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Foreword

Teaching, research and extension are the three main functions assigned to our University. Teaching is 
a prime function and needs to be performed at the highest level of competence, that is possible only 
when the faculty is engaged in research activities. Such engagements help teachers to remain at the 
cutting edge with the advances in their own subjects. It also sustains the interest in the academic 
activities and provides opportunities to the students to get acquainted with frontline areas. It widens 
the scope of learning and exposes students to the latest developments in research methodology and 
encourages them to take up careers in the research field.

Food Science and Nutrition. an ever expanding subject with multi disciplinary roots, is vitally important 
for the physical, mental and social well being of all people. The Department of Home Science of 
College of Horticulture has contributed significantly in Ihe areas of value addition and product diversi
fication. quality evaluation of foods and food products, documentation of traditional foods and assess
ment of food and ntnticnal secunty of the community.

I am extremely happy to present the compendium of research activities in Home Science (Food Sci
ence and Nutrition) highlighting the research so far undertaken in the department. This publication will 
serve as an indicator to evaluate the progress and trends in research activities. It would also help to 
suggest necessar/ measures to be taken to sustain and enhance the research contributions in this 
field.

I would like to place on record my sincere appreciation of Ihe efforts made by Dr. V. Indira, Dr. Suman 
K T and Dr Lakshmy P S  for preparing this compendium in short span of lime. I am sure that it will 
serve as a valuable reference material for anyone interested in tho area of food science and nutntion

Dr. P.K. Valsalakumari
Associate Dean 

College of Horticulture
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r. q u a l it y  e v a l u a t io n  o f  f o o d s  a n d  p r o d u c t  d e v e l o p m e n t

A. C ER EA LS  AND PU LSES

1. Nutritional Studies on the Bioavailability of Iron
from Cereals and Pulses

Name of the Student: Jainita M. Mehta (1994-16-06)
Major Advisor: Dr. V. Usha

Evaluation of the in vitro availability of iron from commonly consumed cereals and pulses 
and the effect of cooking utensils, processing and cooking methods on the bioavailablity of 
iron m ccreaU and pulses commonly consumed by Keralitcs were conducted. The possibility 
of improving the availability o f iron from cereal and pulse based Kerala diet by 
supplementation or substitution was also explored. Three cereals namely rice, wheat and 
ragi and six pulses namely bengal gram, green gram, black gram, horse gram, cow pea and 
soybean were selected for the study.

Among cereals, though the total iron was maximum for ragi (6.79mg/100g), the absolute 
available iron was less (0.49mg/100g) mainly due to its high fibre and tannin contents. 
However, germination of ragi for 48 hours improved the bioavailability of iron (3.03mg/ 
I OOg). Refined wheat flour had the maximum bioavailabity (0.68mg/l00g) owing to the 
reduction of fibre and phytic acid during refining when compared to whole wheat flour 
(0.63mg/l00g)

Among pulses, maximum absolute available iron was in bengal gram (3.80mg/100g) followed 
by soybean (3.0mg 100c) and least for black gram (0.50mg/100g) due to high phytin 
phosphorus and i.mnin The total and absolute available iron increased on dehulling the 
pulses except in the case of soybean. In bengal gram, after dehulling, the absolute available 
iron increased to 9.7mg I OOg. further increase in iron availability was observed on 
germination of pulses due tn the breakdown of anti nutritional factors. In germinated bengal 
gram this was found to be 4.80mg/I00g.

A slight increase in the absolute available iron of fermented and unlermenled idli batter was 
observed which became more available on cooking bv steaming. In pulses, lour lo six fold 
increase in the absolute av ulablc iron occurred by germination and roasting. In bengal gram, 
the available iron doubled on roasting, while in hlai k gram 10 to 15 lold increase occurred 
on roasting. Roasting the puUes after dehulling further increased the iron availability.

Pressure cooking rice was found to he better with respect In total iron and absolute available 
iron when compared to boiling. In pulses, soaking and boiling pressure cooking were found



lo he belter lo improve the iron u\ailahility. The lotul iron vs as lound lo be maumum win n 
cereals anti pulses were cooked in iron vessels. I lie absolute available non was maumum 
when cereals and pulses were cooked in glass, mud or tuition coaled vessels and wus ka..i 
when they were cooked in aluminium vessels

lion absorption studies ol typical Kerala diet revealed that diet containing henic non had ill* 
highest unusable iron and all oilier diets had iron absorption inhibitors like phytm phosphui us 
tannin and crude fibre I hus, absolute available iron ol the dici can be improved bv modifying 
the local diet by supplementing 01 subsiiluimg loods containing mm absorption enhance!s 
or bv using proper processing methods.

2. Standardisation and Quality Evaluation ot 
Protein Enriched Mango Bars

Name of the Student: Shenne N.A. (2003-16-03)
Name of the Major Advisor: Dr. V. Usha

An attempt was made to standardise protein enriched mango bars and to evaluate the 
nutritional, organoleptic and shelf life qualities of the developed products Mango variety 
Totapuri was used for preparing mango bar. To enrich mango bar, green gram dhal was used 
as a source of protein. Dhal was roasted for five minutes, powdered and steamed for 10 
minutes, dried and used for enrichment of mango pulp. The bar prepared w ith 100 per cent 
mango pulp was taken as the control (C M B ) and for protein enriched bar (P L M B ). KOOg 
mango pulp and 200g pulse flour were taken. Com flour (20g), citric acid (2.5g). potassium 
mcta bi sulphite (400ppm) and sugar (200g) were also added to prepare both C M B  and 
PEM B. The prepared bars (200g/pack) were packed in metallised polyester polyethylene 
laminated pouches (M PP) and polypropylene (PP) pouches and stored in ambient storage 
conditions for three months. The chemical constituents, acceptability and shelf life of the 
mango bar were evaluated initially and at the end of storage. The chemical constituents in 
C M B  and P EM B  are given in Table 1.
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Tabic 1. Chemical constituents present in C M B and P E M B  (per lOOg)
Constituents CMB PEM B
Moisture (g) 13.51 16.09
Acidity (g) 0.65 0.46
TSS (° brix) 54.5 51.5
Reducing sugar (g) 13.62 7.54
Total Sugar (g) 60.31 51.92
Crude fiber tg) 2.48 3.38
Protein (g) 2.04 6.77
Beta-carotene fug | 377 283
Vitamin C (mg) 24.40 12.53
Calcium (mg) 67 85
Iron (mg) 3.84 4.68
Potassium (mg) 100 212.5

Crude fibre, protein, calcium, iron and potassium were high in protein enriched mango bar 
when compared to control. During storage, the acidity. TSS and reducing sugar showed an 
increasing trend while total sugar, protein, beta-carotene. vitamin C, calcium, potassium 
and iron decreased Better retention of chemical constituents was noticed in both C M B  and 
PEM B  packed in M PP than PP packed sample. Significant reduction in the sensory' qualities 
like appearance, colour, texture and taste occurred during storage. The overall acceptability 
of C M B  was high m both the packaging materials when compared to PEM B . However, the 
bars had better acceptability when packed in MPP. Gradual increase in the bacterial, fungal 
and yeast count occurred during storage, but the count was less in M PP packed samples.

The yield and benefit cost ratio was found to be high for P E M B  than CM B. When compared 
to M PP packed sample, the P EM B  packed in PP had highest BC  ratio. However, nutrient 
retention and acceptability were more in P EM B  packed in M PP and had a BC  ratio above 
one and can be considered as economically beneficial.

3. Bin availability of Minerals from Pulses
Name of the Student; Ambih Appukuttan A. (2005 -1G-1 Ofi)

Name of the Ma|or Advisor Dr V Usha

An investigation to find out the bio-availability of minerals from pulses was under taken lo 
evaluate the effed of different processing and cooking methods on the in vitm  availability 
of calcium, iron, phosphorus, potassium and zinc from commonly consumed pulses like 
bengal gram, green gram and horse gram. The selected pulses were subjected to various 
processing methods such as soaking, soaking and dehulling, milling and germination and 
two cooking methods such as ordinary cooking and pressure cooking. The MCI cxtrnctability



ui minerals from these three pulses was estimated smie n induuM 
bioavuilabihty from foods

Among ihe processing and cooking methods studied, germination loi 1 lJI 11 ,L I
cooking for live minutes was found to be the best method lot im pio.ingi u <. . 1.1. u > ,

minerals like calcium (67.63%), iron (30.75%). phosphorus (55 OK •*) an /*,a (
bengal gram. In green gram and horse gram also maximum Lakium I - > u am .
respectively) and phosphorus (56 66%  and 52.13% respectively) exlractabil.ty occurred 
during genmnalion I his method is also suitable loi reducing the taimm conteni in j.nga 
gram ( 7 3 % ) ,  green gram (35%) and horse giam (00%) ( jemniialion loi Ui lioui an ore mar 
cooking for 30 minutes caused a further increase in iron exlradabihty. In green gram iron 
extractabihtv increased lo 70.10 per cent, while m horse g i.1111 extiactability ol irun 
potassium, and /me mil leased ti» 50 lo 70 per cent by this method. ( jenmnation loi _4 houi 
and 30 mts ordinary cooking showed maximum /me ( 70 01%) e*.traclabilit> m green giam 
In bengal gram (48,23%) and green gram (50 60%) maximum potassium e-.tiaclability wa-
noticed when the milled pulses were pressure cooked

Over all. the processing and cooking methods improved the IK. 1 cxlruciabiliiy ol minerals 
from pulses. Maximum improvement was brought about by genmnalion lur 1A and ohours 
followed by pressure cooking and ordinary cooking and milling. Hence, these processing 
methods can be used 111 household processing of legumes to improve the availability ui
minerals especially in developing countries like India where legumes arc an integral pari ol
the daily diet.

4. Standardisation of Green Gram Based Meat Analogues
Name of the Student: Nisha (2006 -16-106)

Name of the Major Advisor Dr. V. Usha

Meat analogues, which could simulate nutritional and sensory qualities of meat were prepared 
using green gram as the base and blending with soybean and wheat in different proportions. 
Gluten was used as a texturizing agent and spices like ginger, garlic, pepper and cinnamon 
were used for flavouring. Totally, ten treatments were tried with different proportions including 
one control with 100 per cent green gram.

A standard meat recipe was prepared by replacing meat with the developed products and 
evaluated organoleptically using a nine point hedonic scale. Three treatments namely 60 per 
cent green gram, 10 per cent soya and 30 per cent w'heat (T.,). control prepared with 100 per 
cent green gram (T0), and 80 per cent green gram. 10 per cent soya and 10 per cent w heat 
(To) were selected based on maximum organoleptic scores. The selected three treatment*, 
were packed in metallised polyester polyethylene laminate pouches and kept for shelf life 
studies for a period of six months. Chemical constituents, sensory qualities and microbial
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load were analysed initially, third and sixth months of storage. The products were also 
subjected to benefit cost analysis by comparing with a similar product available in the market 
and also with fresh meat and mutton. Meat analogue was observed to be a good source of 
protein; with maximum protein content in Tn (26g per I OOg). Fat content varied from 1.23g 
to 2.67g I OOg ' with a maximum fat content in T t. The fibre content was found to be high in 
T 11.82%). These three constituents were found to be low in the analogue prepared with 
green gram (control). Minerals like calcium (276mg lOOg ’), potassium (72.00mg to 73.00mg 
1 OOg ). phosphorus ( 177.94mg to 190.85mg 100 g 1 )and iron (1.77mg to 1.89mg 100 g'1) 
were also found in the meat analogue. However, on storage, significant decrease in the 
constituents occurred. A gradual increase in the microbial load was also noticed with the 
advancement of storage. Insect infestation was not noticed till the end of storage.

Organoleptic evaluation was done by preparing a recipe as in the case of treatment selection. 
The evaluation revealed that there was decrease in the organoleptic attributes during storage 
which affected the overall acceptability of the products. High over all acceptability was 
observed for the meat analogue prepared with 60 per cent green gram. 10 per cent soya and 
30 per cent wheat (T t) followed by T

The cost of the developed products was comparatively higher than its available substitute in 
the market. The co t̂ can be reduced considerably through large scale production. Hence, 
considering the health benefits compared to red meat, cost factor alone cannot be considered 
as a constraint in the development of the meat analogues. Therefore, meat analogue prepared 
with 60 per cent green grarn. 10 per cent soya and 30 per cent wheat and the one prepared 
with 80 per cent green gram. 10 per cent soya and 10 per cent wheat with comparable 
nutritional qualities and acceptability can be recommended lor popularization and large 
scale production.

5. Standardisation and Quality Evaluation o f ‘Tcmpoh’ 
and Tcmpeli Based Instant Soup Mixes

Name of the Student: I akshniy P.S (2006-24-10)
Name of the Major Advisor Dr. V. I Islin

Tempch and tcmpeli based instant soup mixes were standaidi/cd using green gram, cow pea. 
soybean, rice and wheat, and nutritional and shell life qualities ol these products were 
evaluated. Fermentation of lempeh was t am d out w ith pure cultures ol Rhizopus ohyjnponn 

M T( C 556 and twenty different combinations of selected legumes and cereals as substrates. 
Among tin different Iresh tcmpeli types prepared, one which was prepared using 100 per 
cent oybean had good appearance and texture. Ihe treatments with giccn gram had a 
comparable texture and appearance with the control prepared using soybean lempeh types 
with rice had better appearance and texture than that of wheat



Tempeh chips and roasts were prepared usiny the iicsli lunpt. i i>|,L ■ 
acceptability ol tempeh chips prepaied with dilleicnt cuiiibiiiations >aiico "
with the Inchest overall acceptability seme in Hid pci cent given yiain q '
acceptability ol roast ranged Iroin 7.5 to KM with the highest scoie m cowpea i ..i • i l l  
(50%) combination The highest l\ S I) ol X2.83 per cent wa^ lor equal piopt.muii ..I l k u .  
gram and rice combination and the highest IV IM J ol XX l)S pci cent wu l<>i r i. .n  
(75%) • rice (25%) combination

Fresh tempeh types prepared with 100 pel cent pieen gram. pei *-*-111 L ,LCn kiam “ ft 1 
cent rice, anil *‘0 per cent preen pram * 50 per cent nee were s l Ic lk  ju,.c on n u r  
acceptability, lVSD and I VIM) lor timber studies. I 10I1 tempeh type prepared with n  per 
cent soybean was selected as control

The analysis ol chemical constituents ol the selected fresh tempeh tjpes were cunductcd 
and the treatment prepared with 100 per cent soybean had the maximum moisture (
Q.i), protein (21.00% ), total fat ( 10.12% ), beia-carotcne ( 31.K5 pp). thiamine (0.31 mgi. 
calcium (140.10 mg), iron (3.6 mg), phosphorus (270.61 mg) and zinc <2.17 mpl whereas 
the treatment with 100% green gram had the highest fiber (2.52%), reducing vugai <2 01%), 
total sugar (4.21%) riboflavin (0.30 mg) and potassium <525.11 mg) per 100 gram. Starch 
content was highest (20.13%) in green gram 50 per cent - rice 50 per cent combination. 
None of the selected fresh tempeh types had vitamin C. The availability id calcium (61.7 
% ), iron (66.82 % ). phosphorus (65.72% ), potassium (63.60per cent) and zinc (88.00% )  
was highest in green gram and rice (50:50) combination

None of the tempeh types showed \ lability at low' pi I ( 1.5 lo 2.5). bile acid tolerance (I —3 1 ■ 
level) or antibacterial activity against cnteropaihogcns and hence no probiotic activity can 
be attributed to any of the selected fresh tempeh types.

The shelf life studies of the fresh tempeh types w ere conducted and the appearance, colour, 
flavour and texture of the fresh tempeh types stored under refrigerated condition were 
satisfactory up to 12 days for 100 per cent soybean and 100 per cent green gram tempeh In 
green gram and rice combination (75:25 and 50:50). the shelf life was onlv up to six dav 
under refrigerated storage. Frozen tempeh types were comparable to the fresh tempeh even 
after the 30th day of storage.

A gradual reduction in the overall acceptability score of the chips and roasts were observed 
with the stored tempeh types. The bacterial load in the fresh tempeh was found to be high, in 
die range of 49.3 to 69.3 x 1 O' cfu/g. A  gradual decrease in the bacterial count w as observ ed 
in all the treatments up to the 6th day of refrigerated storage and thereafter there was a dight 
increase in the bacterial count. No pathogenic bacteria were identified in fresh tempeh types 
The total yeast count in the fresh tempeh types was in the range of 42.6 to 66.3 xlO cfu g. 
The only identified fungus in fresh tempeh types was Rhizopus oligosporus. The total fungal 
count w'as in the range of 2.6 to 5.3 x 10' cftcg in fresh tempeh types which was reduced to 
LO to 2.3 x I0n cfu/g on the 12th day of refrigerated storage. In frozen tempeh types, the
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bacterial count was reduced to 0.17 to 0.49 x 10 cfug. yeast count to 0.46 to 0.86 x lO" cfu 
g and fungal count to 0.06 to 0.1 x 10 cfug after 30 days of storage.

The flour prepared from the tempeh types were packed in metalised polyester laminate 
pouches and stored for a period of six months under ambient conditions and evaluated for 
quality and shelf life attributes. The tempeh flour prepared w ith 100 per cent soybean had 
ihe highest protein (43.15%), total fat (20.87%), calcium (331.25mg), iron (8.03 mg), 
phosphorus (601 36 mg) and zinc (4.82 mg) per 100 gm. Maximum fibre (3.30%), riboflavin 
(0.03 mg) and potassium (979.68 mg lOOg) was observed in tempeh flour prepared with 
100 per cent green gram. Starch content was found to be highest (49.38%) in green gram 
and rice (50 50) combination. Thiamine was not detected in any of the tempeh flour. A 
decrease in the protein, total fat, riboflavin, and minerals was observed during storage.

The highest IV PD  of 90.86 per cent after storage was for green gram (75 % )  + rice (25%) 
and highest 1VSD  of 83.86 per cent was for green gram (50%) rice (50%) combinations.

All the tempeh flours remained w ithin the prescribed limit of microbial load making them 
microbiologically âfe even after mx months of storage. Insect infestation was not observed 
in tempeh flours after storage.

Tempeh flour, were used for tandardising instant soup mixes with suitable blending materials. 
For each of the selected tempeh flour four different compositions ol soup mixes varying the 
quantity of tempeh flour from 50 to 65g/ lOOg were developed. The soup mixes were packed 
in metalised polyester 1 ammatc pouches and stored for a period of six months under ambient 
conditions The soup mixes were evaluated for quality and shelf life attributes.

After storage, the moisture content of soup mixes varied from 6.53 to 7.53 per cent. The 
nutrients ranged from 5.53 to 34.65 %  (protein). 16.67 to 51.45 %  (starch), 0.40 to 2.S3 %  
( fiber), 0.67 to 17 93 %  (total fat). 0.00 to 0.028 mg/1 OOg (nboflavin). 39.96 to 298.60 mg 
100g (calcium). 1.12 to 5 17 mp/IOOg (iron), 227.61 to 551.66 mg I OOg (phosphorus), 432.31 
to 961 51 mg/ lOOg (potassium), arid 2 11 to 4.42 mg I OOg (zinc) in different compositions 
of soup mixes

The mean score for overall acceptability of the soups prepared with the stored soup mixes 
ranged from 7.5 to 8 2. The microbial load in all the soup mixes alter storage were within 
the prescribed limit and all the soup mixes can be considered .is microbiologically safe even 
a Ik  i storage for i\ months. Insect infestation wax not observed in any soup mixes.

I he cost of production of one kilogram ol fresh tcmpeli types varied from Rs. 5700 to Rs. 
08 0(1 One kilogram tempeh flour \ aricd from Rs 111.00 to 142 00 and that of soup mixes 
(50g) varied from Rs. 12.00 to I V00
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Name of ihe Student: Shabna Kunlmnonn (200K-K.-KM )
Name oh the Major Adubor: I Jr. Sumnn K

6. Quality Evaluation of Bam b oo  Seed and its Products

the cook my, bioehemte.d, nutntioual and oiyanoleptK ijualiiiL ol 1 *■ '
evaluated 1 he bamboo seed Horn wa-. also evaluated lot p h y M c a l ,  o.ganoleptic andkcqm g
qualities.
Optimum cooking time ol bamboo seed was lound to be 7fJ minute I in- -all | 
bamboo seed vslule cooking was lound to be 6.90 mfg with a no uine t vpati ion 
2.1b. Chain elongation ratio in bamboo seed was recorded as 0.89 Ihe amylose content in 
bamboo seed was found to be 34.4 per cent. The gelatmisation temperature index was high 
with a medium gel consistency of 48.20 mm. The moisture content m dried and nulled 
bamboo seed was found to be 6 70 per cent. Bamboo seed contains 13 78 per cent protein, 
one per cent fat, 62.56 percent starch and 0.02 percent fibre. 'I he calcium, non and phosphor*, 
contents of bamboo seed were 30.60 mg, 5.94 mg and 158.60 mg respectively pel lOOg In 
vilm  siarch digestibility of bamboo seed w as lound to be 50.16 per cent In vitru availabilit 
of calcium, iron and phosphorus \\ as found to be 20.20. 10.72 and 20."7- per cent lespecli'. c I v

The organoleptic qualities of bamboo seed were evaluated by preparing cooked rice, kanji 
and paxasam. Cooked nee, kanji and payasam  obtained a mean score above 7.00 lor all 
organoleptic parameters. Among the three products, bamboo seed payasam  was lound lo be 
the most acceptable product w ith higher mean score for all the quality parameters except lor 
texture. For texture bamboo seed kanji had the maximum score. The physical qualities ol 
roasted and unroasted flours prepared from bamboo seed indicated a decrease in the bulk 
density of roasted flour dunng storage w hereas in unroasted flour it remained same (0.80 g 
ml). Water absorption index, water solubility index and starch content decreased dunng 
three months of storage in both roasted and unroasted bamboo seed flour. The relrogradation 
properly revealed increase in the syneresis percentage with advancement in days of 
observation and maximum synerisis was observed on 12' day. However, a decrease in 
percentage of syneresis was noted at the end of three months of storage in both roasted and 
unroasted bamboo seed flour.

Among the products prepared with the roasted flour namely puttu. idiyappam  and ada,punu 
w;as identified as the most acceptable product. Among the products prepared using unroasted 
bamboo seed flour, bamboo seed unniyappam wras the most acceptable one follow ed bv bamboo 
seed munikkn and bamboo seed apparn. The roasted and unroasted bamboo seed flour wa  ̂
evaluated for bacteria, fungi and yeasts initially and at the end of third month of storage 
Presence of bacteria was detected in both roasted and unroasted flour and the count increased 
in unroasted flour during storage. Fungal count wfas not detected in roasted bamboo seed flout 
in both evaluations. But, in unroasted flour, fungal count was noticed at the end of three 
months of storage. Presence of yeast was not detected in both roasted and unroasied flour 
Insect infestation was also not noticed in both roasted and unroasied bamboo seed flour
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7. Quality Evaluation of Germinated Rice and Rice Products
Name of the Student: Neethu Sathyan T. (2008-16-102) 

Name of the Major Advisor Dr. Suman K.T.

Physical, cooking, biochemical, nutritional, organoleptic and keeping qualities ofgerminated 
raw nee were evaluated. Physical and keeping qualities of roasted rice flour and the 
acceptability of the products prepared with rice flour were also conducted.The rice variety 
Jyothi was selected for the study. After soaking for 12 hours, rice was germinated under 
laboratory conditions for 12 hours, 3 days and 6 days. Ungcrminatcd rice wras kept as the 
control.

Physical properties of nee like milling loss, total milled rice per cent and head rice yield 
indicated that compared to control, total milled rice per cent was very low' in germinated rice 
samples which in turn resulted in higher milling loss. The head rice per cent among different 
ircatments vancd from 5.30 to 33.66 per cent initially which decreased in all treatments 
dunng storage except in the control.

Thousand grain weight of germinated rice varied significantly. At the end of three months of 
storage, thousand grain weight increased in all treatments. Thousand grain volume was 
found to be low m germinated samples and it varied from 16.7 to 25.8 mm' before and after 
storage

To obtain optimum cooked rice, a cooking time of 22.33 to 2^.33 minutes was noticed 
among different treatments. *\ positive correlation between water uptake, volume expansion 
and grain elongation was noticed in all the treatments. Germination decreased the amylose 
content thereby affecting the gel consistency. Intermediate gclntinisation temperature index 
was noticed in all the treatments.

Moisture content of rice from four treatments varied from 10.51 to 12.67 per cent which 
increased «ignificantlT during storage A significant increase in total and reducing sugar was 
ob crved a; a result of starch degradation during germination. Variations were noticed in the 
protein, fat and fibre content among treatments. Progressive increase in the thiamine content 
wa observed with advancement in days of germination. Compared to control, calcium, iron 
and phosphorus content were significantly low in germinated rice During germination, in 
vitro starrh digestibility of rice increased by 5 to 17 per eenl Significant increase in in vi/m 
mineral availability was also noticed.

F3uIk den ity of roa t^d nee flour from different treatments varied from 0 78 to 0.84 g per 
ml Compared to control. Ihe roasted rice flour from germinated ncc had a low water 
absorption index and high water solubility index
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Three products namely cooked rice, unnuippuni and kazfiukuttu wen puparet u .mi n 
and iddtappum and puttu were prepared from rice flour Irom germinated n it  A pun u t 
obtained a mean score above 6 I) lor diHerein quality attributes Germinated ikc «as uund 
to be more suitable for the preparation of uunmppuni and puttu Mean stun..-, loi lurinu. 
quality attributes increased when the pioducts were prepared Irom stored ik c  and n u  I oui 
The rice and roasted rice Hour were evaluated lor the presence ol bacteria, lungi and ^tu ,i 
initially and after three months ol storage. Piesence ol bactena was detected in both periods 
understudy. Insect infestation was not noticed in rice and nee Hour Irom diltereni treatments 
throughout the storage penod

Germination ol paddy was lound to be beneficial lor improving the biochemical and 
nutritional constituents in nee. Moreover, germination increased the biuavailabiliry u! Lhe 
nutrients. Selective product diversification is also possible Irom germinated net*.

