JOURNAL
OF

FOOD SCIENGCE
AND

TECHNOLOGY

ASSOCIATION OF FOOD SCIENTISTS & TECHNOLOGISTS, INDIA

VOL 15 HO. 4 JULY-AUGUST 1978



ASSOCIATION OF FOOD SCIENTISTS
AND TECHNOLOGISTS

(INDIA)

The Association is a professional and educational organization
of Food Scientists and Technologists

AFFILIATED TO THE INSTITUTE OF FOOD TECHNOLOGISTS, USA

Objects:
1. To stimulate research on various aspects of Food Science and
Technology.
2. To provide a forum for the exchange, discussion and dissemination of
current developments in the field of Food Science and Technology.
3. To promote the profession of Food Science and Technology.
The ultimate object is to serve humanity through better food.

Major Activities:
1. Publication of Journal of Food Science and Technology—bi-monthly.
2. Arranging lectures and seminars for the benefit of members.
3. Holding symposia on different aspects of Food Science and Technology.

Membership:

Membership is open to graduates and diploma holders in Food Science and
Technology, and to those engaged in the profession. All the members will
receive the Journal published by the Association. Regional branches of the
Association have been established in Eastern, Northern, Central and Western
zones of India.

lembership Subscription Ann al Journal Subscription
Life Merﬁbershlgp Rs 250 (f P Rs
Corporate Memners Fore| n:

of firns, etc.) (er year) Rs 250 Surtace Mail 20
Memoers . Ry 15 Arr Mall 28
Assoclate Members

for students, etc.) . Rs 10
Admission . Re 1

For membership and other particulars kindly address

The Honorary Executive Secretary
Association of Food Scientists and Technologists, India
Central Food Technological Research Institute, Mysore-13, India



Editor
D. Rajagopal Rao

Associate Editors
S. Ranganna
T. R. Sharma
L. V. Venkataraman
Richard Joseph
B. R. Baliga
M. M. Krishnaiah
M. Muthu
K. A Ranganath

The Journal of Food Science and
Technology is a bimonthly publication
of the ASSociation of Food Scientists
and Technologists, India (AFST) issued
In February,” April, June, August,
October and December.

The Editor assumes no. responsibility
for the statements and opinion expressed
by the contributors.

Manuscripts for publication and books
for reviewing in the Journal should be
addressed t0 the Editor, Journal of
Food Science and Technolorqy AFST,
Central Food Technological” Research
Institute, Mysore-570013.  The Editor
reserves the privilege of editing the
manuscript to make it suitable for
publication in the Journal.

No part of this Journal can be re-
prodyced by any body without written
permission of the Editor.

Correspondence regardm% subscriptions
and advertisements shouldl be addressed
to the Executive Secretary, AFST,
Central Food Technological Research
Institute, Mysore-570013, India. Pay-
ment may be made by cheque, draft
Eostal of money ordér in favour of
xec. Secretary,”AFST.

Executives of the AFST

President
B. P. Baliga

Vice-Presidents
P. B. Rama Rao
A. G. Mathew
J. S. Pruthi
B. N. Srimani
G. B. Nadkarni

Exec. Secretary
J. V. Prabhakar

Joint Secretary
J. D. Patel

Treasurer
A. Ramesh

JOURNAL OF FOOD SCIENCE
AND TECHNOLOGY

Volume 15 Number 4 July-August 1978

CONTENTS

Research Papers

Antinutritional Factors of Phaseolus mungoreous (Phaseolus mungo var. Mj i X 133
Phaseolus aureus var. Tj)

Kaushalya Gupta and D. S. Wagle

Sugars, Organic Acids and Amino Acids in Anab-e-Shahi Grape During Growth
and Dévelopment 136

Y. Selvaraé D. K Pal N. G Diaketr, A. G Purohit and
S. D. Shikhamany

Dehydration of Green Chillies (Capsicum frutescens) 139
A. P. Luhadiya and P. R. Kulkarni

Effect of _Ripeninlg of Cream, Manufacturing Temperature and Packaging
Materials on Flavour and Keeping Quality”of Ghee (Butter fat) 1

S. Singh and B. P. Ram

4

Production and Storage of Buffalo Milk Cheddar Cheese in Paste and
Powder form 145

D. C. Bhattacharya, O. N. Mathur, B. D. Tewari and M. R. Srinivasan

Research Notes

Protein Quality of Normal and Opaque-2 Maize at Different Stages of Ripening 148
H. Q. Gupta, M. L. Lodha, Joginder Singh and S. L. Mehta

