KSMS
Rajesh M

Ramesh G
Ramesh RN
Rangaswamy KP
Shesha Narayana K
Shivappa S

Sridhar BS
Suvendu Bhattacharya
Umesh Hebbar H
Venkatesh Murthy K
Venkatesha V
VeluV

Design & Fabrication Unit

Nagaraju VD (Co-ordinator)
Aijaz Ahmed

Ezhil Murugan R
Jagannatha MK

Kumar N

Prakash N
Rangadhamaiah

Shiva Kumara M

Microbiology & Fermentation Technology

Prapulla SG (Head)
Anu Appaiah KA
Avinash P Sattur
Kempe Gowda N
Madhusudhan Rao D
Manonmani HK
Mohammad Ziaulla Y
Mohan Dhale A
Neelakanteshwar Karaddy
Prakash M Halami
Praveena Bhatt Mudliar
Punil Kumar

Renu Agarwal
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Roopavathi C
Sarma MVRK
Somashekar D
Swaroopa Rani D
Umesh Kumar S
Vanajakshi V
Varadaraj MC
Vijayendra SVN

Flour Milling, Baking & Confectionery
Technology

Walde SG (Head)
Basavaraj M
Crassina Kasar
Dhanashekar PS
Gangadharappa GH
Inamdar AA
Indrani D
Jyothsna Rajiv
Masthamma M
Mohammed Eliyas
Mohammed Peer
Mohan Kumar S
Prabhasankar P
Saravanan M
Satheesha MR
Sai Manohar R
Soumya C
Sourav Kumar
Sudha ML
Suresh Sakhare
Venkatesha R

Food Protectants & Infestation Control

Rajini PS (Head)
Akmal Pasha
Bhanu Prakash
Krishnaiah HE
Manjunath Prabhu BH
Manivannan S
Ramaswamy K
Ramprasad TR
Shivaramaiah HM
Subbaraya N
Sumithra Devi S

Food Packaging Technology

Rajesh S Matche (Head)
Arun Kumar P
Keshava Murthy PS

Nagendra MA
Sathish HS
Shobha S

Food Safety & Analytical Quality Control

Laboratory

Asha Martin (Head)
Alok K Srivastava
Amrutha Kala AL
Aruna Kumar
Ashok K Maurya
Bhuvaneshwar P
Devendra J Haware
Jinesh P

Lalitha HJ

Mohan Kumari HP
Nanishankar V Harohally
Prasanna Vasu
Sreenivasa MA
Sridhar R
Umamaheshwari P

Fruits & Vegetable Technology

Iboyaima Singh Ng (Head)
Aradhya SM

Arun Kumar
Chandrashekara R
Chauhan AS
Chayadevi R
Kudachikar VB
Kulkarni SG

Negi PS

Revathy Baskaran
Sachin M Eligar
Shashirekha MN
Ushadevi A
Vanitha T
Vijayalakshmi MR
Vijayanand P

Grain Science & Technology

Satyendra Rao BV (Head)
Aswathnarayana KN
Jayadeep A

Manisha Guha

Meera MS

Mohd. Shakeb

Sasikala VB
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Shantha

Shruti Pandey
Sila Bhattacharya
Somanna
Sreerama YN
Srinivas A
Umesha BA
Usha Dharmaraj

Traditional Foods & Sensory Science
Sukumar Debnath (Head)

Amudha Senthil
Babylatha R
Chethana R
Gopala Krishna AG
Jeyarani T
Manjula TC
Maya Prakash
Ravi R

Roopa BS
Shivashankar S
Suresh Kumar G
Suresh Prasad N

Meat and Marine Science

Rathina Raj K (Head)
Bhaskar N

Harish Prashanth KV
Madhava S

Mathen Mathew

Modi VK

Narasimha Murthy SJ
Sachindra NM
Sakhare PZ

Shiva R

Suresh PV

Tanaji Kudre

Molecular Nutrition

Srinivasan K (Head)
Balaji Prakash
Ganesan P

Joseph GS

Kunal Sharan
Nandini CD

Ravi Kumar

Lipid Science

Uma V Manjappara (Head)
Ajay Wamanrao T
Sreedhar RV

Vijaya Raj P

Plant Cell Biotechnology

Bhagyalakshmi N (Head)
Giridhar P

Karuna V

Mudliar SN

Nandini P Shetty
Narayana A

Paramesha M

Sarada R

Vikash Singh Chauhan

Protein Chemistry & Technology

Purnima Kaul Tiku (Head)
Anupama R
Brahmalinga
Gopal C
Govindaraju K
Jyothi Lakshmi A
Lokesh

Mukesh Kapoor
Radha C
Rajagopal K
Ramakrishnan P
Sindhukanya TC
Sridevi A Singh
Sutapa Mukherji