8. Quality Evaluation of Parboiled Rice and Rice Products Irom 
Germinated Rice

Name of the Student: Lak.shmi A.S. (2008-16-105)
Name of the Major Advisor: Dr. Suman K.T.

Physical, cooking, biochemical, nutritional, organoleptic and keeping qualities of parboiled 
rice prepared from germinated paddy were evaluated. The physical and keeping qualities of 
rice Hour prepared from the parboiled nee and the acceptability of the products prepared 
using the rice Hour were also evaluated.

Paddy variety Jyothi wras selected for the study. After soaking for 12 hours, the paddy was 
germinated at laboratory' level. Paddy soaked for 12 hours (T ). germinated for 3 days (T ) 
and 6 days (T<) w'ere selected as treatments. Ungerminated paddy (T ) was taken as the 
control. All these were parboiled by hot soaking process.

Milling recovery was found to be very low' in germinated samples, compared to control, 
which in turn resulted in higher milling loss. M illing recovery’ of germinated samples 
decreased significantly during storage whereas, in control, an increase in the milling recov ery 
was observed. Significant variation among treatments was observ ed w ith respect to thousand 
grain weight and thousand grain volume.

To obtain optimum cooked rice, cooking time varied from 3 / .66 to 44.67 minutes among 
treatments and it increased significantly during storage. A positive correlation between water 
uptake, v olume expansion and grain elongation was noticed in all the treatments. Gerrnination 
decreased the amylose content by 4 to 14 per cent in different treatments there bv affecting
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the gel consistency-. Intermediate gelatinisation temperature was noticed in all the treatments. 
Moisture content of parboiled rice from four treatments varied from 11.02 to 12.10 per cent 
which increased significantly during storage. A  significant increase in total and reducing 
sugar was observed as a result of starch degradation during germination. Variation was 
noticed in the protein, fat and fibre content among treatments. Progressive increase in the 
thiamine content was noticed w ith advancement in the days of germination. Compared to 
control, significant decrease occurcd in the calcium, iron and phosphorus content o f 
germinated samples. During germination, in vitro starch digestibility of parboiled rice 
increased by 3 to 14 per cent. Significant increase in in vitro mineral availability was also 
noticed.

Bulk density of roasted nee flour from different treatments varied from 0.78 to 0.84 g/ml. 
Lower water absorption and water solubility indices were noticed in rice flour from germinated 
samples compared to control. The evaluation of rctrogradation property in roasted rice flour 
from treatments revealed that syneresis per cent increased with advancement in days of 
observation. Maximum syneresis was noticed in germinated samples.

Cooked rice iddh and kozhukatta prepared using nee and idivappani and puttu prepared 
from rice flour from germinated paddy had better taste. Mean scores for various quality 
attnbutjs increased when the products were prepared from stored rice and rice flour.

The rice and roasted nee flour were evaluated for bacteria, fungi and yeast initially and after 
three months of storage. Presence of bacteria was detected in both and the count increased 
dunng storage. Fungal and >east growth were not detected in rice and rice flour initially and 
after three month - of storage. Insect infestation was also not noticed in rice and rice flour 
during storage.

9, Standardisation and Quality Evaluation of Rice Based 
Fermented Dairy Products

Name of the Student: Swali Sarabhai (2010-10-104)
Name of the Ma|or Adv isor; Dr. Sunian K. I

Fermented dairy prndut ts were standardised and enriched uilli hits and pulp ol fruits. I lie 
ph> sical. chemical, nutritional, organoleptic and keeping qualities of the standardised products 
were evaluated.

Pi* l  based ferment d duir prndut ts (PB1 DP) were prepared using ncc slurrv made out of 
mu icd and unroasied rice flour of raw ru e, parboiled rice and germinated rice in different 
proportions with nr without milk Thev were prepared with 100 per cent ncc slurry and rice 
•him and milk in the ratio ol 75 25 and 50 50 Rice variety Jvothi was selected for the



preparation ol RBFDP. Rice sluny having total solids ut 1J  to 13 pu ceni wa pit pai- 
the fat content of slurry was made to that ol milk {3.5%) by adding soybean » en e un wu
oil. Pure freeze dried cultures containing Sinpttn (h y u \ sultviinus ssp tin tnntp o n 
NO.074) and I cn tabitctllus dcllmwcku ssp bul^anru\ (N ( IX  No. 0())) pure iasn rum 
NDRI, Kamal were inoculated to the mixture at die rate of two per c lM  eve . len t
product was incubated at 42 t for lour to live hours cooled and stored ai 4 i

With a view to find out the most appropnate combination lor the prepaiatinn " i  R B I D1 I 
treatments were evaluated for various organoleptic qualities like appearance, l ulnui. I a > uui. 
odour, texture, taste, alter taste and overall acceptability and ( ompaicd vv ith the tharac.tcnstics 
of plain yoghurt taken as the control. In different treatments tried lor the preparation <>j 
RBFDP, the mean scores for dillerent quality .ittnbiiics showed a di creasing trend with 
increase in the quantity of rice slurry. 1 he products prepared w ith milk and lice slurry made 
out of unroasted Hour of raw. parboiled and germinated rice in 5*):50 proportions wen 
selected as the most acceptable treatments for the preparation ol K B  ID  P.

The selected R B I DP was enriched with bits and pulp ol pineapple and mango separately {a 
five per cent. Based on the organoleptic scores, RBI*DP prepared out of unroasied flour of 
germinated rice enriched with bits of pineapple and R B I DP prepared Irum unroasied Hour 
of raw nee enriched with pulp of mango were selected as ihe most acceptable onev

The selected R BFD P  and fruit ennched R B FD P  along with control were stored for 14 days 
under refrigerated condition (4 C) and evaluated for nutntional qualities initially and at the 
end of storage. The physical, chemical and microbial qualities of the selected products were 
evaluated initially and at weekly intervals.

A significant decrease was noticed in protein, fat and starch content of R B F D P  and fruit 
enriched R BFD P  during storage. Enrichment w ith fruits improved the fibre, beta-carotene 
and vitamin C  content of RBFDP. The products were found to be a fair source ol ilnaminc 
and riboflavin. The products had appreciable amounts of calcium and phosphorus which 
decreased significantly during storage.

A decrease in the curd tension and a subsequent increase in viscosity of the R B F D P  and 
fruit enriched R BFD P  was recorded in seven day's of storage. B y  14* day of storage die curd 
tension increased. Syneresis was noticed only during the initial evaluation.

The moisture content and pH of R BFD P  and fruit enriched R B F D P  decreased during storage 
with an increase in the titrable acidity thereby influencing the organoleptic quaiine-, of the 
products. An increase in the total soluble solids (T SS ) of R B F D P  and fruit enriched R BFD P  
wras noticed during storage whereas a decrease was observed in plain yoghurt (control).

Presence of contaminating bacteria w'as not detected in any of the samples during storaee. 
Mold and yeast w'ere not detected in the products till 7th day of storage. Bui in fruit ennched 
R BFD P  presence of mold and yeast were detected during final evaluation. Viable count of
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Lactobacillus delbruecfdi ssp bulgaricus and Streptococcus salivarius ssp thermophilus 
decreased in 14 days of storage. The viable count of cultures noticed in R B FD P  made out of 
germinated ncc was comparable with control.

The cost of production for R BFD P  prepared from raw. parboiled and germinated rice and 
RBFD P ennched with pineapple and mango was found to be Rs. 13 and Rs. 15 respectively 
per 100 ml. The cost computed for production of R BFD P  and fruit enriched R B FD P  was 
found to be lower than the price of similar products available in the market.

Thu. .̂ acceptable products are possible with cereal milk combinations. They can provide 
considerable scope for dairy industry' to diversify its processing operation and can satisfy 
the need for value addition in the rapidly changing socioeconomic scenario. These types of 
products can fetch good market if commercially exploited.

B. V E G E T A B L E S

10. Nutritive Value and Acceptability of Winged Bean
Genotypes (Psophocarpus tetragonolobus L.)

Name of the Student: Anju M. Nccliyara (1994-16-02)
Major Advisor: Dr. V. Indira

The chcniic ll composition and acceptability of flowers, leaves, seeds and pods of five 
winged bean genotype, maintained in the Department of Olericulture. College of Horticulture. 
Kerala Agricultural University. Vcllanikkara, Thnssur were evaluated. The five genotypes 
selected for the study were PT-9X, PT-X2, PT-52, P I-92 and PT-50-1. Tender leaves, fresh 
pods of 12 to 14 day . maturity and the seeds of fully mature pods were taken for the study. 
Flowers were collected from the plants alter 50 to 60 days of sowing. The constituents 
namely moisture, protein, starch. I.it. Iihrc. energy, calcium, iron and vitamin C were estimated 
in all the four edible part, flic antinutntional factor namely tannin was estimated in the 
mature -eeds before and after cooking Ihe acceptability ol the edible parts ol the selected 
genotypes wa^ carried out after cooking using store cards

The results of the study indicated that among the lour edible parts, the dry seeds bad high 
percentage of protein than other p irts with a maximum ol 1|,H per cent in PT-82. In leaves, 
Powers and fresh pods, the protein content varied from 2.0 per cent to 3.24 per ecnt on dry 
weight hasis The dry seed also contained higher percentage of starch and fat than other 
edible part. Hie fibre content varied from 7 04 per cent in the flowers lo 1 7.72 per cent in 
leaves on dry weight basis with significant variation between genotypes in all parts except 
seeds ( orrcspondmg to the high protein, starch and fat in the dry seeds, the calorific value 
nf the seeds was also found to he vcrv high than other parts ( ale mm was abundantly present
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in the leaves (245mg/ lUUg) as well as miniature pods (201 mg lOOg). Iron was also preM.Mil 
in higher amounts in leaves (2 20ing 100g) and llowcis (1.48mg lOOg) with sigmluani 
variation between the genotypes I lie vitamin ( eontent \aried iiom 4.K6mg in the dry 
seeds to I 5.26mg/1UUg in the linniatuie pods J lie vsmged bean seeds i untamed tin 
antinutntional factor tannin in the range ol 0.65 to U.92g* lOOg and the content decreased lo 
the extent of 15 to 29 per cent after cooking All the edible pans of winged bean genotypes 
were highly acceptable. Mused on oxerall acceptability. P 1-92 was found to be comparativel> 
better than the other Ihe genotypes.

11. Nutritive Value and Organoleptic Evaluation ol I hainara
Vcnda Genotypes {Abelmoschus cuillei)
Name of the Student: Sona lhampi K. (1995-16-01)

Major Advisor: Dr. V. Indira

Twenty genotypes of thamara venda {Abelmoschus cu illei) were e\ aluated for their chemical 
constituents and acceptability and compared w ith okra \anety Pusa Saw am. The samples 
were collected from the Department of Olericulture, College of I lorticulture at three maturity 
levels ie 5Ih, 811 and 11" days after flowering. The major chemical constituents evaluated 
were moisture, protein, fat, total carbohydrate, starch, crude fibre, calcium, phosphorus, 
iron, vitamin C and mucilage. The organoleptic evaluation of the selected genotypes was 
assessed for five quality attributes on a five point hedonic scale by ten judges after cooking.

Twenty genotypes of thamara vcnda differed very much in their chemical constituents. The 
mean fat, iron, vitamin C and mucilage contents of the control \ancty were lower than the 
lowest obtained for thamara vcnda genotypes. On dry weight basis, the fat and iron content 
varied from 12.52 to 14.83g and 1 to 1.58 mg per lOOg respccthcly. Pusa Sawani had a fat 
content of 10.45g and iron content of 0.89mg per lOOg. Vitamin C and mucilage contents of 
thamara vcnda genotypes varied from 78.67 to 92.29mg and 0.27 to 0.49g per lOOg on fresh 
weight basis in comparison with 63.13mg vitamin C and 0.24g of mucilage in lOOg Pusa 
Sawani. Pusa Sawani w'as found to have a lower disposition in the case of total carbohydrates 
(12.61 % ), starch (4.34%) and calcium (110.7mg) per I OOg on dry w eight basis in comparison 
with the thamara venda genotypes. The mean protein (16.21%) and phosphorus ( 102.8mg) 
contents of Pusa Saw'ani were found to be in comparison with those of thamara venda 
genotypes. The protein content of these genotypes varied from 14.19 to 17.65 per cent and 
phosphorus varied from 91.61 to 1 lmg per lOOg on dry weight basis. It was also seen that 
there was no concordance between the different genotypes of A.caillei in the case of different 
chemical constituents. As the maturity of the pods increased, moisture, protein, fat. calcium, 
phosphorus, iron and ascorbic acid contents of both thamara venda genotypes and Pusa 
Saw'ani decreased significantly. However, the carbohydrate, starch, crude fibre and mucilage 
increased with increase in maturity.
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The organoleptic evaluation of the selected genotypes indicated that the thamara venda 
izenotypes had better acceptability than Pusa Sawani. However, the acceptability decreased 
with an increase in the maturity of the pods. The mean total scores for colour, texture, 
doneness, flavour and taste after cooking varied from 15.60 to 21.07 while that of Pusa 
Sawani was found to be 17.30.

12. Quality Evaluation of Banana by-Products
Name of the Student: Raji M. John. (1997-16-15)

Name of the Major Advisor: Smt. Omana Pavunny

Nutrient composition of banana peel, pscudostcm, flower bud and rhizome of nendran (Musa 
A A B  'Nendran'). poovan(;l/ztfa A A B  Rasthali’ ), palyankodan (Musa A A B  ‘Mysore*robusta 
( Uusa A A A  Robusta) and Kunnan (Musa A B  ‘Kunnan') was evaluated. Pickle and vattal 
were prepared using all the four by-products of selected five banana varieties. Both the 
products were evaluated for organoleptic and keeping qualities at monthly intervals for a 
period of six months.

Among the different varieties, flower bud of kunnan had the highest protein (2.24%) content 
and the highest fat content was in the peel of robusta (1.01%). Rhizome of robusta and its 
peel were high in starch (10.81%) and fibre (2.60%) respectively. Calcium (32mg/100g) 
and iron ( 1.55mg 100g) were high in (lower bud of poovan and palyankodan respectively. 
Flower bud of robusta was rich in phosphorus (46mg/l00g). Kunnan rhizome had the highest 
potassium ( I98mg 1 OOg) and sodium (29mg/ I OOg) content w hile vitamin C ( 13.59mg 100g) 
was high in robusta flower bud

Among the two product. prepared with the four by products of five nendran varieties, pickle 
made from banana peel and vattals made from banana pseudostem were found to be more 
acceptable compared to pickle arid vattal prepared with banana rhizome and (lower bud. 
Among the different banana varieties, pick Ic prepared with nendran peel and vattal prepared 
with palayankodan pscudostcm was found to be more acceptable. Regarding the keeping 
quality of the products, it was seen that both the products were free from microbial 
contamination upto fifth month of storage, f hough, pickle made from kunnan flower bud 
and nendran pseudostem showed contamination at the end ol sixth month ol storage, most 
of the products prepared from banana by-products had good keeping quality.
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13. Acceptability and Nutritional Evaluation of
Hyacinth Bean Genotypes  

(Lablab purpureas (L.) sweet)
Name of ihe Student. Vamsrce Kalin <2000-16-06)

Major Adusor. Dr. V. Urdu

The nutritional evaluation and acceptability ol live liyaunili bean genotypes maintained in 
the Department olOlerieultuie, College ol Horticulture in then \egetable maluniy v\a*. 
undertaken to identify the genotypes with high nutritional qualities and with bettei 
acceptability. I he live genotypes selected were DU-40, DU-44, DU4X, DU-50 and DU-6-1 
The vegetative characters, performance of duration, yield, pod characters, nutritional 
composition and organoleptic qualities of the selected genotypes were c\aluated.

The vegetative characters of the live selected genotypes indicated normal leal shape with 
small leaf size in DU40 and DU4X. The rest of the genotypes had a medium leal size. All 
the genotypes except D L4 0  had white coloured flowers while the llowcrs of DU-40 were 
purple in colour. The days to first flowering varied from 82 (D U40  DU-6-1) to 02 days 
(D U48) and days to 50 per cent flowering varied from 110 (DU-6-1) to 117 days (D L4 X ). 
Days to first harvest were in between 166 to 175 days with a mean duration of 248 days 
from the date of sow ing to the date of final harvest. Days to vegetable maturity was found to 
be 11 days for D L40 , DU44 and DU-6-1 and 17 days for DU48 and DU-50.

Among the five genotypes, DU48 had the maximum pod length ( 14.5cm) with light green 
coloured pods. The minimum pod length was noticed in DU44 also with green coloured 
pods. The girth of the pod varied from 3.7 cm (D U48) to 5.5cm (DU-6-1). The maximum 
weight was noticed in DU-6-1 followed by DU40 and DU48 and the minimum weight was 
in DU44 (2.1g). DU40 had the maximum number of pods (4215 pods) with a maximum 
yield of 8.43 kg while DU48 had the minimum number of pods (1467 pods) writh the lowest 
yield of 3.19kg per plant.

With respect to nutrients. DU-6-1 had the highest protein (4.2%) conteni. Fibre (1.5%) and 
beta-carotene were found to be high in DU-50 and starch, vitamin C\ iron, calcium, potassium 
and phosphorus were high in D L48. The nutrient composition of hyacinth bean genotypes 
is given in Table 2.

Organoleptic evaluation of the genotypes after cooking indicated that the maximum score 
for color, doneness, texture and flavour was obtained for the genotype DU-50. With respect 
to taste, D L4 0  and DL-50 were found to be the best. On the basis of the total mean scores 
for colour, doneness, texture, flavor and taste, the genotype DU-50 obtained the highest total 
mean score of 20.7 followed by D L4 0  (18.9), D L4 4  (18.5). D L4 8  (18.4) and DL-6-1 
(18.3). On the basis of nutritional quality, acceptability and yield, DL-50 and D L 4 0  w ere 
found to be the best followed by DL-6-1. D L4 8  and D L4 4 .
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Table 2. Nutritive value of hyacinth bean genotypes (Per lOOg on F W B )
Genctype Moisture Fibre Proton Vcmnn beta carotene Iron Calcium Phosphorus Potassium

fg) fg) Cfmg) (Mg) (mg) (mg) (mg) (mg)
DL-40 84.3 0.5 2.5 8 177.6 1.6 216 63 65
DL-44 86.3 0.6 3.2 9.10 180.2 1.6 200 82 82
DL-48 88.7 0.5 3.3 13.17 178.4 1.9 224 83 92
DI-50 86.3 1.5 3.8 9 186.2 1.7 208 67 74
DI-6-I 89 0.5 4 2 9.10 185.7 1.5 200 78 80
FWB - Fresh weight basu

14. Nutritional and Organoleptic Qualities of Value Added Products 
from Breadfruit (Artocarpus altilis (Park) Fosberg)

Name of the Student: Sharon C.L. (2001-16-02)
Name of the Major Advisor: Dr. Usha V.

Value added bread fruit products were standardized and their nutritional, organoleptic and 
shelf life qualities were determined. Two primary products namely chips and flour and one 
secondary product namely wafer were prepared.

C hips were prepared using fresh bread fruit and after blanching. Organoleptic evaluation of 
chips was conducted after frying in oil. Shelf life of chips was determined by packing the 
chips in pet jars and in 200 gauge polyethylene bags. Organoleptic evaluation of the stored 
chips was conducted at in  interval of 15 days for a period of two months. Chemical 
constituents, organoleptic qualities and microbial count of the bread fruit flour were estimated. 
To determine the shelf life, die flour was packed in pet jars and stored for three months and 
chemical, organoletic and microbial count of the flour were evaluated at monthly interv als 
for a period of Ihrec month i. Secondary product namely wafer was prepared using the flour 
in eight different combinations u îng nee flour, tomato paste and ginger garlic paste. Wafer 
was also prepared with 100 per cent breadfruit flour. Organoleptic qualities of the wafer 
were conducted initially and it monthly intervals for a period ol three months.

The fresh chips were found to he more acceptable than the blanched chips alter frying in oil. 
Organoleptic qualities such as appearance and taste ol fresh chips stored in polyelhvlene 
bags and pet jars were comparable during the storage period. I Imvcvcr. significant changes 
m Ihe overall quality criteria in fresh rhip:, was observed alter 45 days of storage in 
polyethylene bags where as in pet jar . significant changes were noticed afier 30 days of 
storage indicating the suitability of 250 giuge polyethylene bags lor packing breadfruit 
chips.



The breadfruit Hour contained OOg starch, 4.53g piotein. 4 2Kg Jibie 82 2Hmg ia  cium 
07.25mg phosphorus and 5 UJmg iron per lOOg and all these constituents i l dm. gi«»i u 1 1 
with the advancement ol stoiage period. All the sensory qualities except tuloui w lh  iUliiiu lJ 
m the llour during storage. 1 he bacterial and lungal count increased duiing storage ml yt a 
was not detected in the llour during storage.

Among the eight dillerent treatments tried, wafer made with *40 per cent bi cad lruit flout. *4 
per cent rice llour and 20 pel cent ginger garlic paste was found tu be the best lollowe 
St) per cent breadfruit Hour and SO per cent nee Hour and 40 per cent breadlruii Huur. 40 pu 
cent rice Hour and 10 per cent ginger garlic paste and 10 per cent tomato paste During 
storage, the acceptability ol wafers decreased and the overall acceptability wav maximum 
for wafers stored upto one month.

15. Quality Evaluation of Selected Vegetables under Rain Shelter
and Open Field Cultivation

Name of the Student: Nashath K. I I. (2003-16-02)
Name of the Major Advisor: Dr. V. Usha

Nutritional composition, anti nutritional factors, duration of maturity and acceptability of 
amaranth, capsicum and tomato cultivated under rain shelter and open field during rainy 
season were evaluated. Two varieties of each vegetable were selected from the Department 
of Olericulture, College of Horticulture, Kerala Agricultural University. Amaranth varieties 
namely Arun and Mohini, Capsicum varieties namely California Wonder and Pusa Deepthi 
and tomato varieties namely Shakthi and Anagha were selected for the study. Amaranth was 
collected in the edible stage, tomato in the red npe stage and capsicum before ripening. 
Chemical constituents namely moisture, fibre, protein, starch, calcium, iron, phosphorus, 
potassium, sodium, vitamin C and beta carotene content of the vegetables cultivated under 
rain shelter and open field were estimated. In tomato, apart from these, lycopenc was also 
estimated. The antinutritional factors namely oxalate and nitrate in amaranth w ere determined 
Sensory' evaluation of the vegetables was conducted using score card for five qualities namel\ 
appearance, colour, flavor, texture and taste. Sensory* evaluation of amaranth was conducted 
after cooking and capsicum and tomato were evaluated in the fresh stage.

The duration of maturity' of amaranth, calculated from the day of sow ine to han est at tender 
stage varied from 55 to 59 days with maximum in Amaranth cultivated under open field 
condition. For capsicum, the duration varied from 103 to 110 days with the highest lor the 
crop cultivated under open field condition. The duration of maturity of tomato was more for 
rain shelter crop (98 to 100 days) when compared to open field crop (94 to 96 days)
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.Among the different constituents analysed, all constituents except, beta-carotene in amaranth 
fVlohinn and capsicum (California Wonder) were found to be high in the crops cultivated 
under ram shelter. In amaranth, moisture, protein, phosphorus and sodium were high in the 
variety Arun. and the fibre, starch, calcium, iron, potassium and vitamin C were high in 
Mohini. In the case of capsicum, moisture, starch, calcium, phosphorus and vitamin C were 
high in the variety Pusa Deepthi where as Fibre, protein, iron, potassium and sodium wrere 
high in the variety California Wonder. In tomato, protein, starch, calcium, iron, phosphorus, 
vitamin C. beta carotene and lycopene were high in Anagha where as moisture, fibre, 
potassium and sodium were high in variety' Shakthi. The antinutritional factors namely 
oxalates and nitrates in amaranth did not show any significant variation between rain shelter 
and open field crops in both varieties. With respect to acceptability, vegetables cultivated 
under ram shelter were found to be more acceptable. Thus, amaranth, capsicum and tomato 
grown under protected cultivation in rainy season will ensure a constant production of 
vegetables throughout the year in a particular place.

16. Nutritional Evaluation and Acceptability of
Ivy Gourd Genotypes  

(Coccinia indica (L.) Voigt
Name of the Student: Renjumol P.N. (2004-16-04)

Name of the Major Advisor: Dr V. Usha

The chemical composition and acceptability of three morphologically distinct genotypes 
with maximum yield, i.e., CG-27, CG-81 and CG-82 maintained in the Department of 
Olericulture. College of Horticulture, Vellanikkara, Thnssur was evaluated. The released 
vanety Sulabha was taken as the control.

The physical characteristic . of the fruits of all genotypes showed variations. Maximum fruit 
leneth and fruit weight were observed in the released variety Sulabha. The day for attaining 
vegetable maturity was seven days for( G-82 and nine days for Sulabha and CG-81. Sulabha 
took six days from vegetable maturity to show visible changes of over maturity, where as 
the other three genotypes over matured within five days.