Simple Procedures for Reducing the Cooking time of Splitred gram (Cajartus cajan) 149
H. V. Narasimha and H. S. R. Desikachar

Effect oftTurmeric (Curcuma tonga) on the Growth of some Intestinal Bacteria 15
In vitro

T. N. Bhavani Shankar and V. Sreenivasa Murthy

Determination of Theobromine in Cocoa Products 18
S. Shivashankar, C. Balachandran, Y. S. Lewis and C. P. Natarajan

Detection of Ambadi (Hibiscus cannabinus) Seed Oil in Vegetable Oils 14
M. R. Grover and T. V. Mathew



Toxicity of Methyl lodide to some Life Stages of Ephestia cautella WIk. (Pyralidag), Tribalium
castaneum Herbst. (Tenebrionidae), and Trogoderma Granarium Everts. (Dermestidae) 155

M. Muthu, S. Rajendran and K. P. Kashi

Evaluation of Quality and Grading of Dried Milks _ 156
D. R. Ghodeker, V. K. Butish and V. K. N. Nambudripad

Preservation Aspects of Khoa in Relation to use of Radio-Sterlized Flexible Packages 158
U P. Sliarma, I. T. Zariwala and S. R. Agarwal

Impaired Rennet Susceptibility of Casein Micelles on Photo-Oxidation 161

M. P. Gupta and N. C. Ganguli
Book Reviews 183

Association News 167



RESEARCH PAPERS

Antantrltlonal FaCtorS Of Phaseolus mungoreous
(Phaseolus mango Var.Mm X Phaseolus aureus Va.r.TJ

~ Kaushalya Gupta and D. S._ Wagle _
Department of Chemistry & Biochemistry Haryana Agricultural University, Hissar-125004

Manuscript received 16 March 1978; Revised 25 May 1978

The total flatulence factor in Phaseolus mungoreous obtarned by crossing P. mungo var Mj. j with P. aureus var Tt was lowest

69mg/gofflour{whrle|twashrghestrn (31.0m ?

mg of protein) in the hybrid as compared to the parents

Hemagglutinin activity was destroyed upto 95.6% in 5 min heatrng and 99

Pulses contain hrglh amounts of protein and carho-
hydrate but low levél of oill Despite the high protein
content their  maximum contribution to ~ nutrition
has not been fully exploited in many parts of the worlg
because. of the problem of antinutritional factors, such
as trypsin inhibitors; low level of sulphur amino acids,
Rartrcularly methioning.2. Hemagglutinin In legume seeds
as long been recognised. A nitimber of proteins with
trypsin “Inhibitry activity in kidney beans at various
stages of germiniation haS been reg rted.s

egwnonu and Bassira reported that the agminist-
ration” of phytohemagglutinins (Lecting) to rats induced
rmgarrment of liver functions, ‘activation of some de-
hydrogenase enzymes, connected . with  carbohydrate
metabolrsm and coagulative necrosis of the liver.” They
also reported the specific hemagglutinating activities In
SOY_ ean and Phaseolus lunatus.

egumes contain a considerable amount of oligosac-
charities which have been Imp]icated as a factor réspon-
sible for flatulence5®. It will, however, be of much
advantage. to produce varieties in which the protein
level is Taised and flatus factors, trypsin inhibitors and
Bytohem [gglutrnrn are reduced. However it may be
eneficial produce varieties with a higher protein
content and lower levels of antrnutrrtronal factors In
such an attempt, a variety, phaseolus mungoreous  CSS
between phaseojus mun 1) Phaseolus aureus (T1)
was developed its Autrifiona quality is reported.

Material and Methods

Samples of the cross hetween mash (Phaseolus mungo)
var. él and moong (Phaseolus aureus) Val- Tj which
I called as pheseolus mungoreous_(amphidiploid) and
the parents were obtained from the Department of Gene-
tics, Haryana Agricultural Univeysity.

Preparatron of samples; Different samples were
thoroughly cleaned free of any dirt or foreign matter.

g flour).. The trypsin inhi
Heating (5 mrna destroged completely the trypsin inhibitor but the

itor actrvrtY was also low (8.72 to 82.73 units/

% in 10 min heating.
Seeds were graded and bold seeds were kept for germi-
nation study. Rest of the samples of each variefy was
Pround 0 ffass throulqh 100 Mesh sieve and stored'in air
ht containers until” used for analpsrs
he samples were analysed for soluble carboh drates,
oquosacch ridles, trypsrn Inhibitor activity ang haemag-
? nins. . The effect of germination and heating on the
rypsin inhibitor activity was also studied.