Spices and Flavour Sciences

Madhava Naidu M (Head)
Anil Kumar K
Bettadaiah BK
Borse BB
Chandramani
Jaganmohan Rao L
Hafeeza Khanum
Manjunath JR
Nagarajan S
Pushpa S Murthy
Pooja JA Rao
Ramalakshmi K
Shivaswamy
Sowbhagya HB
Srinivas P
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Library

Raghavan | (Head)
Mahadevi

Murali YN

Padmavathi T
Somashekar KS
Suneetha R Bhanderkar

Information & Publicity

Ramesh Kumar P (Head)
Ravishankar AC

Renuka S

Sharma KVSAS
Vishnukumar M

Human Resource & Development

Co-ordinators

Srinivas A

(M. Sc. Food Technology)
Gangadharappa GH
(ISMT Course)
Anandharamakrishnan C
(Ph.D -AcSIR)
Jayadeep A

(Ph.D - Universities)
Sridhar BS

(Short Term Courses)
Asha MR

Hanumantha

Lakshmi K

Murali Madhav V

Rao PVR

Rekha MN

Planning, Monitoring & Coordination

Siluvainathan P (Head)
Anita CS

Kumar B

Kusuma K
Lakshmamma

Manilal P

Radha

Technology Transfer & Business Development

Gupta PK (Head)
Dinakar KR
Kalpana SG
Krishna GA
Manjunath N
Pattekhan HH
Raghavendra SV
Santhosh G
Udaya Kumara H

Computer Centre

Siluvainathan P (Head)
Anil Kumar P
Geethesh Menon MV
Jyothi K

Manohar SRM

Shalini M Govinkop
Srividhya CS

Suresh PSN

Construction & Civil Maintenance

Arulalan K (Head)
Anthony

Anand Kumar K
Chikkaiah C
Ganesha M
Jayaram HC
Mohan Rao P
Nagaraju HM
Prashantha

Engineering & Mechanical Maintenance

Ramesh T (Head)
Aravind C
Chandrashekara N
Chikkalingaiah
Hemaraju R
Irudayaraj A
Jayakumar B
Jesuraj L

Mahesh D
Manjunatha Rao AR
Narasimha Murthy
Narayana Rao Sindhe D
Narayanan K
Naveen Kumar C
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Parashuram P
Putta Swamy
Siddaiah
Somasundaran CC
Subramani
Suresha H

Vijay Prasad Raju G

Administration

Office of the Administration Officer

Mallika P Kumar (AO)
Geetha S
Lawrence A

Establishment - |

Sujatha Ravikumar (SO)
Basavaraju C

Establishment - |l

Satheesh Kumar MD (SO)
Bushra Masrur

Komala HC

Nataraja C

Establishment - lll & IV

Ramachandraiah M (SO)
Bharathi Murthy P

Jyothi S

Padmavathi HR

Preetha K

Rajashekara M

Establishment - V

Satheesh Kumar MD (SO)
Basavanna K

Malini TS

Mamatha

Nagamani S

Padmini M

Ramesh S

Vijayalakshmi J Rao

Establishment - VI

Krishnamurthy R (SO)
Anseem Ahmed
Chanchala Kumari
Jaya HS

Nagaraju M

Rathna R
Savitha K
Usha Kiran KA

Establishment - VII

Satheesh Kumar MD (SO)
Maheswara Murthy M
Rajashekar KL

Shivanna K

Finance & Accounts

Sathyanarayana NS (FAO)
Anis Ahamed Pasha A (SO)
Rajesh V (SO)

Divya MV

Janaky PL

Mahesha |

Manikanta Swamy SN
Naushad Basha MR
Pradeep R

Raghavendra TK
Rajamallu M

Ravi VK

Shashikumar P

Srinivasa Rao N

Vasantha UR

Transport

Krishnamurthy R (SO)
Gangadharappa KC
Hemantha Krishna M
Mohammed Shauib
Rangaswamy SK
Venkatesh K

Suresha S

Nanjunda R

Hindi Implementation Unit
Anitha S (Hindi Officer)

Stores & Purchase

Thomas Kuriakose (CoS&P)
Shenbaganathan A (SO)
Abhijna

Anil G Revankar

Asha Dinakar

Katanna

Kavyashree L

Lakshminath Thakur
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Prasad T
Ravikumar C
Raviswamy HC
Savitha MP
Shiva Kumar CR
Somaiah PT
Somalatha B

Canteen

Doddaiah
Gangamma

Krishna DR

Mahesh S
Narashimha
Palakshan B Veeranna
Ramakrishna

Suresh KS

VeluM

Guest House

Satheesh P
Chikkabasave Gowda

Health Centre

Kala R Swamy Dr. (Lady Medical Officer)
Devaraju P

Jayalakshmi MB

Naveen Kumar AV

Poornima N

Sangeetha Lal EP

Shivamallappa VM

Vittal Rao

Agri-horticulture
Sreedhar RV (In-charge)

Security

Chandrashekar

CSIR-CFTRI Resource Centres

Mumbai

Badgujar PM (Head)