The fruits in vegetable maturity and over maturity were analysed for moisture, fibre, protein, 
vitamin C, bcta-carotene. total phenol, total pectins, mucilage, calcium, phosphorus, iron 
and potassium. There was no significant difference between genotypes m the case of 
constituents like protein and total pc< tins. But other constituents like moisture, fibre, vitamin
C. beta-carotene. total phenol, mucilage, calcium, phosphorus, iron and potassium, differed 
ignificantly between the genotypes. When compared to vegetable maturity and over maturity, 

there was significant difference in constituents between these two maturity stages.
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The changes in constituents like vitamin C\ beta-carotene and total phenol weie analyst m 
three different stages of vegetable maturity i e . the day just before the average n-gLta »  ̂
maturity (7UI day after flowering), ihe day of a\erage vegetable maturity (H day alu i 
flow ering) and the day just alter the day of average vegetable maturity 19" day aftei fiuwei irig i. 
Vitamin C and total phenol showed a decreasing trend with increase in the maturity But 
beta-carotene content increased as maturity increased Changes in vitamin C . belu-taiotenc 
and total phenol in average vegetable maturity and observed vegetable maturity levealtd 
that there was no significant difference in vitamin ( content of all genotypes in these two 
mammy stages. But in the case of beta-carotene and total phenol there observed a significant 
difference between these two maturity stages.

Ivy gourd genotypes m their vegetable maturity was found to be more acceptable when 
compared lo over maturity stage. A significant decrease was also noticed in the nutrients 
like calcium, phosphorus, iron, potassium and vitamin C m over mature fruits. But in all 
genotypes, beta-carotene content was significantly high in over mature stage.

In Sulabha, even though there was no significant difference in the overall acceptability’ 
during the 7‘\ and 9 1 day. taste was highly acceptable during the 9 day. which was its 
observed vegetable maturity. There was no difference in vitamin ( and luial phenols bui 
beta-carotene w’as significantly high in ihe 9 day. So, for Sulabha. vegetable maturity can 
be considered as nine days after flowering and also the fruits attained their maximum frun 
length and w eight by the 9" day.

17. Optimisation of Process Variables for Value Added Pumpkin
(Cucurbita moschata Poir.) Products

Name of the Student: Shabina (2009-16-103)
Name of the Major Advisor: Dr. Suman K.T.

The process variables for value added dehydrated products of pumpkin (Cucurbita moschaia 
Poir.) were standardised. For this, sw-eet and salted flakes and ready to use custard powder 
were prepared and nutritional, organoleptic qualities and shelf life of the products were 
evaluated. Eight different treatments were tried for sweet flakes varying the concentration 
of sugar from 30 to 60 per cent and citric acid (a 0.3 and 0.4 per cent. For salted flakes also 
eight treatments were carried out varying the concentaration of salt from 3 to 15 per cent and 
citric acid @  0.3 and 0.4 per cent. In all treatments, 0.1 per cent K M S  w as also added. Readv 
to use custard powder was prepared using 5 to 35 per cent pumpkin pow’der along w ith com 
flour (5 to 35 % )  and milk powder, sugar, cashew nuts and desiccated coconut powder

Among the different treatments tried, sweet flakes prepared from pumpkin slices soaked in

28



60 per cent sugar and 0.3 per cent citric acid solution for two hours and salted flakes prepared 
from pumpkin slices soaked in three per cent salt solution containing 0.3 per cent citric acid 
for one hour were selected as the most acceptable treatments. Among the seven treatments 
tncd, for custard, the treatment having 10 per cent pumpkin powder and 25 per cent com 
flour were selected as the most acceptable one. The selected products were stored in 
metalized polyester laminate pouches and stored at ambient temperature for three months. 
The selected custard powder was found to be free flowing without any lumps even after 
three months of storage. Bulk density of the product was found to be constant (0.72g per ml) 
throughout the storage period.

The percentage of weight loss, solid gain and water loss increased gradually in dehydrated 
sweet and salted flakes w ith increase in concentration of the solute up to four hours of 
soaking. Fluctuations in the above mentioned parameters were noticed in the fifth and sixth 
hours of soaking. In sweet flakes, maximum sucrose gain was noticed in flakes prepared 
from pumpkin slices soaked in 60 per cent sugar solution. The salted flakes prepared using 
15 per cent salt solution had the highest percentage of salt gain.

The moisture content and titrable acidity of sweet and salted flakes and custard powder 
increased during storage, whereas a reduction in pH was noticed during storage. Due to 
inter conversion of biological components, the reducing sugar, total sugar and TSS  show ed 
a decreasing trend in all the three products. A decrease in beta carotene content was also 
noticed during three months of storage.

The enhanced moisture absorption during storage slightly decreased the enspness of flakes 
thereby affecting their acceptability. The mean scores for different organoleptic qualities of 
sweet and salted flakes decreased during three months of storage. The custard prepared 
from custard powder was acceptable till the end of storage.

Microbial count wa-. not observed in sweet and sailed Hakes initially. But, on storage, 
microbial contamination was. noticed from first month onwards. In custard powder, bacterial 
and fungal growth was not observed throughout the storage period but yeast count ol 0.33x 10' 
cfu g 1 was observed at the end of three months of storage. Insect infestation was not observed 
in custard powder throughout the storage period.

The cost of production of 500 g of dehydrated sweet Oakes and salted Makes was Rs. 67.30 
and Rs. 60 00 respectively. The cost of production ol 100 g of ready to use custard powder 
was Rs 35.00 The cost computed for the production ol dehydrated pumpkin products was 
found to he slightly higher than the similar products available in ihe market. 1 hus, pumpkin 
has high potential for product diversification and has a good scope for commercial 
exploitation
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C. L E A F Y  V E G E T A B L E S

18. Quality Attributes of Selected Leafy Vegetables
Name of ihe Student Maya Mathew <1997-16-01)

M a jo r  Advisor- Dr V. Indira

The nutrient composition, anti nutritional factors* and organoleptic qualities ol  ̂-I.
vegetables maintained in the Department ol Olericulture, Co egc o urticu iun .vcrx
evaluated. Ihe leafy vegetables selected lor ihe study were Kangkong I iU 11
l orsk.). liasella {Husclla ruhra L-), Waterlcal ( lalinum  tm w ^u lan  W illd ). Arakeer.i 
[Amiminthus tristis Roxb.), Centella (Centella a.\iatna), Morse purslane (Butfhuu\ia Ji/Jusu 
L ) (red), Akshara keera (Alternanthera ficoitleu L.) (red) and Bengal kecra (Alhnwnthera 
ticoidea L.) (green). The quality attributes ol these leafy vegetables weie compared with the 
control variety Amaranthus tricolor L. All the quality attributes were evaluated dunng 
summer and rainy seasons.

The leaves were evaluated for moisture, protein, fat. fibre, starch, soluble carbohydrates, 
calcium, phosphorus, iron, beta carotene and vitamin C. Ihe antinutntional (actors namely 
oxalates and nitrates were also estimated. Acceptability of the leaves was evaluated alter 
cooking for five quality attributes namely appearance, colour, flavor, texture and laste.

The mean moisture content of the leaves varied from 78.98 per cent to 92.78 per cent. The 
control variety had a moisture content of 86.66 per cent. The mean protein content was in 
the range of 1.2 to 3.13 per cent on fresh weight basis and lhat of amaranth was 3.19 per 
cent. The mean protein content of the control was found to be significantly higher than the 
other leafy vegetables. The fat content varied from 0.18 to 0.65 per cent with 0.30 per cent 
fat in amaranth. The control variety had low’ fibre content (1 .5% ) and the fibre content of 
other leafy vegetables varied from 0.92 to 4.08 per cent. Starch and soluble carbohydrate 
contents varied from 0.07 per cent to 1.70 per cent and 0.63 to 2.12 per cent respectively. 
The control variety had a starch content ofO. 17 percent and soluble carbohydrate content of 
1.32 per cent. The calcium and iron contents in the selected leaves were in the range of 
134.2 to 135.2mg and 5.16 to 34.76mg per 1 OOg respectively with amaranth having a calcium 
content of 109.33mg and iron content of 26.74 mg. The mean beta-carotene content of the 
leaves was in between 4007 to 22147pg per lOOg. The control variety had a beta-carotene 
content of 12000 pg per lOOg. The vitamin C of the leaves varied from 52 mg to 127 mg per 
lOOg with the control variety having a mean vitamin C content of 124me per 100g.

Highest fibre, soluble carbohydrate and vitamin C were found in centella where as benualkeera 
had the highest starch and calcium contents. The highest phosphorus, iron and beta-carotene 
were found >n kangkong leaves. Average nutritive value computed by the formula sugcesied 
by Grubben (1997) using the proteinu fibre, calcium, iron, beta-carotene and vitamin C 
contents of the leaves varied from 16.32 to 30.56 with the highest value for kangkong and
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lowest for horse pursalane. Amaranthus tricolor obtained an average nutritive value o f37.65. 
AJI the constituents varied significantly during summer and rainy seasons except the beta- 
carotene content of the leaves dunng summer. Calcium, phosphorus, iron and vitamin C 
content of the leaves were found to be significantly high during rainy season. The variation 
noticed in the nutritive value o f the selected leaves during summer and rainy seasons were 
found to be statistically significant. However, the average nutritive value of the leaves was 
found to be high during rainy season.

The anti nutritional factors namely oxalates and nitrates varied from 0.23 to 1.08 per cent 
and 0.11 per cent to 0.35 per cent. Amaranth had an oxalate content of 0.56 per cent and 
nitrate content of 0.68 per cent. It was also seen that bengalkeera and Amaranthus tricolour 
had the highest oxalate and nitrate contents respectively. Significant variation in the anti 
nutntional factors was observed between the leaves during both seasons. However, the 
variation in these contents was found to be insignificant between summer and rainy seasons. 
On the basis of nutnent composition and anti nutritional factors, the leafy vegetables w'erc 
grouped into three clusters, each cluster containing similar leafy vegetables. Arakecra. centella, 
horse purslane and kangkong along w ith control variety amaranth were grouped in cluster I. 
Basclla and water leaf constituted cluster II and aksharakecra and bengalkeera constituted 
clusier III. The leaves included in cluster I were high in protein, soluble carbohydrate, 
phosphorus and beta carotene with low' oxalate content. Vitamin C was found to be high in 
the leaves included in cluster II. Aksharakeera and bengal kecra which were included in 
cluster III were high in fat. starch, calcium and iron. The leafy vegetables namely arakecra, 
centella. hor^e purslane and kangkong along with Amaranthus tricolor was adjudged as the 
best group on the basis of nutrients and low' oxalate content.

The total score obtained in the organoleptic evaluation of the leaves varied from 16.3 to 18.9 
during summer and 14.25 to 17.85 dunng rainy seasons. The control variety had a total 
score of 2 1 15 and 20.90 dunng summer and rainy seasons respectively. Significant variation 
was noticed in the acceptability between the leaves during summer and rainy seasons and 
the leafy vegetables grown dunng summer were found to be more acceptable. Among the 
leafy vegetables evaluated, arakecra and bengal kecra obtained the highest score during 
summer and rainy seasons respectively w hile water leaf and horse purslane were the least 
acceptable
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19. Nutritional Profile* ol Selected Greens
Name of ihe Student: Vineetha Kumaran '

Name of the Maiur Adv isor: Smt Oinuna a

Ihe  nutritional composition, antmuirilional factors and the aciepta u i v t m it 
vegetables maintained in the kitchen garden ol the Department o ) encu luit, ■ igt u 
Horticulture were evaluated, Ihe lender leaves ol greens belungmg tu i eiem eaitguin 
namely tree, conventional and spicy were selected lor the study. Un r eae i category t ie 
leaves selected were lettuce tree leaves y/andis). tamarind (Tumunndus mduu\
and ponnaviram (Caw iu occiihntahs) under tree leaves and cowpea ( I )ynu unyuii uluiui. 
pumpkin {Cucurbita moschala) and colocasia iC tthnasiii csculenta) undei conveniiunal 
leaves, fhe three spicy' leaves selected were mint (\fctuhu ur\ crisis), conandei ( t ot land rum 
siinvum ) and burmese coriander (Erynyium /m inium).

The colocasia leav es w as found to be high in moisture, fibre and potassium Phosphorus and 
vitamin C were high in the leaves of lettuce and ponnaviram respectiv ely. The calcium, iron 
and bela-caroiene were high in the leaves of burmese coriander while cow pea leaves was 
found lo be high in protein. Among the nine leaves, burmese coriander had the highest 
average nutritive value of 63.06 per cent. The oxalate content o f the leaves varied from 
0.004g to 2.07g per lOOg and lettuce leaves exhibited the highest oxalate content Nitrate 
content varied from 1.23 to 3.22g per lOOg with the highest in mint leaves and lowest in 
burmese coriander. The nutritive value of the leaves is given in Table 3

Table 3. Nutritional composition of leaves (per lOOg I AVT3)

Leaves Moisture Fibre Protein [Jcarolcne ViiC Calcium Iron Phosphorus Potassium
<g) (g) <g) <Mg) (mg) (mgi (mgi (mg) (mg)

Lettuce 8108 003 3.36 3482 66 200 2.33 234 356
Tamarind 75.22 0 39 1.97 566 69 240 0 24 114 236
Ponnaviram 7233 0.47 2 55 4914 523 280 2 85 150 2 0 0
Cowpea 84.37 0.78 6.18 4438 88 280 1 48 180 248
Pumpkin 81.40 0.38 3.63 3304 83 120 451 209 183
Colocasia 85.78 1.44 5.87 3133 32 160 1.13 131 428
Mint 73.46 0.24 1.12 2147 37 80 0.26 136 1 2"Coriander 81.57 0.27 1.26 5977 131 400 047 134 IPBurmese Coriander 75.19 0.55 1.28 18942 48 2000 14 63 175

i i
205

FWB - Fresh weight basis -----------
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Organoleptic evaluation of the fresh tender leaves was earned out by preparing chutney, 
salad and thoran. Salads were prepared from the leaves of mint, coriander and burmese 
coriander, chutney was prepared using tamarind leaves, mint, coriander and burmese 
coriander. Leaves of cowpea. colocasia, pumpkin, ponnaviram and lettuce were cooked in 
the form of thoran. Chutney and thoran prepared using the leaves were found to be highly 
acceptable while salads were not acceptable.

On the basis of nutritional and antinutritional constituents, the leaves were grouped into 
three clusters and burmese coriander with high calcium, iron and beta-carotene and lower 
amounts of oxalate and nitrate was found to be the best among the nine leaves.

20. Quality- Evaluation of  Selected Leafy Vegetables Consumed
bv the Tribes of Wavanad District

Name of the Student: Neetha Hydcr (2002-16-01)
Name of the Major Advisor: Dr. V.Indira

Nutrient composition, antmutntional factors and organoleptic qualities of ten most commonly 
consumed leafy vegetables by the tribal communities of Wayanad district was evaluated. 
The leafy vegetables selected were Ambasheppu (Hi dens pilom  Linn.), Chumalachcera 
fAlternanthera am ahihs). Churuh (Diplazium esculcntum ), Kandariyila [Capsicum  
frutescem  Linn ). Kanmsoup (Cnmmclina hcnghalcnsis Linn,). Kozhuppa (Pnrtulaca 
olerucea). Munkkila \Er\thrina stricta Roxb ). Ponnankanni [Altcranthera triandra ). 
Thakara i Cassia alata Linn.) and Valiya kadaladi iAcrva wightii Hook). The leaves were 
analysed for moisture, protein, fat, crude fibre, total carbohydrates, calcium, phosphorus, 
iron, sodium, potassium. beta-carotene and vitamin C*. Other constituents like phenols, 
flavanoids and methanol cxtractablc crude alkaloids as well as the antinutritional factors 
namely oxalates and nitrates were also estimated. The organoleptic evaluation of the lcafv 
vegetables was conducted after cooking by a panel of ten judges using score card.

Among the ten leaves, the protein content was high in thakara (5.65%). Fat (0.70%), 
phosphorus (125mg I OOg) and sodium (Omg/IOOg) were highest in kandariyila where as 
kanmsoup had Ihe highest value lor total carbohydrates, iron and potassium, flic highest 
crude fibre (2.50%), calcium (670rng/l00g) and beta-caiotene ( lX70gg I OOg) were in valiya 
kadaladi. Chumalachcera was found to be high in vitamin ( (222mg lOOg). The anti 
nutritional factors namely oxalates (0.3%) rind nitrates (0.031%) were found to be high in 
kandariyila while kozhuppa had the lowest oxalate (0 015% ) content and kanmsoup had the 
lowest mtraic (0.01.3% )  content flic total phenol was high in chumalachcera (SOmg/IOOg) 
whereas the llavanoid (%_3mg/100g land methanol cxlradahlc crude alkaloid f 1.00% )  content 
were found lo he high in kandariyila. The average nutritive value computed on the basis of 
nutrient content indicated that valiya kadaldi had the highest nutritive value. The total mean



. I I .1 I ....... . Miidu''• 'I ultt-r cooking varied frimi 13.2 toscore lor organoleptic evaluation ol the leaves ())1 (hi. bdS,h orglinok.pll(:
20 w ith the highest score tor chumh and least tin ko/.huf | c
evaluation, chumh was found to he more accep tab le

On the basis ol'null lent and aniimitrienl constituents, the lealy veg e tab le s  v.ere L'ruuped
into lour elusteis each containing similar lealy vegetables. u*,e!̂  1 ' '
handariyila and munkkila. Ko/huppa and valiya kadaladi weie me u e m e s 
respectively. Ambasheppu, chuinalacheera, Kannisoup. ponnan anm an a.ara vveic 
included in Cluster IV. Valiya kadaladi which was included as the sole member ..I us ei 
was found to be the best with respect to higher iiutiients and lower aniiiiutriiiona ail u

21. Quality Evaluation in Organic Am aranthus
(Amaranthus tricolor L.)

Name of the Student: Aparna T. (201)9-16-101)
Name of the Major Adv isor: Ur. Seeja Ihomachun Panjikkurun

The effect of different organic manures on the physical characters, biochemical and nuu monal 
constituents, antinutntional facior^ and organoleptic qualities ol amaranthus {Amaranthus 
tricolor L.) was undertaken. Amaranthus were grown with lour different organic manures 
namely veirni compost, farm yard manure, neem cake and poultry manure I hey were 
compared with amaranthus cultivated by applying recommended N PK  winch was taken as 
the control. The quantity of organic manures used in each treatment equivalent to 100 
per cent recommended nitrogen.

Amaranthus cultivated using poultry manure was found to be having increased plani height 
(130.30 cm), maximum yield (20.17 t/ha) and was late flowering (125.75 days) when 
compared to all other treatments. The appearance of amaranthus cultiv ated w ith recommended 
NPK , farm yard manure and poultry manure was good. The colour o f amaranthus grown 
with different organic manures as well as recommended N PK  was found to be maroon red. 
The leaves of amaranthus were analysed for various biochemical and nutntional components 
Amaranthus cultivated using vcrmicompost had the highest moisture, beta-carotene, 
carotcnoids and chlorophy II. The protein and starch were lound to be maximum in amaranthus 
grown with poultry manure. Amaranthus cultivated with recommended N PK  had the lowest 
fibre and protein content. Application of farm yard manure improved the mineral content in 
amaranthus. Maximum iron content was noticed in amaranthus cultivated using poultry 
manure where as phosphorus was maximum in amaranthus grown w ith recommended 
NPK . Lowest mineral content was noticed in amaranthus cultivated using vermicompost. 
Anthocyanin and vitamin C were also found to be high in amaranthus cultivated using farm 
yard manure. Lowest vitamin C was noticed in amaranthus grown with recommended NPK 
The lowest percentage of oxalate was noticed in amaranthus cultivated using neem cake



where as the nitrate was found to be low in amaranthus grown with recommended N PK  and 
vermi compost.

Amaranthus cultivated using organic manures and recommended N PK  was found to be 
organoleptically acceptable. Comparatively, highest mean scores for different organoleptic 
qualities were noticed in amaranthus grown with poultry manure.

.Among the different treatments. Amaranthus cultivated using farm yard manure was found 
to be the most ideal treatment for improved biochemical and nutritional constituents with 
better acceptability and low antinutritional factors.

D. FR U IT S
22. Quality Evaluation of Indian Gooseberry 

(Emblica officinalis Gaertn.) Products
Name of the Student: Saima N.S. (1998-16-02) 

Name of the Major Advisor: Dr. V. Usha

Nutritional quality, acceptability and storage stability of Indian gooseberry products was 
evaluated. The locally available Chambakkad variety was selected for the study. Eighteen 
products were prepared after prclreating the fruit with salt and alum followed by sugar so as 
to remove the astnngency of the fruit. The chemical constituents of salt and sugar treated 
and fresh gooseberry were evaluated. Acceptability of the products was carried out using 
score card among 120 individuals. The most acceptable six products namely tuti- fruity, 
candy, preserve, jelly, samosa and salad were selected for further study. From these six 
product,, four products namely tuti-fniity, candy, preserve and jelly were stored in glass 
containers, polypropylene bottles as well as polypropylene bags at ambient and refrigerated 
conditions C hcmical constituents and microbial qualities of these products were evaluated 
at monthly intervals for a period of six months.

The sugar treated gooseberry retained all the chemical constituents better than the salt treated 
samples. Among the initial six products selected, candy was found to bo the most economical 
product for commercialization followed by salad, preserve, samosa and |cllv on the basis of 
vield and cost ratio During storage, the moisture, vitamin < tanmn. fibre and iron content 
ol all product’i reduced and sugar content increased with the advancement of storage under 
Hoth ambient and refrigerated conditions In all products, the retention ol vitamin C was 
more when stored under refrigerated condition I he maximum retention of vitamin ( was 
found in candy stored m glass bottles under refrigerated condition. I he packaging
systems had significant eflect on the vitamin ( content ol all products under both storage 
conditions The products stored in glass bottles retained maximum vitamin C while least 
retention was in products packed in polypropylene bags.

I he organoleptic evaluation ol the stored product revealed that the products packed in glass 
bottle were more acceptable Thus, the study highlighted the significance of processed
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i i , nnoimiT demand foi nutritious, delicatelyamla products as a solution ior the increased consumer
flavoured and economical fruit products thioughoul lire >cai.

23. Evaluation of Banana Varieties for Quality Attribute^
Name of the Student: Sabecna I lujuddeen ( lW K - IM i l )

Name ol the Majoi Advisor Smt Omanu Kavunnv

Physical characters, nutritional constituents and acceptability of nine local banana variety 
ol different genomes in the raw and ripe stages were evaluated. I he banana vane in <. t t -1 
were Nendran (Musa AAH ,Ncndrans) Palayankodaii ( Musa A AH ‘Mysore;), Karpooravally 
(Musa A B B  'Karpooravally1) Monthan (Musa A B B  'Montlian ) Kobusta I Musa A A A  
'Robusta’ ) Red banana (M usa A A A  'Red banana ) Kunnan (M usa  A B  Kunnan ) 
Njalipoovan. (Musa A B  'Njalipoovan') Kadah (Musa A A  Kadali ) Mall) ( Musa A A Main i 
and Kanchikela (Musa A B B  ‘Kanchtkela’ ).

The physical characters of the fruits like weight of bunch and hands number ol hands, 
number of fingers in each hand and pulp /peel ratio varied significantly betw cen the vanetie 
The weight, volume and firmness of the fruit and pulp decreased significantly on ripening. 
The bunch weight varied from 5.66 to 12.83kg with the highest bunch weight in Kobusta. 
The number of hands per bunch varied from 4.33 in Red banana to 11.67 m Njalipoovan, 
The pulp/peel ratio of banana in the raw stage varied from 0.60 to 2.40 in Palvankodan and 
Kadali respectively and for the ripe banana from 1.86 in Robusia to 8.33 in Kadali.

The weight of the raw fruit varied between 35g for Njahpoo\an and I53.3g for Montlian 
and in ripe fruit the maximum weight was in Nendran (136.7g) and the lowest in Mam 
(28.33g). The volume of the fruit varied from 33.33ml (Matti) to 163.3 ml (Robusia). The 
firmness of the fruit ranged from 1.43kg cm : in Palayankodan to 4.06kg cm in Nendran.

All the varieties in the raw stage were found to be high in starch and potassium. The calcium, 
phosphorus and iron were highest in Karpooravalli while Red banana had the highest fibre 
and potassium and Njalipoovan was high in starch and \ itamin C. In the npe stage, Nendran 
was found to have highest calcium, phosphorus and beta-carotene. Except total fibre, all 
other constituents of different varieties varied significantly in the raw and npe stages. In 
ripe banana, total soluble solids, reducing and total sugar were found to be high in 
Karpooravalli w'here as Kunnan had the highest titrable acidity.

Organoleptic evaluation of raw banana conducted by preparing thoran and porridge indicated 
that thoran prepared from the fruit of Kanjikela was more acceptable and Nendran scored 
highest for porridge. Among ripe fruit, Karpooravalli was the most acceptable.
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24. Physico-chemical and nutritional attributes of  
cashew apple and its products

Name of the Student: Suman K.T.( 2000-24-01) 
Name of the Major Advisor: Dr. V.Indira

Twenty six varieties of cashew apple maintained at Cashew' Research Station, Madakkathara 
were evaluated for their pysico-chcmical and nutritional attributes. Tu'o products namely 
candy and tutty fruity* were prepared from selected varieties and storage studies were carried 
out to find out changes in physico-chemical and nutritional attributes, organoleptic qualities 
and shelf life of products stored for a period of six months and the most suitable varieties for 
preparation of candy and tutty fruity were identified. The details of cashew' varieties selected 
for the study are given in Table 4.