Soluble carbohydrates and flatusfactors: Total water
soluble carbohy orrates and. reducing sugars were deter-
mined by potassrum ferricyanide “redliction method?.
Clarificafion of the hydrolysate was done according
to AOAC methods and’the éxtract ontained was hydro-
lysed by the method of Srinivasan and Bhatiad,

Quarititafive determrnatron of the oIrgosaccharrdes
sucrose rafflnose and stach ose Was carrre out by the
method of partition 0paper romatograp g/ usrngsetg
alcohol: a etrc acr formic acid: ™ watér
solvent. by the_descending solvent technrque of Barley
and Pridham10 The sugar in the eluate extract after
chromatographic run was determined by the phenol-
squhurrc acid method L1

psin inhibitor activity: _ Seeds were treated with
005 mercuric chloride for 3to 5 min and then washed
several times. with sterile distilled water. Seeds were
then soaked in sterile distilled water for 2 hr. ~ Seeds
Were germrnated n petrrdrsh lined with two_ folds of
rter 5Oa erg hatmap No. 1) and kept in an incubaor
. Seedlings were moistened twice a day

wrth sterile water.

Germination counts Were taken after 12.and 18 .
Samples were taken for ana srs at defrnrte Intervals.

The effect of heating onte actrvrtyo raw samples
was_tested by heating them with 10 Ml of water in a
boiling water hath for different intervals,

Trypsin. Inhibitor (T1) extract was greparedrz and
trypsin inhibitor activity (TIA) was determined accor-

133
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Tabre 1. o e ractors in MASN ana MOONG variceies ana eneir cross
Soluble sugars Flatulence factors
_ _ _ _ Total flatus
Variety Total Reducing  Non-reducing  Sucrose Raffinose  Stachyosc factors
B St R R =

Mash Mj.] 120 1.00 6.20 1.06 0.87 117 310
Moong Tj 6.25 2.45 3.80 0.83 0.73 116 212
Amphidiploid (cross) 9.13 1.86 1.21 0.56 103 110 2.69

dng]g to the method describedld The deproteinised
hydrolysate was used for the colorimetric determination
0 %yrosme with phenol reaagentm and protein_content
qu al55extract was estimated by the method of Lowry

The _tr%/ps_m inhibitor activity was expressed as tryapsm
units infibited, one trypsin “unit being defined “arb
trarily, the amount of énzyme that libefates one micro
mole” of t)rrosme under given assay conditions. . |

Hemagglutmating activity. He a%glutmm activity
was estimatedss and exgres_sed as HU" (Hemagglutinin
units) and the effect of heating was also tested.

Results and Discussion _
Total carbohydrates, reducing sugars and non-reducmtr]
sugars; The data presented ‘in Table 1 reveal tha
thé values for reducing sugars are lowest in Mi-i (10.0
mq/g flour) and hl_%hest_m T].(245 mg//q flour), while
In"the, cross gamghl |p|0|d2,_ IS 18_.6_m%_% flour. Non-
redycing sugars are highest in amphidiploid (cross) (72.7
ma/g flour)and lowest in Ti v_ar|et>( (38.0 mg/g flour).
Amphidiploid also has the hlghes amount™ of tot
sugars (913 mgég flour) in contrast to Its. parents in
which it ranged etween 625 and 72.0 mg/q flour,
Flatus faCtors: Phaseolus aureus (T]), Phaseolus
mungo, (Mi-1) and their cross phaseolus munqoreous
amgh|d|pI0| were analysed ‘for their flatulepce
actor contents. The resultS obtained are. presented. In
Table 1 All the pulses have fairly high oligosaccharide

ntent.

Total flatulence factors ranged from 269 to 310
mp%/g flour. ~ Sucrose content“Is lowest. in the cross
(Phaseolus mungoreous(0.56 percent) and h|8hest in mash
Variet M%—| 06 percent), It is concluded from the
data that the cross contained the least amount of stach-
?/ose 1.1 percent) as compared to the parents, though
he different pulses did not show marked variations ‘in
their content, The. results would indicate that all the
pulse groups had fairly high content of flatulence factors
with mash's owlggthe highest content, with the cross
containing the leadt.