Ahuja DK

Khadka Deo Bahadur Sher Singh
Santhanam PSPM

Shailaja R

Sheetal Gupta

Hyderabad

Satyanarayana A (Head)
Balaswamy K
Jyothirmayi T
Nagender A
Narasing Rao G
Prabhakara Rao PG
Rudrayya G Math
Sathiya Mala B
Srinivasulu K
Sulochanamma G
Yadaiah M

Lucknow

Gothwal PP (Head)
Mahejibin Khan
Nandkishor

Rahul Singh
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Newly recruited staff (As on 31.3.2015) Research Council
Chairman
Dr. Balaji Prakash Prof. G. Padmanaban
Sr. Principal Scientist INSA Sr. Scientist
Dr. Sutapa Mukherji Sr. Science and Innovation Advisor, BIRAC, DBT
Principal Scientist Department of Biochemistry
Dr. Nandini CD Indian Institute of Science
Principal Scientist Bengaluru - 560012

Dr. Ajay Wamanrao Tumaney
Principal Scientist

Dr. Arunkumar P Dr. B. Sesikeran

Sr. Scientist Former Director

National Institute of Nutrition
Hyderabad - 500007

External Members

Dr. Ganesan P

Scientist
Dr. Sarma MVRK Dr. C.C. Lakshmanan
Scientist Chief Scientist & R&D Head

ITC R&D Centre

Dr. Tanaji Kudre . .
J 1st Main, 1st Phase, Peenya Industrial Area

Scientist Peenya, Bengaluru - 560058
Dr. Kunal Sharan
Scientist Prof. M. Udayakumar
Department of Crop Physiology
University of Agricultural Sciences
Management Council GKVK Campus
Bengaluru - 560065
Chairman Shri A. Simon
Chief Manager - R & D
Prof. Ram Rajasekharan Tata Global Beverages Limited
Director, CSIR-CFTRI Kirloskar Business Park
Block C, 4th Floor, Hebbal
Members Bengaluru - 560024

Dr. Shantanu Samant
R & D, Choc & Tech Services
Cadbury India Limited

Shri Shyam Chetty
Director, CSIR-NAL, Bangalore

Dr. Nanishankar V Harohally Cadbury House, 19B, Desai Road
Scientist, FS&AQCL Dept. Mumbai - 400026

Dr. Sreerama YN

Sr. Scientist, GST Dept. Agency Representative

Dr. Modi VK Dr. Rajesh Kapur

Chief Scientist, MMS Dept. Advisor

Department of Biotechnology
Block-2, CGO Complex, Lodi Road
New Delhi - 110003

Dr. ShylajaM Dharmesh
Principal Scientist, B&N Dept.

Shri Murali Madhav V

Sr. Technical Officer(3), HRD Dept. DG Nominee

Shri Siluvainathan P Dr. C.S. Nautiyal

Prinipal Scientist & Head, PMC Director

Shri Rajesh V (Ex-officio) CSIR-National Botanical Research Institute
SO (F&A) Rana Pratap Marg

Lucknow - 226001

Smt. Mallika P Kumar
Administrative Officer
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Sister Laboratory Permanent Invitee

Dr. Ch. Mohan Rao Head or his nominee

Director Planning & Performance Division
CSIR-Centre for Cellular & Molecular Biology Council of Scientific & Industrial Research
Hyderabad - 500007 Anusandhan Bhawan, 2, Rafi Marg

New Delhi - 110001
Cluster Director

Prof. Siddhartha Roy Member Secretary

Director Dr. G Muralikrishna

CSIR-Indian Institute of Chemical Biology Chief Scientist

4, Raja SC Mullick Road, Jadavpur Department of Biochemistry & Nutrition

Kolkata - 700032 CSIR-Central Food Technological Research Institute
Mysore

Director

Prof. Ram Rajasekharan

Director

CSIR-Central Food Technological Research Institute
Mysore - 570020




You can visit us
@

www.cftri.com

@ontact Detai@

Technical Services Head
Technology Transfer & Business Development
Phone: 0821-2514534
Fax: 0821-2515453
email ; tthd@cftri.res.in

Information & Publicity  Head
Information & Publicity

Phone: 0821-2515910

Fax: 0821-2517233
email : iandp@cftri.res.in

Human Resource Coordinator(s)
Development
Ph.D (AcSIR)
Phone: 0821-2514310/2514760
Fax:0821-2517233
email : acsir@cftri.res.in

Ph. D (University)

Phone: 0821-2514310 / 2514760
Fax:0821-2517233

email : phduniv@cftri.res.in

M.Sc. Food Technology
Phone: 0821-2416028
Fax:0821-2517233
email : hrd@cftri.res.in

ISMT Course

Phone: 0821-2514310/2514760
Fax:0821-2517233

email : gangadarappa@cftri.res.in

Short-term Courses

Phone: 0821-2514310/ 2514760
Fax:0821-2517233

email ; stc@cftri.res.in
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