Table 4. List of selected cashew apple varieties

SI. No. Varieties Source
I Akshaya Anakkayam
2 Amrutha Madakkathara
3 Anagha Anakkayam
4 Anakkayam-1 (A K M - I) Madakkathara
5 Dhana Madakkathara
6 Dharasree Anakkayam
7 H-1593 Madakkathara
8 FI-1596 Madakkathara
0 FI-1600 1 Damodar) Madakkathara
10 FI-1602 Madakkathara
11 II-1610 fRaghav) Madakkathara
12 FI-3 13 Anakkayam
13 Kanaka Madakkathara
14 K 22-1 Madakkathara
15 Madakkathara-1 (M D K - I) Madakkathara
16 Madakkathara-2 (MF4K-2) Madakkathara
17 M -26 2 Vridhachalam
IK M -33 3 Vridhachalam
10 M -44 3 Vndliachal.un
20 Pnyanka Madakkathara
21 Sulahha Anakkayam
22 Vcngurla-1 (V-l) Vengurla
23 Vengurla-3 (V-3) Vcngurla
24 Vcngurla-4 (V-4) Vcngurla
25 Vcngurla-5 (V-5) Vengurla
26 V T II 30'4 Vittal
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The physical characters of diffcicnt varieties ol cashew apple like lruit weig it. 111,1 u ' 11111 
juice yield, pulp weight and juice residue ratio varied significantly except pu p weig it u. 
fruit weight varied from 44 15 g in V-5 to 99.16 g in Pnyunka with a mean Iiuii wuj- it i»l 
70.45 g. A mean fruit weight above 70 g was noted in I I varieties I he variety Annul la hit 
the highest juice yield and juice residue ratio. Juice yield above 70 pel ti.ni *as 1,1
nine varieties. The pulp weight in dillerent varieties ul cashew apples v oiled Irorn ve. . in 
98.07 per cent in Dharusree and 11-3 14 icspectively. The highest juice residue ratio was 
found m Amrulha { U fa) and lowest in Anagha ( I 80). I he fruit colour in 2u varieties was 
categorized into yellow, golden yellow, led, orange red and light orange.

The variety Kanaka had the highest tannin content and lowest was in Amrulha and 
Anakkayain-1. Cashew apple was lound to be low in acidity, pectin and ieducing sugar 
Significant variation between the cashew apple varieties was observed lor various nuuitional 
constituents. Hventhough the cashew apple is having a low content ol protein and lai. u was 
found to be a rich source of carbohydrate, libre, bela-carotene, vitamin < and minerals 
especially potassium. The highest vitamin C content ol 367.26 mg 100 g was noted in 
variety 11-1610. The v ariety Madakkaihara-2 had the highest phosphorus, manganese, sodium 
and potassium contents. The highest and lowest polyphenol oxidase activity was observed 
in V-l and 11-1503 respectively.

Based on various physico-chemical and nutritional attributes, the 26 varieties ol cashew 
apple were grouped into four clusters, from the four clusters formed, varieties for the 
preparation of products were selected based on fruit weight, tannin, fibre, total sugar and 
vitamin C contents, from each cluster, varieties with high, medium and low contents of die 
above mentioned attributes were selected to prepare candy and luity fruity. Thus, varieties 
namely Anakayam-1, H-1596 and 11-3/13, from cluster I. Kanaka. M-26/2.11-1503 and H- 
1602 from cluster II, Madakkathara-2, Sulabha, V-5 and VTH-30 4 from cluster III. Pnyartka. 
Amrulha and Dharasree from cluster IV  w ere selected for preparation of products. Thus. 14 
varieties were selected for the preparation of candy and tutty fruity and the quality attributes 
of the products were studied during storage for a period of six months.

Among the various chemical constituents, the mean acidity, tannin and pectin contents 
decreased significantly in both the products during storage. The mean reducing sugar, total 
sugar, TSS and sugar acid ratio increased significantly during storage in candy and tutty 
fruity. The percentage of mineral content of cashew apple candy and tutty fruity slightly 
increased on six months of storage due to the loss in moisture.

For overall acceptability' in candy, the highest and lowest mean scores were noted in variety 
Dharasree (4.01) and Madakkathara-2 (2.77) respectively. In tutty fruity, the highest mean 
score was also found in variety Dharasree (3.23) and lowest in Madakkathara-2 (2.5  ̂
Although the acceptability scores decreased in all varieties of candy and tutty' fruity, 
product remained acceptable even after six months of storage.

Browning and increase of sweetness showed a negativ e impact on acceptability which 
expressed a different flavour and taste in candy and tutty' fruity' stored for six months.
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Dharasree which had a low fibre and tannin content produced high quality candy and tutty 
fruity with an appealing golden yellow colour.

Bacteria and yeast were not detected in candy and tutty fruity during six months of storage. 
Fungal count was observed in candy and tutty fruity throughout the storage which increased 
with advancement of storage period. The increase in count was found to be minimum in 
both the products and the products had good shelf life.

The most suitable varieties for the preparation of candy and tutty fruity were selected mainly 
based on crude fibre, tannin, sugar content and oragnoleptic scores. For the preparation of 
candy. Amrutha. Anakkayam-1, Dharasree, V-5 and VTH 30/4 and for tutty fruity Amrutha, 
Anakkayam-1. Dharasree, FI-1593 and V-5 were found to be most suitable.

The cost of production for candy was found to be Rs.36.54/kg and for tutty fruity Rs.39.40/ 
kg. The mean yield of candy and tutty fruity from 1 kg cashew apple was found to be 745 g 
and 715 g respectively.

25. Utilization of Selected Underexploited Fruits for Product
Development

Name of the Student; Tccna Joy (2000-16-05)
Major Advisor: Smt. Omana Pavunny

The physico-chemical and sensory characters of three underutilized fruits namely bilimbi. 
(/hvrrhiH'u hihmhi). rose apple - rose and white coloured {Syzygium jamhos L.) and lovi- 
lovi - sweet and sour types (Flaw urtia  cutaphnuta. Flacourtia invrmis) were evaluated. 
Value added products namely hihmbi jam, rose apple squash, lovi-lovi preserve in sugar 
with sweet type and lovi-lovj in brine with sour type were developed. The organoleptic, 
chemical and shelf life qualities of the developed products were evaluated at monthly intervals 
for a period of six months

The bilimbi fruit was cut umber shaped w ith green colour, while rose apple w as spongy and 
aromatic Sweet lovi-lovi w.is red coloured where as sour type was purplish reel in colour. 
The chemical composition of the fruits indicated that bilimbi had lugh moisture, iron and 
acidity when compared to rose apple and lovi-lovi Potassium and beta carotene were found 
to be more in while coloured rose apple, win 1c starch, vitamin ( . I SS. reducing and non 
reducing sugars and total sugars were observed to be high in sweet lovi-lovi. Among the 
•elected fruits, rose coloured rose apple obtained the highest overall acceptability with a 
mean score ol 4.7H 5 followed by white rose apple (4 f«2). sweet lovi-lovi (4 (>2). sour lovi- 
lovi (4.2N) and bilimbi (3 S2)



Table 5. Chemical composition ol the products tic'eloptd Irom uiidt11xploitcd Iru' l| Hi

Parameters Bilim bi
Jam

Bilim bi 
Pick 1c

Host apple Squash 
Rose White

7b 111 2S |l) 45 03 48 03

1 54 122 3 06 2 06

‘)ti5 id n 1013 10 46

16 M 1 Ah 26 77 30 02

2K02 1 12 1443 13 32

r4 M 2 5K 41 20 43 35

l.ovi-lusi present' 

I d  sngar In sail

" 70 01. 15 1(1
0 08 I 26
I8 5d 8 26
30 01 142
30.41 I 23
(>0 43 2 (i 5

TSS |"brii|
Acldils (%)
Vitamin C 
Reducing myur l">)
Non reducing lU^ar (* 
lulu! iu^ur (•/»)

The chemical consiituenls ul lhe products developed Irom the Iruits weic csi limited uiid i Iil 
details are given in Table 5. All the developed products confirmed die I PO speedicalions

Bilimbi jam had 7b per cent TSS while the TSS  of white and rose coloured rose apple 
squash were 4K and 45 per cent respectively. 1 he squash had 3K per cent 1 run juice. I he I SS 
of lovi-lovi preserve was 70 per cent with a fresh lruit content of 5k per cent. I he 1 ovi-lov i 
in brine had a salt content of 12 per cent. Rose apple squash exhibited high IruH product 
yield ratio followed by bihmbi jam, lovi-lovi preserve in sugar. lo\i-lovi in bnne and bilimbi 
pickle.

During storage, an increase in the chemical constituents like TSS. acidity and reducing 
sugar contents of most of the products occurred, while vitamin C content decreased during 
six months storage. The organoleptic qualities like flavour, texture, taste and overall 
acceptability of bilimbi jam and lovi-lovi preserve gradually increased during storage, while 
in all other products, the scores decreased. Microbial contamination was not detected in any 
of the products during the entire storage period.

Cost analysis of the products indicated that lovi-lovi in bnne is the cheapest product with 
Rs.25.60 per kg followed by bilimbi pickle (Rs.35.44 kg) and bihmbi jam (Rs 37.47/kg). 
The cost of squash developed from rose and w hite coloured rose apples w ere Rs.39.2I/ICg. 
The highest expenditure was encountered for lovi-lovi preserve in sugar.

26. Evaluation of fruit quality in banana ‘N endran’ ( AAB)
Name of the Student: Lakshmy P.S. (2001-16-08)

Name of the Major Advisor: Dr. V. Indira

The study entitled “ Evaluation of fruit quality in banana •Nendran' (M USA  A A B ) ”  was 
undertaken with the objectives of evaluating the chemical constituents o f seven nendran 
types and their products and also to assess the quality characters of banana products during



storage. Seven nendran types namely Attunendran. Changanassery nendran. Chengalikodan. 
Kaliethan. Manjeri nendran 1. Myndoli and Nedunendran were evaluated for different physical 
characteristics and nutrient composition. Two products namely banana flour and chips were 
prepared from the selected nendran types to find out the suitability of the nendran types for 
product development and to evaluate the quality attributes.

The nendran types were evaluated for physical characteristics like finger weight, finger 
length, pulp/peel ratio, curvature and angularity. Significant variation in all the physical 
characters was noted between the nendran types.

The chemical composition of raw nendran types also showed significant variation and were 
found to be nch in starch, potassium and phosphorus, but lower in protein and crude fibre. 
The nendran type Chenglikodan had the highest mineral, protein and starch content. The 
highest value for moisture and vitamin C was observed in Attunendran and the highest 
crude fibre content was observed in Nedunendran.

The banana flour prepared from the selected nendran types was also analysed for different 
chemical constituents at monthly interv als for a period of three months. A gradual decrease 
in ihe mean protein, crude fibre, starch, calcium, phosphorus, iron and potassium contents 
was noticed in the banana flour during storage. The banana flour of all nendran types was 
poor in crude fibre. The banana flour prepared from the nendran types Chengalikodan and 
Nedunendran showed good starch and mineral contents.

The acceptability studies of cooked banana revealed that Attunendran is the best nendran 
type for table purpose while Chengalikodan was organoleptically Ihe best to prepare chips 
and porridge Storage studies revealed a gradual decrease in the quality attributes and overall 
acceptability of chips and porridge.

The enumeration of total micro flora of the banana flour revealed a gradual increase in the 
bacterial and fungal count on storage. The presence of yeast w as found to be negligible. The 
banana flour prepared from ihe nendran types Attunendran, Manjeri nendran I and Myndoli 
showed minimum total micro flora when compared with the banana flour prepared from 
other nendran types

27. Quality (evaluation of Fruit Beverages
Name of the Student: Sujatha Scthy, (2IHI1-U>-()7)

Name of the Major Advisor: Dr. V. Indira

f ommercially available fruit beverages were evaluated for chemical constituents, acceptability 
and microbial qualities. After conducting a market survey in the different supermarkets and 
bakeries of Thrissur f orporntion area, ihrcc most popular and three least popular fruit based 
beverages were selected for the study Flic selected beverages were analysed for chemical
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constituents, like acidity, I SS, total, ieducing and non reducing sugars, sodium potassium 
vitamin C, bela-caroiene, pectin, sulphur di oxide, colouring agents and heavy metal-, at 
bimonthly intervals up to the expiry date. Acceptability and nuciobial enurneiation ol the 
beverages were also conducted at bimonthly intervals till the expiry date

An increase in the acidity ol the be\erages was noticed during storage and none ol the 
beverages satisfied the I PO specification for acidity However, the 1 SS ol the beverages 
was in accordance with the I PO specifications. In two squashes, the I SS lemamed constant 
while m other beverages I SS increased w ith the period ol stoiage. An increase in the lotal 
and non reducing sugar contents ol the beverages was noticed while the reducing sugai of 
three beverages decreased with advancement ol storage. A decrease in the vitamin i and 
hcij'curotcnc occurred dm mg storage, while minerals like sodium and potassium remained 
constant. I he sulphur dioxide content ol the beveiages was lound to be w illiin the permissible 
limit. I low ever, a decrease in sulphur di oxide and pectin occurred dur ing storage. I artrazine 
and sunset yellow were found to be the predominant colours added to the beverages. Ihe 
quantity of colour added to three beverages was w ithin the permissible level. However, in 
three beverages the quantity exceeded the permitted level. I he beverages were contaminated 
with heavy metals like lead and cadmium. However, the quantity ol cadmium was lound to 
be very low. The beverages were acceptable initially and a decrease m the organoleptic 
qualities was observed during storage. Bacteria and fungi were delected in beverages, winch 
increased during storage. How ever, yeast and i'. coli were not detected in any ol the beverages 
during the entire storage period.

28. Value Addition and Quality Evaluation of West Indian Cherry
(Malpighia punicifolia L.)

Name of the Student: Pokkandath Jyotht (2004-16-02)
Name of the Major Advisor: Dr. V. Usha

A  study was undertaken to evaluate the nutritional composition of West Indian cherry fruits 
and to develop value added products from the fruits. The chemical, organoleptic and shelf 
life qualities of the developed products were also evaluated.

West Indian cherry fruits in their fully mature stage and red ripe stage w'ere collected from 
the Orchard of College of Horticulture, Vellanikkara. Physical characters of the fruiLs like 
colour, firmness, weight, number of fruits per lOOg and fruit pulp raiio were evaluated in 
both stages. Chemical constituents like moisture, fibre, calcium, phosphorus, iron, potassium, 
beta-carotene, vitamin C, TSS, acidity, reducing and total sugar were estimated in fully 
mature and ripe stages. Squash and sauce with fruits in red ripe stage and pickle and preserve 
with frilly mature fruits were prepared. A ll products were stored m glass bottles for six
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months and evaluated initially, after three months and six months for organoleptic qualities, 
chemical constituents namely vitamin C. beta-carotene. TSS  and total sugar and keeping 
qualities.

On the basis of physical qualities, red ripe fruits were superior in fruit weight (6.25g). pulp 
recovery (60%) and colour (red). Based on chemical constituents, fully mature fruits were 
superior with respect to fibre (1.13%), vitamin C (890mg/100g), acidity (1.8%), calcium 
f 12.04mg/100g). phosphorus (21.56mg/1 OOg), and iron (1.03mg/1 OOg). Beta-carotene (210 
pg/ lOOg), total sugar (5.71%), TSS (7.40 bnx) and reducing sugar (5.04%) were found to 
be high in red npe fruits.

The sensory qualities like appearance, colour, consistency and taste of the squash decreased 
from the maximum score of five to 3.5 at the end of storage. A decrease in the overall 
acceptability of squash and sauce was also noticed at the end of storage indicating that these 
products arc highly acceptable dunng the initial period. The overall acceptability of West 
Indian cherry preserve improved significantly from the initial score of 3.2 to 4.5 by 6!h 
month of storage. The overall acceptability of pickle decreased significantly at the end of 
storage period. During storage, the TSS and acidity of the products increased, while vitamin 
C and beta-carotene decreased. However, the retention of vitamin C was better in West 
Indian cherry products when compared to other processed products. Microbial count was 
not detected in pickle and squash during storage, but in sauce and preserve microbial 
contamination wa., noticed from third month onwards. All products had a BC  ratio above 
one with sauce having the highest followed by pickle, squash and preserve.

29. Standardisation of Blended Cashew Apple RTS Beverages
Name of I he Student : Rcmyumol K.K. (2004-16-03)

Name of the Major Advisor: Dr. V.Indira

This study was attempted to standardize cashew apple RTS beverages by blending cashew 
apple jmcc with other fruit puces like orange, pineapple and lime and spice extracts namely 
ginger and cardamom and to find out the acceptable beverages with high sensory and 
nutritional qualities and with good shelf life.

Thirtv four different combinations of R I S beverages as per I l*() spct ideations were prepared 
using cahew apple |uice ( 100% . 85%. 75% and 50% )  as ihe base and mixing with orange, 
pineapple and lime juices at different combinations (0% . 15%. 25% and 50%) with and 
without spice extract<i. On the hasis of the acceptability of these beverages, twelve most 
i< • ■ ptahle beverages were selected and stored under ambient anil refrigerated conditions 
for three months These were analysed for chemical constituents, sensory and microbial 
qualities at monthly intervals
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An increase in the acidity and tuial sugar nl the beverages was noticed during storage under 
ambient conditions, while a decrease was noticed under relngeiated condition. I lie I SS and 
reducing sugar increased in almost all beverages stored both undei ambient and relrigeruled 
conditions. A decrease in the vitamin C and beta-carotene was also noticed during storage 
Higher percentage ol these two consmuenls were retained in be\erages stored under 
refrigerated condition. I he tannin Lontent decicased significantly during storage and the 
decrease was more m beverages stored under ambient condition. All the beverages were 
found to be acceptable even after third month of storage under refrigerated condition. In 
ambient storage, the beverages were unacceptable alter the first month. I hough, no bacterial 
growth was noticed initially, after thud month of storage the bacterial growth occurred in all 
beverages. However, the rale of increase was comparatively low' undei relngerated storage 
conditions.

Among the different combinations, the RTS beverage prepared with 7  ̂ per cent cashew 
apple juice and 25 per cent lime juice w ithout any spice extract w as the most acceptable up 
to one month under ambient condition and up to three months undei refrigerated condition 
with respect to nutritional quality, acceptability and lower tannin content. The beverage 
prepared by blending equal proportion of cashew apple and pineapple juice with one drop of 
cardamom extract also was found lo be acceptable after one month of ambient storage and 
up to two months under refrigerated storage. Blending of cashew apple juice will] other 
fruit juices and spice extracts is good lo improve the nutritional quality and acceptability of 
cashew' apple juice in terms of taste, flavour and mouth feel.

30. Standardisation and Quality Evaluation of Banana based
Probiotic Fermented Food Mixtures

Name of the Student: Sharon C.L. (2004-24-102)
Name of the Major Advisor: Dr. V. Usha

The study was undertaken to standardise indigenous food mixtures based on banana flour 
with probiotic fermentation involving Lactobacillus acidophilus and to evaluate the nutritional 
factors, organoleptic qualities and storage stability of food mixtures. Probiotic characteristics 
like acid and bile tolerance and antimicrobial activity of L.acidophilus M TC C  447 was 
studied and found that the selected strain could survive in a pH range of 2.0 to 9.0 and at 3 
per cent bile salt concentration . In vitro studies with the strain also revealed an antagonistic 
activity against enteropathogens viz Salmonella enteritidis. E.coli. Bacillus cereus and 
Staphylococcus aureus. Salmonella enteritidis was the maximum inhibited pathogen by L. 
acidophilus at pH 3.0.

The foods selected for developing the probiotically fermented food mixtures w ere banana 
(Nendran) flour, defatted soya flour, green gram flour, ripe mango, papaya and tomato.

44



From the 56 combinations tried, 14 fermented food mixtures with Lacidophihis M TCC 447 
were selected based on their organoleptic qualities.

All the selected 14 food mixtures contained 60-70 per cent banana flour, 20 per cent defatted 
soy flour green gram flour and 10-20 per cent fruit pulp. The variables for L.acidophilus 
fermentation were optimised. For all the treatments, fermentation with 25g of the food mixture 
at pH 4.5, inoculated with 300pl and incubated at 37°C for 24 h gave the maximum total 
viable counts of L.acidophilus ranging from 9.13 to 9.45 log cfu/g. All the fermented foods 
along with unfermented controls were freeze dried. Constituents like titrable acidity (2.59 g 
lactic acid lOOg), protein I7.82g/I00g), iron (6.48mg/100g), thiamine (0.073 mg/lOOg) and 
riboflavin (0.535 mg lOOg) were significantly high in fermented food mixtures. In vitro 
digestibility of starch and protein were also significantly high in fermented food mixtures. 
Total viable count of L acidophilus ranged from 9.13 to 9.45 log cfu/g. Mean score of 
overall acceptability of fermented products varied between 7.9-8.0 in a 9 point hedonic 
scale, where as that of controls were in between 7.2 -7.3. The high acceptability for the 
fermented food mixtures were mainly contributed by the high scores for flavour and taste.

From the 14 fermented food mixtures, six fermented food mixtures were selected considering 
all the quality criteria by computing geometric mean scores and along with their respective 
controls were packed in metallised poly estcr/poly ethylene laminate pouches and kept for 
storage studies under ambient conditions for a period of six months and evaluated at monthly 
mtervcls.

From the six fermented food mixtures with maximum shelf life qualities, three fermented 
food mixtures were selected by applying geometric mean scores. The treatments with 
maximum geometric mean score were T (70 per cent banana Hour, 20 per cent defatted soy 
flour, 10 percent mango). T (60 per cent banana flour. 20 percent defatted soy flour, and 10 
percent tomato pulp» and T (60 percent banana Hour. 20 percent defatted soy flour, 10 per 
cent mango and 10 per cent tomato pulp)

Substrate composition was modified by adding sucrose, sorbitol, wheat bran and skimmed 
milk powder to the three selected combinations. I he level of these ingredients were 
standardized as 5 per cent with maximum viable counts of / acidophilus in food mixture 
T, Viable counts in T, with 5 per cent sucrose ( I S) was 351 cfu/g x 10 , with 5 per cent 
sorbitol (T SB ) wa- 284 x 10 cfu g. with 5 per cent wheat bran ( I ,W ) was 331 \ 10 cfu g 
and with 5 per cent skimmed milk p« >wdcr ( I SK ) was 347 x 10 cfu /g I bus. four treatments 
IT +■ sucrose 5 percent, f t 5per cent sorbitol, 1 » 5pcrccnl whc.it bran and I ‘ 5 per
cent skimmed milk powder were subjected to shelf life studies and quality evaluation.

Constituents like TSS. reducing sugars, total sugars were significantly high in I (S (sucrose 
added T ) where a; constituents like moisture, starch, protein, bcta-carotenc, calcium, 
potassium, mm. IV S IJ  and IV PU  showed no significant difference from that of T, nfler six 
months ol storage. Viable count and overall acceptability showed an increase when compared 
with their fermented control ( I j

4*1



The present study revealed that dry fund mixtures I , (71) per tent banana Hour, JU pet o .in 
defatted soy lloui and 10 percent mango), I (00 pei cent banana (lour. 20 pci cent debuted 
soy Hour and 10 per cent tomato pulp) and I . ((>0 pel cent banana (lour. 20 per cent detain d 
soy Hour,10 per cent mango and 10 per cent tomato pulp), I S (with per cent sucruvL-|. 
1 SB  (with 5 per cent sorbitol), I W (with 5 percent wheal bran) and 1 SK (with 5 percent 
skimmed milk powder) are fermented lood mixtures with good acceptability and desirable 
viable counts alter six months of storage under room temperature. I SB  (with 5 per Lent 
sorbitol) is also an equally good low calorie probiotic food. All these luod mi xturcs contained 
a viable count ranging from 4>.13 to 9.32 log cfu/g

The viable count ol L in idoplulus in the developed probiotic lood mixtures at the expiry 
period (after six months of storage) ranged between 95 to 2 10 x 10 d u g  and in It^e grams 
the viability ranged between 475 to 1040 x 10 clu 1 his was within the recommended le\el 
o f the probiotic organism to assure health benefits. I he cost of the developed lood mixtures 
ranged between Rs 530 to Rs 550 for 400 grams.

31. Comparative Evaluation of Fresh Fruit Juices
Sold by Street Vendors Versus Restaurants  %

Name of the Student: Bindhya Dhanesh T. (2007-16-101)
Name of the Major Advisor: Dr. V. Indira

Quality attributes of fresh fruit juices sold in the street vending sites and restaurants with 
respect to chemical constituents and microbial contamination were evaluated.

A survey was conducted among the street vendors and restaurant workers from selected 
street vending sites and restaurants belonging to five wards of Thnssur Corporation to elicit 
general information of vendors and restaurant w orkers and information on their know ledge 
and practices. Most of the vendors and restaurant workers were below 20 years of age and 
earned an income to fulfill their basic needs. Most of the vendors were educated up to 
primary school level while the restaurant workers were lound to be high school educated

Better cleaning practices were observ ed among the restaurant workers. Good quality cleaning 
materials were used by the restaurant workers compared to street vendors in cleaning the 
preparation area. Both the vendors and workers used disinfectants to keep away insects and 
rodents. Better water facilities and storage of collected water were noticed among the 
restaurant workers. Both the street v endors and restaurant w orkers used glass tumblers to 
serve fruit juices but unhygienic washing practices among the street vendors were obsened 
with regard to washing of used glasses.
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Hvgiemc conditions with good toilet facilities were noticed in the restaurants when compared 
to the conditions in and around the street vending sites. Flies, dust and foul smell were 
noticed in the street vending sites while it was not noticed in the restaurants. Garbage disposal 
facilities were available for both the sites but better facilities were noticed in the restaurants. 
The restaurant workers were found to be neat and clean in appearance when compared to 
street vendors. The restaurant workers used head gears and aprons and majority used gloves 
during the preparation of fruit juices while the same was not noticed among the street vendors. 
Positive responses with respect to their knowledge and washing practices before and after 
preparation were obtained from the street vendors and restaurant workers.