Murph%m obtained a _samFgJ_Ie reported %asless mem-
ber of Phaseolus wulgaris, Pike’s Jacobs Catlle bean,

which was_the result of a cross of a reportedly. gasless
heirloom Jacobs Cattle bean_(Phaseolus vuI%arls with
the black Mexican variety. The mfg};nlflcanc of these
limited flatulence measuréments on the members of the
dry bean family is that there appears to be a genetic
trdnsfer of the de_?_ree of flatulence response, . This

- sugoests %OSSIbI ity of reducing this undesirable

leqUme trait by genetic selection. ~ _

ryRsm Inhibitors and effect ofgermination and heatln?:
The ¢hanges in trgg)sm inhibjtor activity and extractaple
protein irf raw seéos and during germination was studied
and the data are_presented in Table 2and 3. 1t is evident
from the data (Table 2) that there is complete germi-
nation in moong after 12 hr, while in amph|d|E)I0|d and
mash it is oply 50 55 percent respectwelty. After 18 hr,
thaerrgt_ég/as hindred per cent germination in all the
varieties.

_From the data in Table 3. it is seen that trypsin inhj-
bitor at zero time, which is the content in raw seeds, is
the highest in moong (1216 units/mg, protein) and
lowest Tn the cross (8.72 Units/mg protein).” The protein

| content is the hiqhest In the cross (21.48 mg/ml extract

as compared to That of ifs parents, which ran?ed fro
1585 (Ti) to 17,83 (Mi-i) mg/ml of the extract.

Trypsin® inhibitor " content “of 1081 in the dormant
seeds rose to 9143 (units/mg protein) after 84 hr of
germination in mash M u variety, from 1216 to 11763
unlts/mg protein in moong Tj "variety, and from 872
to 827 umts/mq protein 1n amEhldlpfmd._ Amphidi-
ploid contained Towest amounts of trygsm inhibitor
In the doimant seeds as well as after 84 hrof germination
as compared to its parents.

Table 2. percenta ge germination of MaSh and Moong
. Period of germination
Variety
12 hr 18 hr
M&Sh M j.j 55 100
Moong 100 100
Amphidiploid (Cross) 50 100
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Table 3. extractable protein and trypsin inhibitor

Phaseolus mungo

Time TIAIml Protein  Spactivity  TIA/mI
(hr, extract (mg/ml (unitsimg  extract
extract)  protein)

0 210.6 1783 1181 1928

2 2442 1337 18.26 2412
24 56.6 9.17 6.17 62.6
% 2314 1045 2.11 2250
143 1410 5.74 24.35 1124
1 284.0 4.78 57.0? 266.2
84 260.6 285 91.43 282

The lowest trypsin inhibitor content was observed
after 24 hr of germination in all the varieties of pulses,
but the cross had a little higher content as compared to
its dormant seeds after 24 hr of ?erm.matlon.

Protein content declines _slowz with the progress of
germination in all the varieties. Protein content (mg/ml
extractf ranged between 1783 and 2.85 in mash, 15.85
and 2.11 in moong and 21.48 and 3.00 in amphidiploid
during 84 hr of germination interval, although there was
a slight increase in protein content after 36 hr of germi-
nation. With the onset of gemination, however, the
cells of the seed changed to a state of vigorus metabolic
activity.  The results obtained suggest that the main
function during gemination of these protein compo-
nents might not be related to their trypsin inhibitor
atvity.

Trypsin inhibitor activity increased slowly after 30 hr
of gemination in all the varieties of pulses. A marked
difference in TIU/mg of protein was observed in all
the varieties during germination. o

“The effect of temperature (heatmg& on trypsin inhi-
bitor of all the varieties was studied. Heating for 5
min resulted in the total loss of trypsin inhibitor in all
the pulse flours. The extent to which the trypsin
inhibitor in legume is destroyed by heat is a function
of temperature and the duration of heating.

effect tohemagglutin ivity

of heat on phy ating act
IN SEEDS OF Mash AND Moong AND THEIR CROSS

Table 4.

Hemagglutinin units (H.U.)