For quality evaluation, three most frequently consumed fresh fruit juices namely pineapple, 
grape and lime juices were selected. The juices were collected from the six street vending 
sites and four restaurants and analysed for chemical constituents like acidity, pH, TSS, 
reducing sugar, total sugar. non-reducing sugar, vitamin C, beta-carotene, sodium, potassium 
and artificial food colours. Enumeration of microorganisms and the presence of any 
pathogenic microorganisms in the selected juices were also evaluated.

The acidity of pineapple juice collected from the street vending sites and restaurants was 
found to be same. Variation in the acidity w as observ ed in the grape and lime juices collected 
from both the sites but statistically significant variation was observed only in the case of 
lime juice. An increase m the TSS content of pineapple and grape juices collected from the 
restaurants compared tojuiccs collected from the street vending sites was noticed. In lime 
juice, the TSS content was found to be high in the samples collected from street vending 
sites.

Significant variation in the total sugar content was observ ed only in pineapple juice collected 
from street vending sites and restaurants. Significant variation in the reducing sugar content 
was observed in pineapple and grape juices collected from the two sites. However, the non- 
rcducing sugar content of all the three fruit juices collected from the restaurants was high. 
Higher vitamin < content was obtained in grape and lime juices collected from the restaurants 
while the vitamin < content of pineapple juice collected from both sites was same. Significant 
variation in the bcta-carotcnc content was not noticed 111 the three fruit juices collected from 
the street vending sites and restaurants.

Artificial colouring agents were not proem in the fruit juices collected lioni the street vending 
sites and restaurants.

The fresh fruit |uic c * collecicd from the street vending sites and restaurants were contaminated 
with bacteria, yeast ind mould. The juices collected from the sticct vending sites were 
cross!. contaminated with microorganisms. The bacterial count in all the Innt juices collected 
from the trcet vending sues was significantly high Yeast count of grape and lime juices 
collected from ihe street vending sites was also found to be significantly high while I he 
mould count was high in lime juice collected from the street vending sites.
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Pathogenic microorganisms like 1: cull and Salmonella si>j> were detected in Mil ju ih  
collected Irom the street \cnding sites. I coh was noticed in juices collected Irom on y one 
restaurant, E.coli was also detected in the water samples collected irom almost al i k. slicri 
vending sites and one restauiant. I low even Salmonella was not observed in the juices co cl III 
from the restaurants.

Thus, it is ev ident that lruit juices sold in the street vending sites aie unsale in lei ms ul 
microbial c{iuility though they possess almost similar nutritional qualities lo i Iil juices sold
in the restaurants

32. Process Standardisation for Banana Wine
Name of the Student: Sarilha L.V. (2007-16-1 Obj 

Name of the Major Advisor Dr. V. Usha

A process was standardized to prepare banana wine with pure "train*, ol wine yeast 
Saccharomyces ccre\'Lsiae and commercial baker’s yeast. The efiecl of pectinase. potassium 
metabisulphite and pressure cooking of banana pulp on the physico chemical and sensory 
qualities of the fresh and stored wines were also evaluated. Fully npe PalayankoJan  variety 
of banana was selected for the study.

Three pure strains of Saccharomyces cercvisiae viz M TCC 172. M TC C  174 and M TCC180 
obtained from IM TECH  and the commercial baker’s yeast were used in two different dilutions 
(10' and 10 ) for fermentation of banana pulp. Inoculum concentration w as standardised by 
standard procedures before fermentation.

Wine yield was significantly high w'ith baker’s yeast in both 10' dilution (68.36%) and 10“ 
dilution (67.76%). Among pure strains, wine yield was high w ith M TCC  172 in both dilutions 
(59.53 and 57.57% respectively). M TCC 172 (10 ) also produced wines with significantly 
high TSS (13.93° brix) and high pH (4.25). Among wines with baker's yeast. 10* dilution 
showed highest alcohol content (8.23%) and TSS (12.46 brix) with a corresponding high 
titrable acidity and low pH. Clarity of wine w as maximum with baker’s yeast (78.75% light 
transmittance) in 10“ dilutions. Sensory qualities of the wines indicated that among pure 
strain, M TCC 172 (10&) dilution had the maximum score for colour and appearance, flavour, 
taste and overall acceptability. Among wines with baker’s yeast, the wine prepared with 
banana pulp, water and sugar in 10'dilutions had the best score for colour and appearance, 
flavour and overall acceptability. Based on the overall acceptability score o f the w'ines, pure 
strain M TCC 172 (106 dilution) and baker’s yeast in 10'* dilutions w-ere selected for wine 
development.
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Eight treatments of banana pulp were tried for studying the quality of banana wines with the 
selected pure strain M TCC 172 (10* dilution) and also with the baker's yeast (10& dilution). 
Banana pulp was treated with commercial food grade pectinase and potassium metabisulphite 
fKM S). Pressure cooked bananas was also included as a treatment for wine making. The 
quality attributes of wines developed by the selected yeast strains indicated that the wine 
prepared with banana pulp + sugar + pure strain + enzyme and the one prepared with pressure 
cooked pulp + sugar + pure strain + enzyme + K M S  obtained the maximum overall 
acceptability score. Among treatments with baker fs yeast, the selected treatments with highest 
acceptable quality parameters were the wine prepared with banana pulp + sugar + baker’s 
yeast + enzyme and banana pulp + sugar + baker's yeast + enzyme + KM S.

The selected wines were pasteurised and bottled in amber coloured bottles with cork caps 
and were stored in ambient temperature for three months for storage studies. The physico 
chemical characteristics of the w ines show ed a significant increase in clarity, titrable acidity, 
tannin and a significant reduction in reducing sugar. Maximum wine clarity, titrable acidity 
and maximum reduction in reducing sugar were found in wine prepared with banana pulp, 
sugar, pure strain and enzyme (T.PS).

With respect to organoleptic qualities, there was no significant change with regard to colour 
and appearance, taste and overall acceptability of the wines during storage. A significant 
increase in flavour, desirable level of astringency and acceptable level of alcohol were 
observed in T .PS after storage. Yeast, bacteria and fungi were not detected in the wines after 
storage.

The cost of producrinn of the selected wine treatment T .PS (pulp + sugar ; PS + enzyme) 
was worked out and compared with the cost of 750 ml of grape w ine locally available made 
by wine makers Grape wine (750 ml) costs Rs.150 - whereas the banana wine costs Rs. %  - 
which can be reduced further in large scale production of banana w ine. If  w ine making from 
bananas can be explored commercially, il might ultimately reduce the annua! wastage of 
bananas and also increase the income of banana farmers.

D. N U TS AND  O IL  S E E D S

33. Qualify F,valuation of Kernels of Different Cashew Varieties
Name of the Student: Vandana V. ( 100X-IMM)

Name of the Major Advisor Dr V Indira

The physical characters, nutritional composition and processing characters of twenty three 
cashew varieties collected from the Cashew Research Station. Madakkathara. Kerala 
Agricultural 1 Ini versify were evaluated flic physical characters like weight, length, breadth 
and thickness and nutrients like moisture, protein, fat, carbohydrate, sugar, amino acid, 
calcium, imn and phosphorus were evaluated The nutrients were evaluated before and after
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processing. Kernel weight, shelling percentage, pci tentage yield ol whole kernels and l.enu I 
count of cashew nuts were also analysed alter processing. Ihe varieties evaluated Wli> 
Amrutha, Anakkayam. Uliana. Dharasree, Kanaka. Madakkathaia 1 Madakkathara 2 
Prtyanka, Sulublu, H-lhOO. Ji-IM O, H-2 IS, 11-2 10. 11>brid 4/S. M-26 2. M-33/3, M-44 
3, Tree No.40, lree No. 120, Vengui la-2, Vengurla-4. V I 11-50 4 and V 111-!*̂  1

Among the twenty three varieties, the highest weight, length, bieadth arid thickness were 
observed in 11-1000 (11 4g), M 33/3 (4.5cm), Priyanka (3.04cm) and 11-2 15 (22.01mm) 
respectively. Ihe sugar ( I0.15°u) content hclorc processing. Iatt> acid before <3.UX% oleic 
acid) and alter processing ( 2 . o oleic acid) and non content (4 07mg lOOgj alter processing 
were highest m Sulabha, where as II-1000 had the highest sugar (0.00uo) and lat (47.17%) 
content alter processing. The highest protein (22.31% Sc 22 11%) and ammo acid (3.20mg 
& 3.17mg/100g) before and after processing was observed in H-2 10. Dharasree had die 
highest fat (40.77%) before processing. Highest calcium beloie and after processing was 
found in Madakkathara - 2 (57.XXmg/IOOg) and Dharasree (5X.40mg lOOg) respectively. 
Anakkayam had the highest carbohydrate before (24.02%) and altei (23.26%) processing 
and the lowest was in Madakkathara-1(17.69% Sc 17.1X%). Significant variation was noliced 
in all the nutrients except phosphorus betw een varieties. I lowev er. the difference in nutrients 
before and after processing vs as not significant except in the case of calcium.

Shelling percentage (32.37° o) and percentage yield of w hole kernels <%.33) w ere found to 
be high in Madakkathra-1 and 2 respectively. Highest kernel weight 12 46g) was noticed in 
Priyanka followed by Madakkathra -l(2.27g). On the basis of physical characters, Priyanka 
was found to be the best variety. Based on nutritional characters Sulabha w as found to be the 
best, while Madakkathra-1 was adjudged as the best with respect to processing characters. 
On the basis of all the three criteria. Priyanka with best physical characters and with nutritional 
composition almost similar to Sulabha and processing characters similar to Madakkathara- 
1 was found to be the best variety.

E. A N IM A L  FO O D S

34. Standardisation and Acceptability o f  Dairy Products
with Cocoa Mass

Name of the Student: Sunitha Nair (1999-16-02 J 
Name of the Major Advisor Dr. V. Usha

Dairy products namely milk chocolate, burfi. fudge, biscuit and ice cream were standaidized 
by incorporating cocoa mass at five and 10 per cent level and acceptability o f the products 
was evaluated. Fermented and dried cocoa beans for the study were procured from Cadbury 
Cocoa Research Project of College of Horticulture. Kerala Agricultural University The
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beans were roasted for five and ten minutes, powdered and sieved so as to gea a^un 
powder. This was stored for three months at ambient condition. Free flowness,vSbJ\ibility, .1 V 
microbial count and peroxide value of this cocoa mass were evaluated at monthly'ihfeijvpts * ^  7 
for a period of three months. Products developed by incorporating cocoa mass at two terete' 
were subjected for organoleptic evaluation among technical experts, school children and 
college students using score card initially and at the end of three months storage.

The cocoa powder got clumped by the third month and became pale brown in colour. The 
microbial population and peroxide value increased in both Five and 10 minutes roasted samples 
during storage. A ll the products developed by incorporating cocoa mass at five per cent 
level were highly acceptable. The time of roasting cocoa beans to prepare cocoa mass 
influenced the organoleptic qualities of the products. For milk chocolates five minutes roasting 
of cocoa beans had better acceptability for appearance, flavour, texture and taste. However, 
colour was better when cocoa was roasted for 10 minutes. For burfi and biscuit. Five minutes 
roasting of cocoa beans was highly acceptable for all quality criteria. For fudge. 10 minutes 
roasting of beans produced better flavour, texture and taste. In the case of icecream, the 
appearance, colour, flavour and texture were found to be better when cocoa beans were 
roasted for Five minutes. For taste, 10 minutes roasting was found to be good. Thus, Five 
minutes roasting was found to be good for most of the oragnolcptic qualities of the products.
The organoleptic qualities of fudge, biscuit and ice cream improved w hen they were prepared 
using stored cocoa mass.

35. Nutrient Analvsis and Value Addition of Underutilised Fish*

Name of the Student: Jishy K.K.. (2002-16-07)
Name of the Major Advisor: Smt. Omana Pavunny

Nutniive value of fresh and dried underutilised Fish varieties namely nctholi (Stoliphorus 
heterolohus) flat Fish ( (  ma< rosturm ) and vclun ( Kovala koval) and value addition
of these Fishes by drying and pickling was undertaken. The quality of dehydrated Fish and 
pickles prepared from fresh and dchydralcd Fish during storage were also evaluated.

Dehydrated Fish was stored for three months m polythene bags and peroxide value, 
acceptability and mirrobuial population were analysed at monthly mler\als. Peroxide value 
of dried Fish increased during storage and organoleptic qualities gradually decreased. Vcluri 
had the high^ t acceptability throughout the storage period I owes! was found in Flat Fish. 
Flic bacterial population in dried fidi gradually increased during storage. Highest bacterial 
and fungal population was found in vclun and lowest in flat fish

The pit klo prepared from fresh and dried fishes were stored in glass bottles and polvestcr 
laminated I1DPI film for a period of six months. The peroxide value and acidity of the
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pickle in both packaging materials increased during storage The pickle stored in poljestti 
laminated IID P I film had higher peroxide value and acidity than pickle stoied in glji, 
bottle. Within a package, dried fish pickle had higher peroxide value and acidity than Iri sh 
pickle. It was also seen that the pickle stored in gla^ bottle had belier acceptability than the 
pickle stored in polyester laminated I IDPh film Within i variety fresh fish pickle had hettei 
acceptability than dried pickle m both paikagi s. Among them vduri pickk was lound to be 
the best.

The bacterial population of the pickle increased slightl) during sloragi I lie pickle stored in 
glass bottle had the higher microbial population The fungal population was iuund only 
from third month onwards and it remained almost the same throughout the storage period in 
both packaging materials. In both packaging conditions dried fi h pic I lc had higher microbial 
population than fresh pickle.

The fresh fish pickle had higher yield than dried fish pickle. Dried netholi pickle w as lound 
to have the lowest cost. However, all the products had BC ratio greater than one and thus 
economically beneficial. Veluri was found to be the most suitable fish for preparing products.

36. Quality Evaluation of Value Added Products  
with Marine and Fresh Water Fish

Name of the Student: Soumya P.S (2005-16-104)
Name of the Major Advisor: Smt. Omana Pavunny

Value added products were developed from four fish varieties namely Pink Perch (Nemipierus 
raponicus) and Silver belly (G o res filamentoscs) belonging to marine species and Tilapia 
(Tilapia mossamhica) and Kalla (Catla catla) of fresh water species. The nutritive value of 
these four fish varieties was evaluated. Cutlet and stick from selected marine and fresh 
water fish varieties were developed and the acceptability and shelf life of the developed 
products were also evaluated.

Marine fishes were found to be rich in calcium, phosphorus iron and fat, whereas fresh 
w ater fishes were rich in protein and vitamin A. Fat content w?as comparatively low. Yield of 
fish muscle was found to be high in fresh water species like katla (78 per cent) and tilapia 
(75.5 per cent). Higher peroxide value was observed in marine varieties.

The fish products namely cutlet and stick were packed in polythene covers and stored under 
frozen condition for a period of two months. The peroxide value of the products increased 
with the storage period. Products made out of pink perch had the highest peroxide value 
throughout the storage period and the lowest was in silver belly. Organoleptic evaluation of 
the products was carried out using a 9-point hedonic scale for quality anribuies namely



appearance, colour, flavour and texture at fortnightly intervals for a period of two months. 
TTie sensory qualities of the products decreased during storage. Fish cutlets and sticks made 
of katla fish had the highest acceptability throughout the storage period.

Microbial enumeration of the products revealed that there was a gradual increase in the 
microbial population with the storage period. Maximum bacterial count was in cutlets made 
of pink perch initially and at the end of storage. Fungal population was detected in cutlets 
after 15th day o f storage. Maximum yeast population was also noticed in pink perch cutlet. 
In fish stick also, after 60 days of storage, bacterial count was maximum in pink perch. The 
shelf life of the products with acceptable maximum total plate count was for 30 days.

Computation of nutritive value of cutlets per packet (4 cutlets, 20g each) revealed a high 
protein content in cutlets prepared with tilapia (11.92g), calcium in pink perch (498.24mg), 
phosphorus (382mg) and iron (2.96mg) in silver belly and vitamin A (93.12pg) in katla. 
Nutritive value of fish stick per packet (4 sticks, 25g each) revealed a high protein ( 16.36g) 
in tilapia, calcium (698.12mg) in pink perch, phosphorus (519.68mg) and iron (2.84mg) in 
silver belly and vitamin A (72.96pg) in katla. Thus, value addition of underutilised fishes is 
essential to improve the acceptability and for income generation.

F. TRADITIONAL FOODS
37. Documentation and Quality Evaluation of  
Traditional Foods of Central Zone of Kerala

Name of the Student: Anccna F.R. (2004-24-01)
Name of the Major Advisor: Dr. V. Indira

The study was undertaken with the aim of identifying and collecting information on the 
various traditional foods of central /one of Kerala and to document their mode of processing. 
The quality characteristic i of the selected less used traditional foods were also evaluated..

Four districts of central Kerala namely, I rnakulam. Thrissur, Palakkad and Malappuram 
were selected for the study Ten study locations were identified from each district, and elderly 
persons above the age of sixty years with expertise in traditional lood preparations were 
selected to collect the relevant information 1 lie respondents were categorised into different 
communities like Kerala Brahmins (K B ). Tamil Brahmins ( IB ) .  I zhavas (I /). Scheduled 
Castes (SC), Hindu - of Palakkad (Il IP K f)) , Muslims (M l I) and ( hristians (CM). From the 
identified study locations, information regarding I he traditional foods and food habits of 
each community associated with religious customs, festivals, special occasions, rituals, 
physiological conditions and their method of preparation were collected through Participatory
I.earning Action ( PI A) using tools like focus group inlcrv icw. trend line' time line and flow 
chart analysis Transition occurred in the traditional food pattern and in the preparation of
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traditional foods was also collet led Quality evaluation ol sc let led tradiiiona luu was 
conducted ai laboralory level \Mlh respect to chemical constituents, attLplabiliiy and miunhul 
growth.

All respondents ol K li, I B, 11IPKI) and < 11 and majorityofrespondents m I /  S< and Ml 
eonnnunittes gave preference to traditional foods due to their health bench is and palaiuhihiy 
Majority ol the lespoiidents in dillerent communities prepared traditional foud.s for breaklast 
and lunch Most ol the respondents did not prepare uadilional health foods at home due to 
the laboitoils procedure ut\ol\ed in the pieparation and their commercial u\ailahihiy. Ihe 
important Uadilional food items ol Kerala Ihahmms during special occasions like 
annaprasam , ii\ am onnu, nannikaranam  and upanay anam  included ada. uppani, 
pazlnnnpuzhungiviithu, Mimthuppcn and slnukkara\a/atty and traditional Kerala sadya, 
1 ami 1 Brahmins prepared huldu, mutukku, muthusa/am. niwonpuk. athuasani. ilieraitipal, 
llnnyaithcrttipalxlc lor various occasions like sefmanthant jafha karma, namakarana, and 
cradling and annamprasa ceremonies, l or Prrpavah. and na\atalhn  they prepared items 
like ukkarai, thcrattupal, niaaladu. murukku, tlunkuzhal laddu payasatu, kosumalli. 
kozhukatiai. maduraputiu, pollavada, avalputtu and niaaladu 1 radilionally. I easting habits 
were less common among I:zha\as and Scheduled caste communities and had less variety 
of traditional foods. Scheduled caste communities prepared kanntyap/ium, and served meat 
preparations and toddy for religious festivals.

Traditionally, Muslims included neichoru, pathiri, beef curry and hinyani lor marriage feast. 
Muslims prepared variety of special dishes namely jeer aka kanji than kanji, kuzhalpaihiri. 
unnakkava, nirachapailuri, aletwa, kalathappam. unnakkay a. pazhammrachathu. muila mala, 
muttasunikka, nnutamarichathu. htzhinirachathu, \alayappanr tharippola. pinjanaihappam. 
kalathappam  etc for different occasions like noyambuthura and puthiyuplasalkkaram . 
Inderiyappam, kozhukkatta, kozhimbidi, uchappam, kuzhalappam, muiiavappam. veltappam. 
vatfayappam, vellayappam. avilosupudi, avilusunda. churuttu, i heeppappam, payaltunda 
etc were the major traditional food items of Christians prepared for different occasions. 
Special health foods included during the month of Karkkidakam by different communities 
included pathila curry\ marunnu kanji. navadhanya kanji. njavara kanji. kakkum kuva kanji 
chamachoru, thavidappam, thaviduada and cheeda as well as mango kernel flour and 
tamarind seed flour based foods like unda. ada and kumhilappam and ihengachoru.

Changes were observed in the traditional food pattern and traditional foods over different 
years with respect to ingredients, method of preparation and vessels/utensils used for the 
preparation. One of the major changes noticed in the breakfast pattern of different communities 
was a shift from taking rice or kanji with puzhukku to different types of rice and w'heat based 
items in the morning. Presently all the respondents included dosa. idli. puttu, noolappam* 
chappathi. appam.poori< uppuma and se\>a for breakfast. The important transition observed 
in marriage sadya of different communities wfas an elaborate sadya including different 
traditional and modem dishes. Inclusion of nontraditional items and a shift to a course meal 
pattern was also observ ed. The recent trend of food consumerism was assessed and found 
that 34.01 per cent of respondents had snacks from outside on weekly basis. Mosi of the
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respondents purchased various instant mixes (76.92%). spice powders (67.61%) and few of 
the respondents purchased mixes for breakfast items (34.41%) also.

Qualify evaluation of twelve selected traditional foods and three beverages indicated that 
most of the traditional foods are rich in certain macro and micro nutrients. The highest total 
carbohydrate content w as observed in paniyaram  (74.22%). Protein content of the replicated 
foods varied from 0.56 to 18.97 per cent with the highest protein content in rankayyan and 
the lowest in karinellikka. Nirachapathiri had the highest fat content of 12.36 per cent. 
Above 20 mg of calcium per 100 g was found in kalivadakka, karinellikka. madhura puttu. 
mutlayappam. paniyaram. poruvelangai and rankayyan. The iron content of 100 g of 
replicated foods varied from 0.36 mg to 2.86 mg. The sodium content of traditional foods 
varied from 0.016 to 38.4 mg per 100 g.

Organoleptic evaluation of the replicated foods indicated that most of the traditional foods 
were acceptable to the younger generation. Inderiyappam, niadhurapiiitu. muitayappam, 
mrachapathm . paniyaram . rankayyan and vishukatta were highly perishable. The mean 
scores obtained for perishable foods like inderivappam , madhuraputlu. muttayappam , 
nirachapathiri. rankayyan and vishukatta packed using different packing materials and stored 
under different storage conditions showed a considerable decrease in the quality attributes 
of most of the foods The minimum microbial count was obtained for kalakala, kalivadakka, 
manda and poruvelangai at the end of storage period w hich w ere packed under vacuum.

Even though, there i*. a rich treasure of diversified traditional foods in Central Kerala, many 
of them are h u n g  extinction and arc undergoing several changes. Transitions and 
modifications were occurred m the traditional food pattern and food habits. The recent trend 
of consumerism ha., affected the food habits and led to the dilution of food preparations. It 
is evident that the endangered traditional foods can be replicated under prevailing conditions 
without change in their quality attributes and these can be popularised as an attempt to 
conserve traditional foods of Kerala.

G  L E S S  FA M I U A H  FO O D S

38. Standardisation and Quality Evaluation of Crain Amaranth  
(/imaranthus spp.) Flour Supplemented Food Products

Name of the Student. Niclhi Mhnliwadu (2005-16-108)
Name of the Major Advisor Dr V Indira

Grain amaranth belonging lo the family Amaranthaccae is considered as an underexploilcd 
grain and aingeu, d as a food lor future. I his crop is having an important role in the human 
food system du-: to its ca ,v cultiv alion and nutritional aspects In the present study, an attempt 
3 ,1; made to estimate the quality of gram amaranth flour and to develop value added products. 
Flour was prepared from grain amaranth seeds and stored for a period of six months in glass
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I Ifi l hrm iL.ilbodies at ambient stutage conditions. (Quality evaluation ul the lloui w tlh te*>pei 
constituents and organoleptic qualities was conducted at three monthly intervals up lo 
period of six months. Microbial enumeration of Hour with respect to bacteria, lungi and 
yeast was also conducted at monthly intervals up to six months. Three products namely 
chapatln, biscuit and puttu were prepared by substituting the main ingredients w ilh amaranth 
flour at dillerent proportions. I he products prepared were evaluated lur oiganolcptit qualities 
and nutritive value of the products w as computed

Amaranth (lour was found to be rich in protein, starch, fibre and minerals like iron, calcium, 
magnesium, potassium and phosphorus and Iowf m anti nutiitional Jactors such as tannin and 
phytic acid. The chemical composition of grain amaranth flour is given in lable 6. Hie 
moisture, tannin and phytic acid contents increased whereas the protein, starch, iat, fibre 
calcium, magnesium, iron, potassium and phosphorus contents decreased gradually with 
advancement of the storage period. A gradual increase in the bacteria, lungi and yeast count 
in amaranth flour was also observed with advancement ol storage period.

I'able 6. Chemical composition of grain amaranth flour (per 100 g)

Constituents Quantity
Moisture (g) 16.66
Protein (g) 14.70
Starch (g) 62.2
Fat (g) 6.73
Fibre (g) 2.87
Calcium (mg) 187.16
Magnesium (mg) 226
Iron (mg) 13.58
Potassium (mg) 248.2
Phosphorus (mg) 315.68
Tannin (mg) 1.23
Phytic acid (mg) 0.53

With regard to the organoleptic evaluation of the flour, reduction in various quality attributes 
including overall acceptability was noticed during storage. Amaranth flour was found to be 
unacceptable after a storage period of six months due to the slight rancid flavour developed 
in the flour.

The products like chapalhi, biscuit and puttu were prepared by substituting grain amaranth 
flour for respective main ingredients namely w'heat flour, maida and rice flour. Grain amaranth 
flour was incorporated at 10 to 50 per cent level along with the mam ingredient in different 
recipes. The recipe prepared with 100 per cent main ingredient w'as taken as the control. The 
organoleptic evaluation of the products showed significant variation betw een treatments. 
Chapathi prepared by substituting wheat flour up to 30 per cent amaranth flour was found to 
be acceptable. However, biscuit and puttu prepared even up to 50 per cent substituuon of
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grain amaranth flour obtained high organoleptic scores indicating that these products are 
also highly acceptable, [t was also seen that as the percentage of amaranth flour increased, 
nutritive value of the recipes also increased except carbohydrates. Therefore, products 
prepared by substituting main ingredient with amaranth flour at different proportions were 
found to be more nutritious than the prevailing food products.

One serv ing of amaranth supplemented recipes if incorporated in our diet will meet 3.04 to
20.1 per cent protein, 28 to 53.3 per cent fat, 0.20 to 5.93 per cent fibre, 4.46 to 13.5 per cent 
carbohydrates. 1.55 to 22 per cent calcium and 1.72 to 23.1 per cent iron requirement.

The study highlighted the significance of value added products from underutilised grain 
amaranth as a solution to the problems related to malnutrition.

39. Development and Quality Evaluation of Weaning Foods
Incorporating Grain Amaranth

Name of the Student: Kavitha Raj K.N. (2007-16-105)
Name of the Major Advisor: Dr. V. Indira

Weaning foods with grain amaranth flour in combination with ragi flour and skim milk 
powder were developed and the quality attributes with respect to chemical constituents, 
acceptability md .hell life were evaluated.
Black and white Errain amaranth .ecds collected from the Department of Olericulture, College 
of Horticulture. \ dlanikkara wa . used for the study. Nine combinations of weaning foods 
were prepared using pnk c w d  blac.k, white as well as black and white coloured grain amaranth 
flour along with pruces ,cd ragi flour in different proportions. Ten percent skim milk powder 
was also added to each treatment ro as to get minimum 14 per cent protein as specified for 
cereal based weaning food-. W'caning food prepared with processed ragi flour was taken as 
the control Altogether, nine different t ombm.ihnns were tried using black, white and black 
and white coloured ( I I )  gram amaranth flour at 50. 60 and 70 per cent level along with ragi 
flour
The processed w \imng foods were stored in aluminium laminated pouches lor a period ol 
throe months at ambient storage conditions Chemical constituents like moisture, protein, 
fat. carbohydrate, calcium, iron, phosphorus and total free amino acids as well as in vitro 
dmcitibilitv of protein and starch of the weaning foods were estimated initially and .it the 
end of storage Phym il qualities, microbial enumeration and peroxide value of weaning 
foods were also evaluated Organoleptu qualities of weaning foods and porridges prepared 
wnh the formulated weaning foods were assessed for appearance, taste, flavour, colour, 
texture and over all acceptability
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Weaning loud?* de\eloped with grain amaranth lloui were luund lo bt i»-l 11 I 
to 19.1.6%), Ial (6 20 lo 7.00%) and earbohydrale 175 lo 77%) and satisfied the comp-,,inun 
specified lor cereal based weaning foods b> Indian Standards Duimg si .ragi. a d„,. m 
the protein, fal, earbohydrale, fibre, calcium, iron, phosphorus, tola ice ammo j l  i an m 
vitro digestibility of protein and starch occured in all weaning fnods 1 ci*»xi c .a ue •» a 
the weaning luods increased during storage.
The weaning toods and porridges prepared with gram amaranth flout w eu c q u Jly  a-. n.puhL 
like ihe weaning luods and porridges prepared with ragi flour lor all tin qua it; atiriOuir
including over all acceptability
A gradual increase in the microbial count and peroxide value was nutiLcd during storage 
1 he cost of developed weaning loods was found to be much cheaper than the Lomrrirnially 
available weaning foods.
Among the different combinations of weaning foods prepared with grain amaranth Hum, 
the weaning food prepared with 20 per cent ragi flour. 70 per cent white and black coloured 
grain amaranth flour (1:1) and 10 per cent skim milk powder was found to be the besi 
combination on the basis of chemical constituents, acceptability and shell life.

40. Quality Evaluation and Value Addition  
of Edible Bamboo Shoots

Name of the Student: Mittu Mathew (2007-16-107) 
Name of the Major Advisor: Dr. K.T.Suman

Evaluation of chemical constituents of fresh and processed bamboo shoots from four species 
namely Bambusa bambos, Bambusa tuldu, Dendrocalamus hamdtonu and D c ndroc a lam 
strictus and their value addition was undertaken.

Among the four species evaluated, fresh shoots of B  tuldu had the highest content of crude 
fibre (0.62%), soluble fibre (0.03%). reducing sugar (0.82°/j), iron (0 79mg lOOg), sodium 
(37.67mg/l OOg) and total free amino acids (0 .112%). Highest content o f nitrates and oxalates 
were recorded in fresh shoots of B. bambos.

In processed shoots, the highest content of fibre, protein, calcium, potassium, sodium and 
nitrates were observed in B. bambos. Processed shoots of D. strictus had the highest oxalate 
content. In fresh shoots, significant variation among the four species was observ ed in reducing 
sugar, potassium, sodium and oxalate content, where as in processed shoots significant 
variation among species was noted only in total carbohydrates, reducing suear and oxalate 
contents. Fresh and processed shoots from four species were found to be a poor source of 
vitamin C.
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A significant decrease in biochemical constituents was observed in the four species of bamboo 
shoots after processing except for moisture and total carbohydrates, which increased 
significantly on processing. The anti nutritional factor viz., nitrates and oxalates were also 
reduced significantly in the four species of bamboo shoots on processing.

Based on the nutritional qualities and availability of bamboo shoots, B. Bambos was selected 
as the ideal species for product development. Two products namely pickle and vattal were 
prepared from processed shoots of B. Bambos and the pickle was stored in glass bottles and 
vattals in polythene bags and the quality attributes were studied for a period of three months.

Pickle made from bamboo shoot of B. bamoos had the highest mean score for taste, flavour, 
texture, colour and overall acceptability at the end of second month of storage. Although, 
there was fluctuation in mean score for different quality attributes during storage, mean 
score above 7.5/10 was recorded for different attributes initially and throughout the storage 
period. The pickle was found to be highly acceptable at the end of second month of storage. 
The vattals prepared by incorporating processed bamboo shoots were found to be highly 
acceptable initially and during storage. Initially, the vattals obtained a mean score of above 
7 for different quality attributes with an overall acceptability score of 7.56. During storage, 
a gradual increase m the mean score for different quality attributes were observed with the 
highest score at the end of third month of storage. An increase in the peroxide value of 
pickle occurred during storage.

The bacterial population of the products increased significantly during storage. The fungal 
population was detected only at the end of third month of storage both in pickle and vattal. 
Growth of yeast was nor detected in both products throughout the storage period.

Fresh bamboo shoots were found to be a good source of nutrients especially minerals. Primary 
processing considerably reduced the nutritional qualities of bamboo shoots. Processing ol 
shoot is an inevitable step before consumption because it helps to reduce the anti nutrients in 
shoots Bamboo shoots are gaming popularity in Indian cuisines as a delicacy mainly due to 
the acceptable taste and health benefits associated with its consumption. Being a lesser 
known food product, bamhoo shoot processing has potential to he developed as an innovative 
and promising enterprise

41. Evaluation of C vcas Seed Flour for Product Development
Name of ihe Student l.iptha S. ( 2000-16-102)

Name ol the Major Advisor Dr V Indira

Processed cycrr- eed Hour was evaluated lor the chemical constituents and shelf life qualities 
DilTerent protlm I wen: developed using cycas seed Hour by supplementing with other



cereal Hours and nutritional and organoleptic qualities ol the de\eloped pruduti i- I 
e\aluated

C yeas seeds procured Irom the muiket wcic processed by soaking in cold ai' i lui i 
hours and draining the soaked water repeatedly lor sc\en t in u p rin t lo the prcpautiun n| 
the Hour. I he cycas Hour thus prepared was dried in a cabinet drier at 00 5 < to a moistuii
content ol It) 12 pci cent and st*»rcd in glass i»<iiiles l(»r a period ol three months undir 
ambient conditions. I he constituents like moisture, protein starch total carbohydrate l rudt 
libre Lit. calcium, phosphoious, sodium, potassium and iron were estimated initially and 
alter three months ol storage I he untinuiritional and ig m l  lactois in the llour such as crude 
alkaloids, and hydrocyanic acid were also analy >ed Shell hie ol Cyi.as seed lloui wa- also 
evaluated. Ihe processed cycas seed llour was lound to be rich in l arbohvdruu and mauu 
and micro minerals with ideal sodium - potassium latio. Ihe alkaloid content in protested 
cycas Hour was found to be low. Significant decrease in the ninstiiuenr. like htjn.li lutal 
carbohydrate, crude libre, fat and crude alkaloids were noticed during storage A gradual 
increase in the microbial count was observed during storage. In*eel infestation was not 
detected in cycas seed Hour throughout the period under study.

Five products namely puttu, adu, patlnn, biscuit and chapathi were prepared by incorporating 
cycas seed flour in different proportions along with the main ingredient for respective 
products. The products were evaluated organoleptically for different quality attribute1 like 
appearance, colour, texture, flavour, taste and overall acceptability using score card Rice 
was used as the main ingredient for the preparation of puttu, ada and paihm For chapathi 
and biscuit, wheat Hour and maida were used respectively as the main ingredients. The 
product prepared with 100 per cent main ingredient was taken as the control. The cycas 
flour was incorporated into the basic ingredient at 30 to 70 per cent for die preparation of 
the products. All products were prepared exclusively with cycas seed flour also.

Among the different products prepared by supplementing cycas seed flour, except chapathi. 
all products were found to be acceptable to the judges. The nutritive value of die products 
prepared by supplementing cycas seed flour was computed per serving. In puttu. ada and 
pathin. the nutrients like protein, crude fibre, fat and calcium content increased w ith increase 
in the quantity of cycas seed flour. In the case of biscuit and chapathi. increased 
supplementation of cycas seed flour improved the crude fibre and fat content. Incorporation 
of cycas flour at the rate of 30 to 50 per cent w ith nee flour and maida w as found to be ideal 
for the preparation of acceptable products.
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42. Nutritional Evaluation of Cycas Seed Flour {Cycas circinalis L.)
Name of the Student: Anitha S. (2009-16-107) 

Name of the Major Advisor Dr. V. Indira

Nutritional and antinutntional constituents of cycas seed flour prepared from seeds collected 
from forest and non forest areas and the effect of processing on the chemical constituents of 
the cycas flour was carried out.

The cycas seeds collected were sun dried for 8 to 10 days and pooled separately as forest 
and non forest samples. The simple- were processed by six different methods. The processing 
methods selected w eu soaking the seeds in cold water for 12 (T () and 24 ( T j  hours, soaking 
in boiling water for 2 hour- after cold water treatment for 12 (T ,) and 24 (T,) hours and 
cashing of powdered flour of T and T for three times in water (T, &  T ). The flour prepared 
from unprocessed -^eJ was taken as the control (T ). The processed seeds and the control 
were powdered and dried in a cabinet drier at 60 ± 5 1 C to a moisture level of 10 to 12 per 
cent. Tl* e prepared flour was analysed for different constituents like moisture, protein, starch, 
total carbohydrate, crude fibre, fat, calcium, phosphorous, sodium, potassium, iron, zinc, 
crude alkaloid, and hydro .\anic acid.

The flour of c>w_r seed collected from forest area was lound to be relatively high in starch, 
total carbohydrate, crude fibre and minerals when compared to the flour prepared from 
seeds collected from non fore t area. The crude alkaloid content was found to be relatively 
low in forest Jupl During pr*>cesang. the rates of nutrient loss from cycis seed flour 
increased gradually with ad ancemcnl in the duration of soaking and increase in the 
temperature of so iked water, \mong the different processing methods, maximum retention 
of nutrients w i.  noticed in eye is Hour prepared from seeds soaked in cold water for 12 
hours. Fho percentage lo . . of protein, starch, total carbohydrate, crude fibre and lat \aned 
from 2 to 48 per cent \mong minerals, the leaching ol potassium was found to be very 
high M iximum loss of nutrient ■ w i , observed in the flour prepared by soaking the seeds in 
cold water for 24 hours and wadiing thrice m water, The mean crude alkaloid content in 
unprocr i sed eye a- flour w a 1.58 mg I00p ami it reduced to 1)00 mg lOOg1 during 
proce .^mg. Hydrocyanic acid was not present in th * unprocessed is well as processed cycas 
flour prepared from seeds collected from h»rr t and non (orcsl areas.

The cycas flour prcpired from the >ecds collected Irom fori t urea was found to be mote 
nutritious fhe pro* ssing n f cv lu s  Sv.ed could reduce the antinutntional constituents with 
consul* rabl : lo in nutrients.
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A. I’rcscliuol Children

43. Nutritional Profile and Mental Functions ol  Preschool Children 
Belonj'inj' to Agricultural Labourer Families in I hrissui Disii i i i

Name til the Student Miyna lJ k  < 1993-IM)b)
Name (if the Majoi Advisoi Ui V. L shu

I he intuitional profile and menial lunctioiis til picsthuol childicn in i Ik  agi group u| 4-f> 
years belonging lo agricnliur.il labouier lamilies ul lliiis^ui disinci was undertaken Mil 
association between the nutritional profile and mental functions of preschool childu-n was 
also ascertained. The study was conducted by selecting 120 agriLultuial labourer lamihes 
having at least one child in the age group ol 4 to 0 y^ais from the three agiicultur.il sub 
divisions of Thnssur district namely Irmjalakuda, I hris ur arid W adal.ant.heiv A baseline 
survey to elicit information on the socio economic and cultural background and a diciaiy 
surve> to assess the food consumption pattern of the selected families weie earned our 
using pretested questionnaires. I he nutritional status of the preschool children wa^ assessed 
by measuring various anthropometric indices and determining ihe actual loud and nutrient 
intake by conducting one day lood wcighmcnt survey. Mental functions of selected children 
were measured by determining their IQ using Mathew s Test of Menial Abilities

The socio economic details indicated predominance of nuclear family system among the 
selected households with better housing and living facilities. Immunization and other health 
care facilities were better utilised by the families. Dietun pattern mainly comprised of the 
staple rice, coconut, coconut oil. vegetables and pulses. 1 he inclusion of green leafy v egetables 
and fruits was found to be negligible. Food and nutrient intake among the selected preschool 
children were found to be lower than the suggested requirements. The nutritional profile of 
preschool children on the basis of height for age indicated normal nutritional status among 
half of the children. On the basis of weight for age. 43 per cent bo> s and 19 per cent girls had 
normal nutritional status. Grade I and II malnutrition were noticed among 40 percent and I7 
percent boys respectively, and among girls these were found to be 72 per cent and 9 per cent. 
On the basis of head and chest circumference ratio and mid upper arm circumlerence 73 to 
87 per cent of children were graded as having normal nutritional status. Thus, severe grades 
of malnutrition were not observed among children.

Mental fiinctions of children ascertained on the basis of IQ indicated that 56 7 per cent had
an average IQ  in between 9 0  to 109 while 28 .3  per cent were m  the border line. Significant
correlation was not seen between the individual nutrient intake and IQ o f children. However.
53 percent o f  the variation in IQ  could be attributed to the overall nutnent intake o f  c h ild re n

especially the intake of energy, protein and iron. The rest of the variation could be due to 
..other non nutritional factors.iZ



44. Nutritional Status and Intelligence of Pre School Beneficiaries 
of ICDS and Non- Beneficiaries of Thrissur District

Name of the Student: Mcrly Mariam Mathen (1994-16-05)
Name of the Major Advisor Smt. Norma Xavier

The nutritional status and intelligence of the preschool IC D S beneficiaries and non 
beneficiaries of Thrissur district was assessed. The ICDS beneficiaries (Experimental group) 
were selected from 16 anganwadi centers of eight ICDS blocks and non- beneficiaries (Control 
group) were selected from 14 balvvadi centers of seven non ICDS blocks of Thrissur district. 
The study comprised of collecting data on socio economic back ground, food consumption 
and dietary pattern of the families, details of index child, nutritional status of the children 
through anthropometric measurements, actual food and nutrient intake, clinical examination 
and biochemical estimation of blood and intelligence. The association between intelligence 
and nutritional status was also ascertained.

Most (56%) of the families in experimental group were of joint type while in control group 
57 per cent were of nuclear type with an average family size in the range of three to eight 
members in majority of the families. The parents of experimental group were found to be 
better educated compared to non ICDS group. Housing and living facilities of both groups 
were satisfactory Most of the families included cereals, pulses, other vegetables, milk and 
milk products, nuts and oil seeds and fats arid oils in their daily diet. However, the inclusion 
of green leafy vegetables was lound to be substantially low.

Details regarding the index child revealed that 50 per cent ot the children were in the first 
birth order Most of them had birth w eight above 2.5 kg with the experimental group children 
performing better than the control group. I he appraisal of the ICDS programme implemented 
in the study area revealed that supplementary' nutrition, non formal preschool education and 
nutrition and health education for mothers w ere the major persuading factors for participation 
among the U DS group Behavioural problems were found to be less among the ICDS 
beneficiaries. The intake of all food groups except other vegetables, roots and tubers, flesh 
foods md milk and milk products was found to be lar below the recommended allowances 
m both groups The nutrient intake of the K DS beneficiaries was found to be on par with 
PDA. except for energv In the non K DS group, only the protein intake was found to be 
sat is flu lory I hus, the nutrient intake of the U DS group was found lobe significantly better 
than the non l( DS group.

I hough. '>e\ ere grades of malnutrition was not noticed among the children of the ICDS and 
non |( DS group is per the weight height ratio. ma|ontv of die children (SO to K l% )  in 
both groups belonged lo (he moderately malnourished category I lie blood haemoglobin 
le ■ I of ih. h DS beneficiaries was found to be significantly better than the non K DS
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group. Seventy five pci ccm ol childicn in cvpciimcnMl >̂u|i had ancp ljM i hainmgl '. n 
level while in control group 86 percent had deiatent haemoglobin h vel ( hincal .ymploi 
ol anaemia were also noticed among non bene!niuru>

Intelligent quotient ol K DS beneficiaries was significantly bellei than du non l< D . gmup 
with 85 per cent children in the K DS group belonging it) average and above averjgi 10 
levels It was also seen that 62 per cent vaiiation in 10 could be explained bv the iniaD. ul 
nutrients anti 18 I per cent ol variation in 10 <-ould be explained bv ihe anthropurriLtik 
measurements I hus, it was seen that nutritional status had a strong mlluence on lilt 10 (»l 
children.

45. Maternal Employment and Nutritional Status ol
Preschool children

Name of the Student: Mini P. Jose ( 19%-16-11 I 
Name ol the Major Advisor. Dr. V  Indira

The study was undertaken w ith the objective of assessing the impact ol maternal employment 
on the nutritional status of preschool children. A total ol 120 preschool children in the age 
group of four to five years were selected on the bans of maternal employment, namely 
casual labourers (CL), employed (E M ) and housewives (U\V) equally and randomly Irom 
Ollukkara block of Thrissur district Socio economic, cultural background and food 
consumption pattern of the families were collected u t̂ng pretested questionnaires. Nuinuonal 
status of the children was assessed using anthiopometric methods food weighment survey 
and clinical examination. Know ledge, Attitude and Practice (K *\P) of mothers is ith respect 
to health and nutrition were also assessed using pretested questionnaire

The socio economic details of the families indicated that most of the families of EM  (62.5%) 
and MW (55%) followed joint family system having up to eight member- while 58 per cent 
of the C L  families followed nuclear system with up to four members. Though, most of the 
parents in the three groups were educated, majority ( "7 % j 0f  xhQ male members in the CL 
group worked in the unorganized sector and those in the EM  (82% ) and H W  (63% ) groups 
worked in organized sector. Majority in CL and H W  groups had their own houses while 
most of the EM  families lived in rented houses. Advance meal planning was highest in EM  
families and cereals, pulses, other vegetables, milk and milk products, fats and oils and 
sugar were included in the diet frequently by all the three groups.

Majority (70 to 80%) of children in Lhe three groups had a normal birth w eight of 2.5 kg. On 
the basis of weight, height and weight/height2, majority of children m all the three groups
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were malnourished. On the basis of weight for age only 35 per cent of children in H\V 
category had normal nutritional status compared to 30 per cent in the EM  and 25 per cent in 
the CL group. On the basis of height for age 40 to 47.5 percent children in the three categories 
had normal nutritional status. Weight / height" data indicated that 60 percent (C L ) and 82.5 
percent (E M &  H\V) children in the three categories had different grades of malnutrition. 
However, on the basis of mid upper arm circumference more than 95 per cent children in all 
categories had normal nutritional status. Based on head and chest circumference ratio also 
68 to 88 per cent had normal nutritional status.

Dietary profile of preschool children revealed inadequate intake of all food groups except 
flesh foods. Among nutrients also, the intake of all nutrients except protein was found lo be 
lower than the suggested RDA. The clinical manifestations like phrynodcrma, xerosis of the 
eyes and dental caries were present in all the three groups of children. The R A P  of mothers 
indicated that th_- mothers of EM  group had better knowledge, attitude and practice on 
health and nutrition The results also indicated that maternal employment had no significant 
positi ve or negative impact on the nutritional status of preschool children.

46. Nutritional profile of preschool children of fishermen
Name of the Student: Ancena E.R. (2001-16-03)

Name of the Major Adv isor: Dr. V. Usha

Nutritional profile of preschool children of fishermen community was conducted among 
100 children in the avc group of 4-5 years residing in the coastal areas of Thrissur district. 
Socio economic condition .. food con .umption pattern of Ihe families and nutritional status 
of the selected ihildr :n were asc ertained.

Information rcg irding socio economic conditions ol the families indit atcd that majority ol 
ihe families were Hindus and belonged lo Dhccvara community loint family system was 
found in most of the families Housing conditions ol most of the families were found to be 
p*i»»r Environmental hvgiene was found to he poor with no proper drainage system around 
their house- M r s t  of the head of the fam ilie s  were engaged in fishing and other related 
activities and c amcd Ps. 1300 to Rs W )0  per month Greater part of their ini nine was spent 
on food by most of the families.

Dietary habit of ih families revealed that all Ihe families were habitual non vegetarians 
and their daily diet comprised of staple ncc. fish roots and tubers, and fats and oils 
< onsumplion of gn.cn leafy vegetable <, other vegetables, meat and eggs were found to be 
negli'uhle
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families.

Dietary profile ol preschool children indicated that the intake ol all loud gmups cucpi 
pulse and fish were lar helow the suggested recommendations The nutnenl miakc .,1 the 
preschool c hildien showed dial die intake ol protein, thiamine and nl»< dla\ in. w a ..h laiiury 
among boys and gills. 1 nergy intake was below 70 percent ol RD A  among budt group. Ihe 
intake of iron and niacin was significantly low among guls. Oiliei nuineno like Lalcium, 
vitamin A and \ itamin C were also found lo be significantly low ( linical examination ul die 
preschool children revealed that about Id per cent had mild \ itajnui A dcfiLieneN a* indicated 
bv pigmentation of the eyes. Dental caries w as also prcsalent in jlm o i t all childien.

The anthropometric profile of preschool children was interpreted by comparing wuh the 
Indian as well â  NFI standards. When compared with Indian standards, all measurements 
\iz. height, weight, head, arm and chest circumferences were significantly low. More dian 
40 percent of both boys and girls were having severe height deficit for their age Bui. when 
children were distributed based on difierent anthropometric indices such as weight lur age. 
wt/ht* ratio, head chest circumference ratio etc to find out the degree of malnutrition prevalent, 
most of the children were found to be ha\mg moderate malnutrition

I. School Children

47. Nutritional and Health Impact of Substituting Green Gram by 
Soya Products in School Lunch Programme in T hrissur  District

Name of the Student: Latha Devi (1996-16- i 2 1 
Name of the Major Advisor Dr. V. Usha

The study was undertaken to assess the acceptability, feasibiltty. nutrmonal n„d health impact
of subs,,tuung soya gn,s/chunks for green gnm, schooflunch programme ,n selected
schools of Thrissur educational district. Children in thm . ,uP. 1 1 r rui H, m . vimuren in the age group o f 7 to 9 years from the
three schoo s of Ol.ukkam b ock were selected and categonzed as Group I - usual school
lunch (E SL ). Group II- school lunch wuh soya (S S L , and Group III- no school lunch iNSL- 
FifG children from each category were selected for the studv con ,,,,., , n!p
of 150 children. Socio economic and food consumnrinn ’« b Ine a <olaI samP

consumption partem of the families, details of
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school lunch programme, acceptability of soya grits chunks and impact of supplementing 
soya by assessing the nutritional status of the children were carried out.

Nuclear family system with up to four members was found in most of the families. Majority 
of the parents were educated and their housing and living facilities were found to be 
satisfactory Dietary profile of the children revealed that the intake of all food items except 
green leafy vegetables met the daily requirement. The intake of all nutrients except thiamine 
and riboflavin was above the recommended level.

Majority of the mothers expressed a positive opinion about the school lunch programme. 
Acceptability studies conducted at the laboratory level by substituting soya grits/chunks for 
green gram at 10 to 100 per cent level indicated that soya grits at 20 per cent replacement 
level wa.s the most acceptable combination and thus selected for supplementation in the 
school lunch programme. This was given to children in S SL  group (Group II) for a period of 
four months and the other tw o groups served as the control. The impact of soya was studied 
by assessing the nutritional status of children before and after supplementation.