Variety
Rawseeds After 5 After 10
min min
Mash Mj_j 800 426 2
Moong T 800 313 16
Amphidiploid (Cross) 800 313 8

s during germination

Phaseolus aureus (Tt)
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of MaSh, Moong and their cross
Phaseolus mungoreous

TIAImI Protein S(p activity
U

in differentvarieties

Protein  Sp activity

(mg/ml  (unifsimg  extract (mg/m| nitsimg
extract)  protein) extiact)  protein)
1585 1216 1874 2148 8.12
9.23 26.13 244.2 1381 1764
538 1163 838 891 9.40
8.79 2559 2304 1337 1723
352 31.64 1768 579 2189
2.35 11327 289.2 4.0 61.53
211 11763 282 3.00 82.73

An improvement in nutritive value does accompan

the inactivation of trypsin inhibitors hy_heat treatment.
(ermination Is knovin to result In an’ improvement In
the nutritive value of a pumber of legumes. That effect
appears {0, be unrelated to any cha %e In trypsin inhi-
bitor activity in the germinated seedsI3 These protease
inhibitors have attracted the attentign of nutritionists
because of the passible role ther might play in deter-
mining the nutritive value of plant proteins.
. Phytohemagglutinin:Phytohemagg]utinating _activit
in raw seeds and the effect of heating'is given in Table 4
Hemagglutinating activity in the parents and hybrid
was folind to be 800 HU (Hemagglutinating ,_mts{
in raw seed floor. Effect of heating was. significan
on hemagglutinating activity in these ‘varieties.” When
the pulse” extract was_ heatéd for 5 min, 94.6 fo %4
percent of hemagglutmm was destroyed. Heat_ln% the
extract_for 10 min destroyed 97.5 pércent activity in
mash, 98 percent in moong and 99.2 percent in the cfQss.
The 3|qn| icance of hemagglutinins In human nutritjon
has not et heen established.  Thus, it is important that
continuing efforts be made to breed legumes (parti-
cutlar_l aseolus) which have low hentagglutinating
activity.
. It must be emphasised that the first order of priorit
ina Iproachmg these ob{)e,c_twes Will be the improvemerit
of productivity, adaptapility and yield stability. The
second IS improving the dcceptability and the food
value of Ie?u nes as; carriers of nutrients and_ reducing
the concentration of certain undesirable constituents.
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Sugars, Organic Acids and Amino Acids in Anab-E-Shahi
Grape During Growth and Development
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Indian Institute of Horticultural Research Bangalore-560 006.
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The growth and development of grape berries have
been the sub ect of a number of studie31-5. Investrgatrons
o anga ore lue glrapes Was rePorted earlierd. Anab-E-
Shahi, & commercidlly important grape varrety, occupies
a pre-eminent posrtron as a tahle varret]y In tfie southern
part of this country. Systematic growt studres couple
With changes In “Contents of important big-che |aI
constituents, could lead us to better understanding of the
processes associated with ripening and enables n har-
Vesting clualrt fruits at appropridte time. The present
paper 1 therefore, concemned with the changes in sugars,
non-volatile organrc acids and soluble “amino” cids
associated with Fipening of Anah-E-Shahi, grapes.

Materials and Methods

The procedure adopted in selecting and sampling of
hes was same as reported” earliers,  Twent

rape hun
8erP les coﬁected at random from a number of panicles
weie used for calculating the average length, diameter,

fapa e arattt%”“tt flle
lTIC aClCs e

|cacr conen 'e% Ic a0ld ratio remal
Ao mang%c ' I)?ftrom arr?tesrs 0 ripening,

after

Initl Y

Ieﬁtengr]g%teen V\%t dentr

volume and weight of single berry. Juice extracted from
berry. by crushing and squeezing throu?h two layers of
muslin Cloth was used for meastring total solublé solids
by hand refractometer. Forestimation of acidity, berries
were blended with distilled water and the filtered water
extract was titrated agarnst standard alkali. Dry matter
alcohol nsoluble” sdlids and starch were _ éstimated
by . standard AQAC methodse. A combination of
cationic and anionic chromatography was used to
purify. aming acids, organic acids and ‘sugars. Known
uan |tg of berr was extracted in a Soxhlet extractor
wrt per cent ethanol. The extract after removin
ethanol was passed through Dowex 50x8, (H+ form
and Amberlite |R-4B form) resincolumn
respectively. The filtrate after passrn% through the two
columns Was taken_ for sugar analt( i, The method

y emp loyed for fractronatron and estimation of amino

acids, grganrc acids and sugars were the same as
reported éarlier7.