The nutritional status of children assessed through anthropometry revealed an increase of 
0.55kg m mean body weight of SSL  group, while in L S L  and N SL  categories the body 
weight decreased by O N kg and 4.5 kg respectively during the supplementation period. 
Positive increment in height and M l AC of children in all the three groups was observed. 
On the basis of weight for age. an improvement in the body weight of children in the SSL  
group was noticed after supplementation. On the basis of height forage, 30 percent increase 
wa>. noticed am*»ng children with normal nutritional status in the SSL  group when compared 
to 20 per cent in [ sL  and six per cent in N SL  groups. On the basis of weight /height ratio, 
children with normal nutritional status increased in the SSL  and LSL  groups with SSL  showing 
a greater degree of increa se. The most common nutritional deficiency disease observed 
among children wa . anaemia which pot reduced from 10 to six per cent in SSL  group and 
from 12 to 10 per cent in LS I group during the supplementation period.

Thus, the study indicated that incorporation of soya grits at 20 per cent level in the noon 
meal programme is beneficial for the growth ol children. I here was better weight gam and 
height increment when 20 per cent soya grits was substituted in tin* no<m meal instead of 
green gram. The high protein content and the case with winch soya gnts blend in the noon 
meal as well a* its acceptability by th? children makes the sova grits an easy vehicle to 
enhani : ihe dietary protein intake and to bring hctt ?i growth and development among school 
children
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.* i f  ( laer in .)  Products on48. InllutMicc of Amla (hmhhco ojju  t _ .. x
. ii .i.ii wt.ni*. ol S O S  ( hildren the Nutritional and Health Statu.

in Thrissur District
Name ol the Student Jissy George ( I 79b 16 1 )

Name of the M a jo r  Advisor: Dr. V. Indira

I he impai t of amla products on the healtli and nutritional status of children in the age gnmp 
of \ to 6 \cuis and 7 to 0 years were conducted among SO S children. A total ni !> I l nldicn 
in each age group was selected and were categorized into control and experimental group 
comprising 2S children in each age category. I he functioning pattern of S< )S, die tar) habits 
and rood consumption pattern of children were assessed. Seven amla products namely 
preserve, candy, jam, squash, shred and soft cjtml- were [‘repared u* mg the L hambakad local 
variety of amla of 7-X month maturity. Acceptability of the prepared products and chemical 
constituents of fresh amla, amla products and stored amla product^ were estimated and the 
most acceptable product was selected. 1 he impact of amla product on the health and nutntional 
status of children was conducted by supplementing their diet with the most acceptable product 
among the experimental group children so as to meet one thud of the requirement of vitamin 
C per day. The feeding trial was conducted for a penod of six months and the health and 
nutntional status of children in the cxpenmcntal group and control group were assessed 
before and after feeding. The behavioural pattern of children before and after the feeding 
trial was also determined.

The functioning pattern of SOS village indicated that the activities were earned out b> an 
efficient panel of personnel. The facilities with respect to education recreation, health, 
sanitation, inter and intra family relations and extracurricular activ ities o f the village were 
found to be excellent. All the families in the SO S callage were found to be non vegetarians 
and maintained specific time schedule for taking meal. Among the seven amla products 
prepared, amla preserve was found to be the most acceptable. Most of the chemical 
constituents in the products were retained up to six months of storage. The impact of feeding 
amla preserve on the nutritional status of children indicated that most o f the anthropometric 
parameters were significantly better in the amla fed group. Though, anaemia, anorexia and 
dental carries were present among children none of the child in the experimental group 
(amla fed group) showed symptoms of anaemia after the feeding trial The behavioural uati 
with particular reference lo inertia, activity and stability conducted using Mathews LAS 
rating scale did not show any significant variation between the control and experimental 
groups. Association between nutritional status and behaviour also did not reveal an) 
significant relationship both in control and experimental groups
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49. Dietary Habits and Nutritional Profile of School Children 
Participating in the School Lunch Programme

Name of the Student: Mini P. Padikkal (1997-16-02)
Name of the Major Advisor: Dr. V. Usha

Food consumption pattern and nutritional status of children in the age group of 7 to 9 years 
who are the beneficiaries of school lunch programme was ascertained. A total of 80 beneficiary 
children (Experimental group) and 80 children who arc not participating in the school lunch 
programme (Control group) from the Ollukkara block of Thrissur district were selected for 
the study. Socio economic details and food consumption pattern of the families were collected 
using two separate questionnaires. Nutritional status of the selected children was assessed 
through anthropometry, clinical examination and food wcighmcnt method of dietary survey.

Socio economic details of the families indicated that majority of the families (86 to 95%) 
were nuclear type with satisfactory living and housing conditions. Most of the parents in 
both groups were literate with permanent employment.

The nutritional status of children assessed through anthropometry' revealed that the height 
and weight of children in both groups were lower when compared to Indian standards. 
Height for age distribution of children revealed more prevalence of malnutrition among 
children in the control group when compared to experimental group. On the basis of this 
criterion 36 per cent of children in control group and 40 per cent in experimental group had 
normal nutrition.il .tatus On the basis of weight for age and weight height also, children in 
the experimental group had better nutritional status. Based on weight for age, only 12.5 
percent children in control group had normal nutritional status against 26.25 per cent in 
experimental group On the basis of weight/height . 65 per cent children in control group 
had moderate malnutrition while in experimental group ilus was noticed among 56.25 per 
cent children Severe malnutrition was not observed in both groups.

Actual food and nutrient intake of children assessed through wcighmcnt survey revealed 
deficit in ihe intake of most of the food groups and nutrients in both categories of children. 
The intake ol all food groups except flesh foods was lower than the suggested requirement 
However, when compared to control group, the intake ol cotcals, pulses, other \egctablcs, 
room and tubers, flesh foods and sugar and jaggery was found to be significantly high in 
experimental urotip children. Hie intake ol almost all nutrients except v ilanuii A anil riboflavin 
was also (bund to be lower than the recommendations in both groups, litre also, the intake 
*4 energy 1 alt mm. iron, protein, vitamin f and thiamine was higher in the experimental
group



< . Adolescents
. . .  ...... .. , , |  i i . j ' i i i i i  a n d  Nutritional Profilt ol5(1. Lfleet of Amaranth on the I t iauu  auu

A d o l e s c e n t s

1 slum ‘ ut the Student: Suntan K..T < IW 7  
Name ol the M a jo r  Adviser Nut. Omuiu Pavunny

I Heel ol amaranth on the health and nutritional prulile til adult.stent. * a  LunduLii_d amuriL’ 
120 adolescents in the age group of 13 to I » year The samples wert selected irom ju.emle 
home and orphanage in lncliui di trie! tin the basts ol occurrence ol anaemia and divided 
into three groups (40 in each group) namely control and two experimental gioups

hood consumption pattern of the samples were collected u «np a pretested interview schedule 
From the 20 amaranth recipes, ten highly acceptable recipe* were selcctd loi (ceding uul 
The nutrient composition of fresh amaranth and amaranth recipes w a* l- nrnated I he control 
group was served the basal diet and the experimental group j I md 11 were given the amaranth 
recipes for a period of six months so as to meet twu thud and full K D A  of leafy vegetables 
Nutritional status of the subjects was assessed through anthropometry, Llimcal examination, 
monitoring actual food intake and biochemical estimation o f blood lor haemoglobin. RBC 
count and packed cell volume before and after feeding tnal. The functional performance of 
the subjects was also assessed by Harvard step test before and after the feeding trial.

Food consumption pattern of the subjects revealed that all were non v egetanans and the dailv 
used food items included cereals, pulses, roots and tubers, other \ egetablev. milk, fat" and oils 
and sugar. Among the amaranth recipes chcera minced meat thoran obtained the highest score 
in acceptability. The nutrient analysis of fresh amaranth and amaranth recipes indicated that 
the protein content of the recipes were higher than the fre*di amaranth. A il the recipes had 
higher starch and soluble carbohydrate content than fresh amaranth The fibre content of 
chcera thoran, chccra vada, chccra curry and chcera green gram thoran were higher than the 
fresh amaranth. Chcera green gram thoran and checra curry had higher iron content also All 
the recipes showed lower calcium, beta carotene and vitamin C compared to amaranth.

After supplementation, significant increase in the anthropometric measurements was noticed
in all the three groups with greater increase in experimental groups compared to control
group. Similar trend was also observ ed in haematological indices and functional performance
The number o f anaemic adolescents decreased in all the three groups after the 
supplementation.

The nutritional status o f adolescents showed improvement after the six months 
supplementation study. Although, none o f the adolescents could achieve normal nutnt.onal
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status, they showed improvement in nutritional status after the study with greater improvement 
in full RDA and two third RD A  groups compared to control group. Thus, it was seen that 
amaranth supplementation has got a positive effect on the nutritional status of adolescents.

51. Food Habits and Nutritional Profile of Adolescents
Name of the Student: Shiji Paul (1998-16-03)

Name of the Major Advisor: Dr. V. Usha

The food consumption pattern, nutritional status and the attitude of adolescents and their 
parents towards eating habits were undertaken among 100 boys and 100 girls in the age 
group of 16-18 years. Socio economic details and food consumption pattern of the families 
were collected using pretested questionnaires. The attitude towards the eating habits of 
adolescents and their parents were assessed using Likert’s scale. Nutritional status of 
adolcsccnN was assessed through anthropometry, clinical examination, food wcighmcnt 
survey and biochemical estimation of blood for haemoglobin.

The socio economic detjils of the families indicated nuclear family system among 80.5 per cent 
and they had good housing and living facilities. Ihe educational status of parents was high. 
Majority (82%) of the families were non vegetarians and followed three major meal pattern.

All adolescents preferred non vegetarian items. Cereals, milk and milk products, fats and 
oils and sugar and jaggery wer * used dailv and processed foods were used to a lesser extent. 
Most of the families preferred rice and rice based preparations for breakfast, lunch and 
dinner and fried foods w tc prelerred lor evening tea Boys preferred branded solt drinks 
and girls prelerred chocolate •. Majority ol the adolescents took their breakfast regularly and 
took packed lunch C onsumption of foods like green leafy vegetables, milk and milk products 
and roots and tubers and nutrients like iron, retinol and riboflavin were tound to be low 
among both adolescent boys anti girl".

Bny^ were found to be more conscious about their body weight than girls and had more 
favourable attitude than girls towards their own eating habits Boys pielcrrcd exercise where 
as girls prelerred walking to maintain their body weight However, p»ucuts of adolescent 
girls had more favourable attitude towards the eating habits o! then daughters

M* in body weight ol adolescent boys and girls was below the Indian standards but mean 
I). iH.hr ol ir,pi , lound to be ahove the standard height ( )n the basis of weight lor age, 60 
per ■ ?■ nt "iris and -ft) p**** cent boys had normal nutritional status. Prevalence of grade I and 
grade II malnutrition w i s  n o t i c e d  more among boys when compared to girls ( hromc I ncrgv
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Deficiency was observed among 60 per cent girls and 60 per cent boy Only 16 per 
boys and 18 per cent girls had normal Body Mass Index. Anaemia was noticed among 80 
per cent boy i and 100 per cent g n l. «>n the bai is ol haemoglobin level ol blood.

52. Nutritional Profile and Endurance ( opacity ol Adolescent Carls
Name ol tin Student Sceja fhuniaLluii V > ■ hikkaran (RW-16-01)

Name ol the Major Advisor: Di \ I k ha

\ study was conducted among 150 adolc* cent girls in the age group of 1 * to 15 years to 
ascertain their nutritional profile and endurance capacity. Information regarding socio 
economic conditions and food consumption pattern of die 1 n ilits were collected using 
pretested questionnaires. The nutntional status of the adolescent girl v̂ as assessed by 
anthropometry, clinical examination, biochemical estimation of blood for haemoglobin and 
food weighmcnt survey, Endurance capacity wa-. assessed by Han r i  step te t.

Socio economic details indicated that 67 per cent ol the families were nuclear type with 
satisfactory' housing conditions and living facilities. Food consumption ■ urvey revealed diat 
rice was die staple food and all of them were habitual non vegetarians.

The prevalence of malnutrition of various grades on the basis ol weight for age was found 
among 62 per cent of adolescent girls. On the basis of height fur age, only 18.67 per cent 
were malnourished. Only 10 per cent had normal Body Mass Index and Chronic Energy 
Deficiency was noticed among 80 per cent of girls. The must common nutntional deficiency 
disease observed among adolescent girls was anaemia. Only 46 per cent had acceptable 
haemoglobin levels.

Consumption of cereals, green leafy vegetables, other vegetables, roots and tubers, fruits, 
milk and milk products, fats and oils, meat, fish and egg and sugar and jaggery' were lower 
than the RDA. In case of nutrient intake, only energy' intake was found to be adequate.

Endurance capacity measured using Harvard step test indicated that none of the adolescent 
girls had good or excellent physical condition. Low average endurance capacity was found to 
be more among girls who had grade I and grade II malnutrition. Consistent increase in the 
endurance capacity of the girls was noticed writh an improvement of nutntional status A linear 
relationship between haemoglobin level and endurance capacity' was also ob^ned. Girls w uh 
acceptable haemoglobin levels had high average endurance capacity More girls with high 
average endurance capacity showed adequate energy' intake. Habitual pby^cal acuvitie-. like 
walking and participation in sports and games also influenced the endurance capacity
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D. Women

53. Food Consumption Pattern and Nutritional Status of
Farm Women in Thrissur District

Name of the Student: Udaya P.K. (1993-16-05)
Name of the Major Advisor: Dr. V. Indira

A study was conducted to assess the food consumption pattern of farm families and nutritional 
status of farm women. For the study, 120 farm families were selected from the three sub 
divisions of Thrissur district namely Trichur, Wadakanchcrry and Irinjalakuda. A baseline 
survey to monitor the socio economic conditions and a dietary survey to assess the food 
consumption pattern of the families were conducted. The nutritional status of farm women 
in the age group of IX to 45 years was assessed through anthropometry, food wcighmcnt 
survey, clinical examination and biochemical estimation of blood for haemoglobin.

The results of the study indicated that 63 per cent of the families were of nuclear type with 
an average family size of 5.37 and sex ratio in favour of female members. Majority (92 °o) of 
the adult members were literate and agriculture was found to be their main occupation with 
a monthly income in the range of Rs. 1000 to 4000

Most frequently used food items included cereals, milk and milk products, nuts and oil 
seeds. The intake «>f cereils. pulses, green leafy vegetables and flesh foods was found to be 
significantly lower than the suggested IC'MR requirements. However, the farm women 
included vegetables, fruits, milk and milk products, fats and oils and sugar and jaggery to 
higher extent

Nutritional status of farm women computed on the basis of Body Mass Index indicated that 
only 38.33 per cent had normal nutritional status. C hronic F.ncrgy Deficiency w ith a BM I 
less than 18.5 kg/m was noticed among 19 per cent women.

The nutritional quality of the diet on the basis ol the nutrient intake indicated that their diet 
was deficient in almost all nutrients except r alcium. niacin and vitamin C On the basis ol 
haemoglobin level of blood 66.67 per cent ol women were anaemic. However, clinical 
manifestations of nutritional deficiencies like xerosis ol the con|unctiva, mild angular 
stomatitis, pale tongue and dental caries were noticed only among 8.33 per cent women.
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54. Food C onsumption Pattern and Nutritional Status ol Women  
Agricultural Labourers o lO l lu k k a ia  Block, Thrissur District

Name of the Student, Smitha K.L ( 1 W b-lfvl- l)
Name ul the Major Ad\isor. Suit Onuna Pavunny

Ihe socio economic status and loud consumption pattern ol the families ol agricultural 
labourers and nutritional status of women agricultural labourers w ithin the age group ol IX 
lo -f*> years was conducted bv selecting one bundled and fifty families Irom the three 
panehayats ol Ollukkara block ol 1 hiissur District Socio economic details and loud 
consumption patient ol the families were collected using pretested questionnaires. Nutritional 
status of the women was assessed through anthropometry, weighment method ol diet survey, 
clinical examination and biochemical estimation of blood for haemoglobin Knowledge, 
Attitude and Practice of the women towards health and nutrition was also assessed using 
preiesied schedules.

The socio economic details of the families indicated that majority were of nuclear type w uh 
patriarchal family system and a family size in between A to 6 members All the families 
owned a house with satisfactory drinking water. lavator> and electricity facilities 1 hough, 
all families were non vegetarians, most frequently used food items were cereals, other 
vegetables, fats and oils and sugar. Pulses, roots and tubers and fish were included to a 
moderate extent and green leafy vegetables, milk and milk products, egg. meat and fruits 
were included to a lesser extent in the diet.

The body weight of the respondents was found to be lower than the standard body weight 
suggested for women. Grade 1 and II Chronic Energy Deficiencies were found among 21.33 
per cent women. Normal nutritional status on the basis of Body Mass Index was noticed 
among 51 per cent women. Mild and severe dental canes were also noticed. On the basis of 
haemoglobin level, 60 per cent of w omen had anaemia.

The intake of all food groups except cereals and other vegetables were found to be lower 
than the suggested requirements. The intake of all nutrients except niacin and thiamine w ere 
lower than the suggested recommendations. When the energy intake was compared with the 
energy expenditure, all women had negative energy balance. The scores obtained for 
knowledge and attitude with respect to health and nutrition among women was found to be 
satisfactory. However, nutrition and health related practices existed among women were 
found to be unsatisfactory.



55. Nutritional Profile of Women Labour in Rice Cultivation
Name of the Student: Jyothi R. (2000-16-03) 

Name of the Major Advisor Dr. V. Indira

Food consumption pattern and nutritional status of women labourers engaged in rice 
cultivation was conducted in Palakkad district. Details on socio economic conditions of the 
families, working and energy expenditure pattern of women labourers were also collected. 
Majority (80%) of the families w ere of nuclear type with four to six members. Most of the 
male (60%) and female (78%) members were literate. Maximum portion of the income was 
spent to purchase food items. All families owned a house with satisfactory drinking water, 
electricity and recreational facilities. However, drainage and lavatory facilities were 
unsatisfactory.

All the respondents worked in agricultural operations for l^ i hours in a day. Most of them 
used to get 20 to 25 days of work during summer season and up to 10 days during rainy 
season with a daily wage in the range of Rs. 40 to 50 -. Transplanting and weeding were the 
main tasks performed by women, while men and women performed harvesting, threshing 
and winnowing.

All families were non vegetarians with rice as their staple food. Most frequently used food 
items were cereals, fats and oils, and sugar and jaggery. Nutritional status of women 
agricultural labourers indicated that 87 per cent had a lower body weight than the suggested 
reference body weight (  hronic Energy Deficiency on the basis of Body Mass Index was 
noticed among 43 per cent women. Actual food and nutrient intake of women revealed 
deficient intake of all food groups except other vegetables. The intake of all nutrients was 
also found lo be lower than the RDA Negative energy balance was noticed among all women 
due to heavy manual work Clinical examination indicated symptoms of nutritional 
deficiencies like diffuse pigmentation iri face, angular stomatitis, skeletal deformities, goiter, 
xcrosi, in skin, pale con|iim tiva. koilonyi lna and dental caries among most ol the women. 
The blood haemoglobin level was found to be lower than the normal level ol 12g dl indicating 
anaemia among 100 per cent of women



Name ol the Student; Saleena K. (2002-10-05) 
Name of the M a jo r  Adv isor Sint. Omana Pavuimj

56. Nutritional Profile of Usher W omen

Nutritional profile of fisher women was conducted by selecting 100 I aim lies Irom the Loastal 
areas ol Thrissur district. Socio economic details and loud consumption pattern ol the 
families were collected using pre tested questionnaires. Nutritional status ol women was 
assessed through anthropometry, clinical examination, lood weighment survey and 
biochemical estimation of blood for haemoglobin.

Majority of the families belonged lo Araya (4 7 % ) and Mukkuva ( 4 % )  communities and 
followed nuclear family system (96%) with a family size in between three and five among 
69 per cent of families. Most of the male (92 °o) and female (86% ) members w ere literate 
and engaged in fish related work. Maximum portion of the income was spent on lood items 
Majority of the families had own houses (97%) with satisfactory drinking water, electricity 
and lavatory' facilities. However, drainage facilities were unsatisfactory. A ll families were 
non vegetarians and most frequently used food items were cereals, fish, fats and oils and 
sugar. The intake of all food groups except fish was found lo be far below the suggested 
allowances. Except protein, the intake of all nutrients w as also far below die recommendations 
The nutritional profile of women indicated that the body weight of 33 per cent and height of 
24 per cent were lower than the reference body weight and height suggested for Indian 
reference women. Chronic Energy Deficiency was noticed among 13 per cent women. On 
the basis of waist hip ratio, ninety seven per cent of w omen had femoral gluteal obesity and 
three per cent had abdominal obesity. None of the respondents showed normal waist hip 
ratio. Clinical symptoms related lo nutritional deficiencies like lack of luster of hair (14%). 
thin sparse hair (10%), pale conjunctiva (56%), angular stomatitis (24%). dental canes (30%). 
spongy' bleeding gums (28%) and xerosis in skin (12% ) were noticed among 10 to 56 per 
cent women. On the basis of haemoglobin level of blood 35 per cent women were anaemic.
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57. Nutritional Profile and Physical Fitness of Sports Women
Name of the Student: Reena C. (2003-16-01) 

Name of the Major Advisor Dr. V. Indira

Nutntional profile and physical fitness of sports women in the age group of 18 to 25 years 
who were engaged in various sports activities were assessed. The respondents for the study 
were selected from the tw o colleges with hostel facilities of Sports Council of India and also 
from one institution of Sports Authority of India.

Details pertaining to the socio economic variables, dietary habits and food consumption 
pattern of the families of selected respondents and nutritional status, energy balance and 
physical fitness of the respondents were collected.

Nuclear family >ystem with a family size of four to six members was found in 89 per cent of 
the families Monthly income of 56 per cent of the families varied from Rs. 1000 to Rs. 
5000 and per capita income of 81 per cent were below Rs. 500'-.

About 15 per cent of the respondents belonged to first birth order and birth interval was 
found to be two years among 28 per cent of the respondents. About 28 per cent of the 
respondents were athletes and rest participated in various sports activities like basket ball, 
swimming, kabadi. judo, weight and power lining, hand ball, cricket and hockey. All the 
respondents participated in district and slate level competitions and 71 per cent participated 
in national level competitions also.

All the respondents practiced regular physical exercise and the duration was found to be 
four to five hours per day Seventeen per cent ol the respondents practiced yoga also. Majority 
of the respondents participated in coaching camps conducted at state level. I he duration ol 
coaching camps varied from less than 10 days It) more Ilian 2̂  days Daily activity pattern ol 
the respondents indicated strict time schedule in all the three institutions with five hours of 
practice in sports About 41 per cent of the respondents used to undergo peiiodic medical
checkup.

food consumption pattern of the respondents indicated that all the respondents sutveyed 
a ere non vegetarians with rice as their staple food All ol them preferred both vegetarian 
and non vegetarian foods. ( creak other vegetables, fruits, nuts and nil seeds and sugar 
were Ihe most Irecjiienlly used tood items All the respondents had three major meals daily 
md all nl them included raw foods in iheirdiet About 10 per cent of the respondents consumed 
food ind nutrient aipplemcnis daily Pro game meal was consumed by per cent ol the
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respondents. Diet modification during eoinpetition was observed among 9 - per lcmi Detail 
of post game meal re\ealed tliat 58 per cent ol the respondents consumed post game meal 
foods.

I he comparison of mean nutrient intake with KDA indicated that the intake ol energy lai 
thiamine, calcium and beta carotene was lower than the KD A  suggested lor sports persoii.% 
Contribution of energy from carbohydrate, protein and fat was (bund to be 73.50 per cent
15.01 per cent and 10 50 per cent respectively.

The nutritional piofile of the respondents indicated that the body weight varied liuni 4_ kg 
to 04 kg with a mean weight of 52.24 kg and the height varied from 1 50 cm lo I 77 cm with 
an average height ol 162.36 cm. Only 30 pel cent of the respondents had a normal Body 
Mass Index (BM I). It was seen that basket ball kabadi weight power lilting, swimming, 
cricket and hockey players had normal BM I while the respondents participated in athlencs 
and judo had a lower BM I.

Triceps skin fold thickness of 54 per cent of respondents was lound to be lower than the 
standard. Waist hip circumference ratio of 07 per cent of the respondents was lound lo be 
ideal and only three per cent had a ratio more than 0.85 indicating abdominal obesity Most 
of the respondents (77%) had a body fat percentage below that of sLandard. Here also, it was 
seen that swimmers and weight and power lifter^ had a high body fat percentage and judo 
players and athletes had a low body fat percentage. Lower Lean Bodv Mass (L B M ) was 
noticed among the respondents participated in cricket and hockey and highest L B M  was 
observed among weight and power litters.

Clinical examination showed symptoms related to nutritional deficiencies like pale conjuctiva. 
chclosis, thin and sparse hair, spongy bleeding gums, slight enlargement of thyroid gland 
and knock-knces among 3 to 13 percent of respondents. On the basis of haemoglobin level 
of blood only 16.67 per cent had anaemia.

Endurance capacity of the respondents measured by Hansard's step test revealed that 14 per 
cent had excellent physical capacity and the endurance capacity of 39 per cent was found lu 
be poor.

Daily energy expenditure pattern of the respondents indicated a positive energy balance 
among athletes, hand bailers, weight power lifters, judo players, swimmers and cncket and 
hockey players. Negative energy balance was obsened only among basket ball and kabadi 
players.
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58. Nutritional Profile of Women Labour in Coir Sector
Name of the Student: Deepa R. (2006-16-103) 

Name of the Major Advisor Dr. V.Indira

Nutntional status of women coir w orkcrs of organized and unorganized sectors in Alappuzha 
district was conducted by selecting 60 each from two sectors. The details on socio economic 
status and food consumption pattern of the family and working pattern, nutritional status, 
energy balance and occupational hazards of women coir workers were collected.

Most of the families in organized and unorganized sectors were Hindus and belonged to 
backward caste with a family size of four to six members. Majority of the family members 
in organized and unorganized sector; were literates. The monthly income of the families 
varied from Rs. 1000 to 5000.

All the families in organized sector had their own houses with brick as the wall material and 
tiles as the roofing material w ith three to four rooms. Drinking water, electricity, recreational 
and lavatory facilities were found to be satisfactory'.

All the families in both groups were non vegetarians and consumed rice as their staple food. 
Food expenditure pattern of the families revealed that in both sectors maximum amount of 
the income wa., spent on cereals. Majority of the families purchased food items from PDS 
and nearby shops on a weekly basis. The most frequently used food items were cereals, 
other vegetables, tats and nil >. spices and condiments, sugar and fish in both the sectors. 
All the respondents in organized sector worked for six days in a week for seven to eight 
hours in a day from H 30 am to 5.30 pm with specific time for interval in the morning, noon 
and evening. In unor ani/cd sector the respondents worked for 3 to 0 days in a week w ithout 
any specific lime schedule Ml respondents m both sectors used lo get iheir wages on weekly 
basis In organized sector, the wage of most ol the respondents varied from R s  '(ill to R s  400 
per week and in unorganized so l»»r it varied Irom Us 200 to UK) in a week.

Details oTmorbidity pattern among the respondent ■ for the pa a one year revealed ehikungunia 
as the mo it important epidemic ind  ̂  ̂ per ccnl ol the respondents in organized and 05 per 
cent in unorganized seeton suffered from i hikunguma during 2000-200 Asthma, allergy, 
skin lesion * and pain in the hands and legs well us hack pain were the prominent occupation 
related problems noted among (he respondents ol both organized and unorganized sectors

Body Mass Index diowed that about 5X 33 per cent in organized and 51.07 per cent in 
unorganized eetor had normal BM I in the range of I H 5 to 22.‘>kg m Among the respondents



inl7,  j  L.-i'toi and KO ncri eenl m unorguni ,i 
who were undernourished, X5.72 per eenl m oigai
sector were tound to Ik* having mild iiulnuiiilioii

ri <• I I i i i  r\ \n< I* *nt k mdn a ted that the intokt ol roust oi the lua.1I he lood and nutrient in take ol the respondents inu.. -
» m  »ni .  1 I n 1 m i d i  C o l  i •M i l t  \  c i - ' c L i M i c .  im . igroups were lower than the suggested reejunemenL-

. . , 11 . i i f n i l ,  u,. ini.her than the recommended allowancc, mand tubers and llesh loods were lound to be higner
both sectors, i he intake ol most ol the nutrients was also lower I un

Clinical examination showed symptoms like conjunctival \eio i mild angulai i muim 
chalky teeth, dental caries, loss ol luster in hair and pale but coale tongue among ihe 
respondents of organized (15 to *10°o) and unorganized (25 to 45 q) seetor^ lochenmal 
estimation ol blood lur haemoglobin indicated anaemia among 7(J pel eenl ol res.piindents in 
organized sector and XS per cent in unorganized vcctoi H the women coir workers had 
negative energy balance when then daily energy intake uid d jily energy «, xpendnuic were 
compared.

59. Nutritional Profile of Women Participating  
in Kudumbasree Programmes

Name of the Student: Shiji N. (2006-16-101)
Name of the Major Advisor: Dr. V. I sha
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Nutrtional profile of women in the age group ol 20 to 40 years participating in 1 udumbasrec 
programmes (K M ) in Nadathara panchayat of Thrissur district was conducted and compared 
w ith a control group of non kudumbasree (N M ) members.

Information regarding the socio economic conditions and lood consumption patiem ol ihe 
families and activity pattern ol women were collected. Nutritional status of women was 
assessed through anthropometry', w'eighment method ol dietary' survev. clinical examination 
and biochemical estimation of blood for haemoglobin.

Most of the families in boih K M  and NM  were nuclear type with a family size of three to 
five members. Majority in both groups were literates. Monthly income of the K M  farmhe* 
varied from Rs.200l to 4000 whereas in NM  families it was Rs.1001 to 3000.

Details o f the activities of KM  respondents revealed that they were engaged in seven different 
types of activities m Afferent units with a monthly income ranging from Rs 3000 lo 10.000. 
Clay work and garment making were the two activities with more units Highest incom e
was for convenient food making unit and low'e<a in m ™  u , r. . , t. . , , . . fa. “ owesim com e was observed for chocolate making
unit, banana product making unit and one papad making unit



Monthly expenditure of K M  families was significantly higher than the NM  families on 
various aspects except for expenditure for health and fuel. Maximum proportion of income 
was spent on food items in both groups.

Majority of the families in both groups had their own houses w'ith brick walls and tiled roof 
but number of rooms were more in K M  families (3-5 rooms). Wood and LPG  were used as 
fuel in most of the K M  families whereas NM families used only wood for cooking foods.

Food consumption pattern of the families indicated that majority of the families were non 
vegetarians. Cereals, other vegetables, roots and tubers, oils and fats, spices and condiments 
and fish were consumed most frequently by the KM  families while, NM families consumed 
all the above food items except roots and tubers. About 40 per cent of KM  respondents used 
packed lunch during working days and rice and pulses were the main items included for 
lunch.

Nutntional status of the respondents on the basis of Body Mass Index showed that 43 per 
cent of KM  and 40 per cent of NM  respondents had normal nutritional status. Prevalence of 
mild and moderate malnutrition was found more among NM respondents. Mean intake of 
all foods except flesh foods was significantly lower than the RDA among KM  and NM 
respondents. The nutntional quality of the diet revealed that the intake of nutrients like 
protein, fat and nhofiavm were significantly high in KM  and NM respondents. The intake 
of iron, thiamine, niacin and vitamin C’ was also found to be satisfactory among K M  
respondent ;

Clinical examination showed symptoms like xerosis, pigmentation and functional night 
blindness in the eyes, fluorosi. and dental carries among both groups of respondents. 
Biochemical estimation of blood for haemoglobin showed anaemia among 53 per cent of 
KM  respondents with a haemoglobin level below 12gdl as against 90 per cent in NM 
respondents The .tudy has highlighted the emerging trend that rural women at the subsistence 
level have high potentials as economic providers for their households and could act as 
promoters of h( alth and nutrition of families.

E. E L D E R L Y
60. Nutritional Profile of the Elderly
Name of the Student: Rosemol Jose ( 1999-lb 04)

Name of the Major Advisor: Dr V.Indira

Assessment of nutritional statu - of elderly in the age group of 60 to 7S years residing in 
institution - (Institutionalized group) and in houses (Non institutionalized group) was
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conducted Socio economic profile, |>cr:>uiij] jniorniatu m dieiai * p^ '1 ; 
and factors allectmg nuintiunal "talus weie collected li un Nr ' ' j *'

Majority ol the elderly were tram joint lamihes and were In* / it*. »*j ’ I•-»1 •* 
own About 85 per cent ol the institutionalized elderly . - /■ vina r J J
where as in non institutionalized group majority were married aud i» • d Witf.- 
Past occupational status indicated that most ol the elderly women we/c -;*:•; ;p J cry - -'-h.
men were employed in d illn  nt sectors flie housing umdiLSon* ^nd 
both groups were lound lo be good Seventy six per cent ol non jnsfiiutioiii=n/eO c * - •
a separate room where as in in titutions one n om w*i~ shared b . i.*
The unhealthy habits were lound more among non instituiioruJized > Id* o * -i*d 
both groups did some son of physical exercise

Majority of the elderly in both groups were non vegetarian ur, J lo d g e d  -» - r  J -ticm 
ol three imals in a day. Fhe institutionalized group lud a -ptcific t mr tor I** xi r -a e and 
they had their meals along with other member In non in titu'.« z*. - -f ri^  ,-rnf ■ Jlt  ̂
not have a specific time schedule for food intake and they had their rnc_u* alone

DilTerent grades of C hronic 1 inergy Deficiencies and upper body obe t> . ere iound m both 
groups. Twenty nine per cent ol institutionalized and —  per tern ol non in-u rationalized 
elderly had different grades ol C hronic Energy Deficiencies E ignsy per ^eni • I the male and 
88 percent of the lernale elderly in institutionalized group had upper b-xiy obesity on the 
basis of waist to hip ratio while this was found only among 46 and "4 i : ■: . jt~  le and lemaic 
elderly of non institutionalized group.

Among institutionalized group, the intake of foods except cereal- pulse- and flesh loods 
was found to be lower than the recommended values among female- while all food gruups 
except pulses was lower than the RDA among males. In non institutionalized group, only 
the requirement of pulses, sugar and flesh loods was met by male and female e ld e rly . The 
intake of all nutrients was lower than the recommended levels in both groups

Visual disturbance, loss of teeth, chew ing and hearing problems and anaemia w ere the health 
problems noticed among the elderly. Majority of die elderly in bodi group-* had an increased 
heart rate and various degrees of hypertension. None of die socio economic factors a'- well 
as place of residence had any influence on the nutritional status of the elderlv Hence, proper 
care, feeling of security and conducive psycho social env ironment are suggested to improve 
the nutritional status of the elderly.
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F. FA M IL IE S

61. Traditional Food Habits of Different Communities
in Thrissur District

Name of the Student: Shyna K.P. (1999-16-04)
Name of the Major Advisor : Dr. V.Indira

A study on traditional food habits of six community’s viz. Ezhava. Christian, Nair. 
Namboothin. Tamil Brahmin and Muslim in Thrissur district was conducted. Details on 
socio economic statu-*, dietary pattern, traditional food habits, position of traditional foods 
m their dietary pattern, traditional food practices followed by older generation and Knowledge, 
Attitude and Practice (K A P ) on traditional foods among younger generation were collected 
from a total of 1X0 families.

Majority of the families of different communities except Ezhava were of nuclear type with 
an average family size of 3.9 for Tamil Brahmins and 5.2 for Christians. Except Tamil 
Brahmins and Namboorhin communities, all the families of other four communities were 
non vegetarian'. Three meals a day pattern was observed in five communities and Tamil 
Brahmins had four major meals in a day. All families irrespective of communities included 
cereals, other vegetables. milk and milk products, tats and oils and sugar in their daily diet. 
Purchase of prepared foods from outside was lound to be more common among Muslim and 
( hnstian families F lmilies ot different communities still prepared and consumed traditional 
foods in their daily diet especially for breakfast, lunch and dinner one to four times in a 
week Most of the families in ax communities gave preference to include their respective 
traditional food item . in their diet. Only very few families in different communities prepared 
traditional food < during specific months for the improvement of health and purchased instant 
food mixes and traditional foods available in the market. However, most of the families in 
the six communities prepared *orue medicinal preparations lor laclating women K \ P  on 
traditional food habits among the younger generation indicated that there is a tendency to 
develop traditional food practices tor those who have attitude towards traditional foods. 
Though, the older generations were iwarc about the various traditional food practices and 
preparations of their respective communities, the younger generation ol the different 
communities did not follow such practices



62. Household Food Security and Nutritional Status ol Women
Agricultural Labourers

Name of ihe Siudem l.incy Lawrence <200.1-16-01)
Name oi the Major Advisor Dr V7 Indira

A study was conducted among women agricultural labourers belonging lu oiganised and 
unorganised sectors to assess their household lood security and nutritional lulu*. Ihe 
determinants ol household lood security and the influence of household food secunu on the 
nutritional status ol women were also ascertained Data on socio economic status food 
consumption pattern, food adequacy and household lood security ol the families were 
collected. Nutritional status of women agricultural labouiers were assessed through 
anthropometry, food wcighmcnt survey and clinical examination.

Majority of the families were of nuclear type with a family M/e in between low to six. Most 
of the male and female members in both the sectors were literate All the lamilies in ihe 
unorganised sector and 98 per cent in the organised sector had their own houses w ith brick 
as the wall material and with tiled or concrete roof with four to fi\e room Drinking water, 
electricity, recreational and lavatory facilities were lound to be satisfactory I low e\ er. drainage 
facilities of the houses m both sectors were inadequate. Majority of the respondents in the 
unorganised sector got work for three to five days in a week with seasonal \ariation in the 
working days, while all the respondents in the organised sector worked for six days.

Most of the families in the organised sector purchased most of die food items in bulk on 
monthly basis while in the unorganised sector most of the families purchased different food 
items either daily or weekly. Most frequently used food items included cereals, pulses, other 
vegetables, milk and milk products, fats and oils and sugar in the organised sector while in 
the unorganised sector all the above food items except pulses and milk and milk products 
were found to be the most frequently used food items.

The percapita food and nutrient intake indicated that cereals, pulses, green leafy \egeiables. 
fruits, milk and mlilk products and fats and oils were significantly lower than the 
recommended levels in both groups. The intake of all nutrients w as also low er than the 
recommended levels. The nutritional profile of w omen revealed different grades of Chronic 
Energy Deficiency among 22 per cent and 32 per cent in organised and unorganised sectors 
respectively. Nutritional status index of women was higher in the organised sector and a 
positive correlation existed between food security and nutritional status index.

Majority (88%) of the households in the organised sector were food secure as against 27 per 
cent in unorganized sector. None of the families in the organised sector experienced food
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insecurity with hunger. However, in unorganized sector, 33per cent and 40 per cent were 
found to be food insecure without hunger and with moderate hunger respectively. Food 
insecurity was found to be more in the households with children in both sectors. Better food 
security was found in the organised sector mainly due to their better purchasing power. 
Food expenditure, monthly income, family size and type of family were found to be the 
important factors influencing food security.

63. Prevalence of Hypertension and Assessment of  
Risk Factors among Agricultural Labourers

Name of the Student: Archana S.S. (2005-16-105)
Name of the Major Advisor: Dr. V.Indira

Prevalence of hypertension and assessment of risk factors among agricultural labourers was 
conducted. An initial assessment of blood pressure of 200 labourers in the age group of 35 to 
60 years working in the different farms of Kerala Agricultural University was measured. 
These agricultural labourers were further classified according to sex and also on the basis of 
their blood pressure as non hypertensive (control) and hypertensive (experimental) groups. 
From this, 50 male and 50 female labourers who are hypertensive and 25 male and 25 
female labourers who arc non hypertensive were selected for the study.

The details on socio economic status and food consumption pattern of the families and 
personal habits, working pattern, and nutritional status of the respondents were collected.

Information regarding socto economic condition of the families revealed that most of the 
families in control and experimental groups belonged to forward caste with a family size of 
four lo six members Klucutionul status of respondents showed that majority in both groups 
was literate.

Most of fhe families in control and experimental groups had then own houses with brick as 
the wall material and tiles as Ihe roofing material with two to three rooms Dunking water, 
electricity, recreational and lavatory facilities were lound to be satisfactory Majority of the 
families in both groups used wood as a source of fuel.

Twenty four per cent of the male respondents m control and 64 per cent in experimental 
groups had the habit of smoking. Tobacco chewing was noticed among 12 to 24 per cent 
male and female respondents in control group and 46 to 50 per cent in experimental group. 
Majority of respondents in both groups did not take regular physical exercise. Majority of 
the respondent, in both groups worked for six days in a week lor 6 to 7 hours daily.



Most ol the respondents in both groups were non vegetarians and consumed nee a . i Iilh 
staple lood. Ihe most frequently used lood items were cereals, pulses, other vegtiabli 
milk and milk products, lats and oils, sugar and fish in control gioup w ink in eaperimenial 
group all the above food items except pulses were used most frequently.

Majority of the respondents w ith hypertension used coconut oil lor cooking and used piLkk 
pappad, dried fish and fried lood items daily. None ol ihe lespondenis neither included nor 
restricted food to control hypertension.

Bodv Mass Index showed lhat 6(1 per cent male and 48 pci cent female respondents in 
control group and U) per cent male and 64 per cent female respondents m experimental 
group had normal B M I in the range of IK S to 22.9 kg rn Grade I obesity was observed 
among 27 per cent of respondents in experimental group and 24 per cent in control group. 
Nearly 22 per cent respondents in experimental group and 16 per cent m control group were 
found to be at risk for obesity. It was seen that 84 per cent lernale respondents with 
hypertension had a waist hip ratio above 0.85 when compared to 64 per cent in non 
hypertensive group and were at risk for cardiovascular diseases However, among male 
respondents only eight percent in control and tw o per cent in experimental group had a ratio 
of more than (J .G5 associated with risk. Tlie mean intake of all food items and all nutrients 
was lower than the recommended allowances among male and female respondents of both 
groups.

Among the respondents in experimental group 90 per cent male and 9N per cent female 
respondents had systolic blood pressure m the range of 140 to 159 mm Hg. Diastolic pressure 
of 70 percent male and 42 percent female respondents were in between 91 to 99 mm Hg. It 
was seen lhat 90 per cent male and 98 per cent female respondents had stage 1 hypertension 
and the rest were categorized as pre hypertensive.

Type of family, family size, use of pickle, pappad, fried food items, smoking, tobacco chew ing, 
alcohol consumption, lack of regular physical exercise, personality traits, familv history of 
hypertension, body mass index and waist hip ratio were identified as the risk factors for 
hypertension among agricultural labourers.
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64. Food Security in Farm Labour Households of Kuttanad
Name of the Student: Anusha S. (2008-16-107) 

Name of the Major Advisor Dr. V.Indira

A study was undertaken to assess the extent of food security and to identify the factors 
influencing the food security of farm labour households of Kuttanad. From the seven agro 
ecological zones of Kuttanad. 140 farm labour households were selected equally and randomly 
for the study. The food security' of the selected households was ascertained by assessing the 
three dimensions of food security namely access, availability and utilisation of food. Food 
access and availability were determined by assessing socio economic status, food consumption 
pattern, and food purchase inventory and food adequacy of the households. Utilisation was 
determined by assessing the nutritional status of family members. Overall food security was 
also determined using the food security module suggested by USDA.

Nuclear family system with four to six members was noticed among most of the households. 
Most of the adult family members were educated up to high school level and 71.89 per cent 
men and 54 51 per cent women were working as agricultural labourers. The monthly income 
of the households was found to be very low and they spent above 50 per cent of their income 
for the purchase of food materials. The housing and living conditions were found to be poor 
with no drainage and drinking water facilities.

The food consumption pattern of the households indicated that all w ere non vegetarians and 
followed three meal a day pattern. Most frequently used food items included cereals, 
vegetables. Ilsh and lats and oils. Milk and milk products, meat and egg were used to a 
lesser extent bv the households. Food expenditure pattern of the households indicated that 
67 per cent spent 10 to 15 per cent of food expenditure for the purchase of cereals and 10 to 
28 per cent did not spent any money for the purchase of milk and milk products, egg, meat 
and fi^h Food purchase inventory of the households revealed that all items were purchased 
to a lesser extent compared to the actual requirement ol the households Food adequacy in 
terms of food intake per consumption unit indicated inadequacy of all food groups except 
flesh foods. The per capita intake ol all nutrients was also lound to be lower than the 
recommended levels

The nutritional status of family members through anthropometry indicated that 25 lo 47 per 
cent preschool children, 15 percent school children. 4 1 per cent adolescents and 4  ̂pci cent 
elderly had different grades of malnutrition 1 low ever, the nutritional status of adult members 
w i . found to he better with 72 per cent ol adults having a normal HMI. The actual food and 
nutrient intake of women and preschool children were found to be far below the RD A  lor
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most of the lood groups anti nutrients. Anaemia w as prevalent among pu cent

l ood security status ol the households indicated lood mstuuily among . I p i1 L tni 01 ilit 
households. Only 49 per cent ol the households were lood setuie on I ic iu.a > o o.ciall 
lood security. On the basis of food access, availability and utilisation, lood security was 
observed only among 25 per cent ol the households. Bettei ((rod security w a uhseived in 
the households without childien. Among the diifeienl (actors alleclmg lood u  uniy. lamily 
si/e was found to be the most important one followed by income, lood expenditure and
energy intake.

65. Food and Nulrifional Security Scenario o f  BPL Families of
Central Zone of  Kerala

Name of Ihe Student: Blossom K .L . (2010-24-102)
Name of the Major Advisor: Dr. V  Indira

A study was undertaken to assess the extent and determinants of food and nutritional security 
among the B P L  families of Central Kerala and lo study the impact o f food security on the 
nutritional status of women and preschool children. All the four districts of Central Zone of 
Kerala namely Thrissur, Lmakulam, Palakkad and Malappuram were selected for the study. 
A total of 400 B P L  families comprising 100 families from each district formed the sample 
for the study. Detailed study on nutritional status of women and preschool children as well 
as Participatory Rural Appraisal (PRA )  were conducted among 60 women in the age group 
of 25 to 35 years and 60 preschool children in the age group o f 3 to 5 years. The food 
security of the families was assessed by the three dimensions of food security namely food 
access, availability and absorption of nutrients. Access and availability were assessed by the 
socio economic status, food consumption pattern and food purchasing pattern o f the families. 
Absorption w;us determined by assessing the nutritional status of the familv members. Overall 
food security of the families was measured using U SD A  (2000) module and M S S R F  (20011) 
index. Nutritional security of the families and family members were determined from the 
intake of nutrients.

Nuclear family system with four to six members was observed among most (70% ) of the 
families. Most of the adult men (92%) and women (82%) were literate. Fifty one per cent of 
the family members above 18 years were working as labourers on daily wages The monthly 
income of 72 per cent of families varied from Rs. 4001 /- to 12.000/. The monthly expenditure 
pattern of the families revealed that 76 per cent spent up to 50 per cent o f their income for 
food. Most of the families had owm houses built with bricks, tiled roofing and cement flooring. 
Electricity and toilet facilities were present in almost all houses. Health care facilities were
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found to be satisfactory and 82 per cent of families utilised the public health facilities available 
in their locality.

Three meals a day pattern was followed by 98 per cent of the families and they kept regular 
time schedule for taking meal. However, only 37 per cent planned their meal in advance and 
only 48 per cent of families included raw fruits and vegetables in their diet. Most frequently 
used food items were cereals, pulses, other vegetables, fats and oils, sugar and fish. Green 
leafy vegetables, roots and tubers, fruits, milk and milk products and eggs were used to a 
lesser extent. All families spent up to ten per cent oT their food expenditure for the purchase 
of cereals. The quantity of vegetables, fruits and milk and milk products purchased by 74 to 
87 percent of the families satisfied less than 25 percent of the requirement. Gross inadequacy 
in the intake of all food groups except non vegetarian items was noticed among the family 
members. The intake of macro and micronutricnts was also found to be lower than the 
recommended dietary allowances suggested by IC M R among most of the age groups.

Different grades of malnutrition were noticed among children, adolescents and adult members. 
On thfe basis of anthropometric indicators, normal nutritional status was noticed only among 
40 per cent children below six years, 39 per cent children aged 7 to 12 years, 45 per cent 
adolescents, 48 per cent adults and 4^ per cent elderly. Gross deficit in the intake of all food 
groups except cereals, pulses, fruits and non vegetarian items and most of the nutrients w as 
also noticed among women and preschool children. Mild form of nutritional anaemia was 
prevalent among 41 per cent women and 32 per cent preschool children. However, clinical 
signs of nutritional deficiencies were noticed only to a lesser extent among women and 
preschool children

The overall food and nutritional security of the B P L  families of Central Kerala indicated 
that only 16 per cent were food and nutritionally secure. Families without children had 
better food and nutritional security food insecurity without hunger and with moderate hunger 
was present respectively among 44 per cent and 36 per cent of the families. Only five percent 
of the families were found »■> be food insecure with severe hunger. Severe nutritional insecurity 
affected 23 percent of the families. Among the different age groups, all children below three 
years, 7 to 12 years and adolescent boys and girls were categori/ed as nutritionally insecure 
on the basis of their nutrient intake. It was also seen that f»7 to 4J6 per cent of adults engaged 
in different activities also experienced nutritional insecurity, food security had a positive 
impact on the nutritional status of women and preschool children. Among the different 
factors affecting food security, family size was found to he the most important one.
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M e a t  a n a l o g u e  p r e p a r e d  w i t h  g r e e n  g - a m .  s o y b e a n  a n d  w h e a t

Temph and temph based products

Ftnur Scnip m.r



B a m b o o  r i c e  b a s e d  p r o d u c t s

Bamboo nco Murukku Unniyappam

6 days germinated paddy Cooked nee

Puttu Idiyappam Ada
Germinated rice products

U n n iy a p p a m

Puttu Idiyappam Kozhukatta



R i c e  b a s e d  f e r m e n t e d  d a i r y  p r o d u c t s

Rice based yoghurt R ce based yoghurt enriched Rice based yoghurt enriched
with Mango pulp with pineapple bits

Pumpkin products

Sweet flakes Salted Hakes

Custard powder Custard

Cashew apple products



Product developed from West Indian Cherry

Sauce

RTS

Pickle

Preserve

Cashew apple blended RTS Banana based probiotic food



Banana Wine

Fish based products



Traditional foods of central Kerala

fi racca \>*v. -

Mam Puttu

Traditional Beverages



Products developed from grain amaranth

Grain amaranth Weaning food

Biscuits Puttu Chappathi

Bamboo shoot based products

Vattal Pickle



Products developed from cycas seed fiour

Flour Puitu Cnapaihi

Pathiri Ada

Or n r