Contribution No. 640 of the Indlian Institute of Horticultural Research, Bangalore-6.
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Table 1. developmental pattern of Anab-E-Shahi grape berry

D%]éasfitser Aglerlre{/]%?n)of %eyr%I/ crr%f Ab\e!r\r’\y,['(gﬂf
B 092 064 025
Rl 168 098 090
5 214 129 &
60 258 153 3
10 21 18 490
80 29 201 6.65
0 2% 201 690
100 300 200 693

Results and Discussion

Anab-E-Shahi I%rape took 90 days hetween anthesis
and ripeness.  During this interval, volume, weight,
length, diameter and aénsity of b,err¥ varied considerably
Table 1), Berp development in terms of increase in
en%th, lameter, volume and weight was rapid upto
80 dlays and then declined, The raté of berry %rovvth N
measdred by the increase in volume and weight per unit
time registered a gradual increase upto 45 days followed
by a sharp increase upto 80 days and declined thereafter.
The berry density was. minimum at initial stage and
increased:gradlually till ripening, Such increase in densi
was ascribed to “the accumulation of organic acids
initially and then to glucose and fructose8, =

The data on chandes in sugars and acids at different
developmental stageS are 8|ven in Table 2. Percent dry
matter of berry decreased upto 30 da}/_s, thereafter it
Increased.  The Increase in concentration of solutes,
especially due to_accumulation of acids and sugars
whose concentration rose severalfold at the ldtfer
developmental sta%es, could account for such an in-
crease In dry matter, Alcohol insoluble solids content
registered a progressive decrease upto 80 days followed

Avvol of  Fruit density  Rate of berry growth
e
v gy midey
030 083
100 0.900 33 0047
19 0957 613 0.060
308 1009 8.0 0ar
470 1042 1790 0162
6.30 10% 1760 0.160
6.00 108 50 0030
6.64 1045 30 0.004

I not found to accumulate in greater amounts in grape
berry due to its non-climacteriC natured. In the present
study also veré/ little starch was noticed and it was 0.6/
and o.12 per Cent at initial and ripe stages respectively.
Similar results were reported from sfudies Involving
other grape varietiesd.  The decrease in starch concen-
tration” from early to ripe stage could be either due to
Increased activity of starch _hydrolysmg enzymes or to
its dilution with” berry size increase. At anthesis most
cells of pericarp of"berry contained starch granules
which disappeared as theherry grew and at. maturit
they were reported to be present only in the epidermis
he percentage of suT%ars namely, glucose and fructose
was low till 45 days following anthesis and increased
several-fold during”later developmental stages. Its in-
crease was ten and twenty-fold, from 45 to 60 and 45
to 90 daYS respectively. The level of glucose was higher
than that of fructose (pto 70 days, théreafter the reverse
trend followed. Sharp Increase in fructose concentration
and decrease in glucose concentration was reported to be
associated with Senescencel2 Sucrose was not detected
upto 60th day. Later it was found to be present only

by sligfht increase at ripe and overripe stages. . Starch
d

Table 2. sugars and acids in developing Anab-E-Shahi grape berry

r Dry matter Alcopol j Star TSS.
Do e Dy Jter A %

5 982 509 067 —
J) 6.% 268 0.66 —
I .64 213 0. —
60 1071 174 043 101
10 53 159 036 111
) 16,63 148 0.32 146
0 16.73 19 012 154
100 1768 2.5 ol 168

*

*q of Tartaric acia/100 . *Not present.

Su(%)ise GI(Lf%)Jse Fr%ose o aottio

0D 03 8 0
S S A v T

0% 0L 2% 02
S B I 760
o 28 2 09 64
08 3% 4B 0 09
0L 414 5B 08 BE
07 3% 5% 0y LA
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in low amounts ie. from 0.07 to 0.27 per cent, The
predominance of glucose and fructose and the absence
of appreciable amounts_of sucrose wa ascribed {o the
hydroIYsrs ofthe latterl2 The glucose fructose ratio was
found to Increase upto 45 daYs and afterwards decreased.
Preferential utilisation of glucose over fructose by the
drvrdrng cells in earlier stages of growth of perry Could
accoun for such increased ratios. A similar trend in
ucose fructose ratros was reported by Kliwerl3
e has suggested that the glucose -fructose Tatio shoyld
be betweer 0.7 and Q.97 fof table grape varieties at ripe
stage Anab-E-Shahi gr e recorded a ratio of 0.8() at
ripé stage which conformed to the standard prescrrbed
for table variety,
Titratable acidlity, a measure of all neutralisable acidic
8roups showed the familiar pattern of increase upto_30
ays followed by a gradual decrease till ripening, The
obiserved increase In acidty could be the result of accu-
mulatjon of organrc acids; on account of translocation
from leaves or. Synthesis within berry itself8 Sugar-acid
ratio_first declined upto 30days andafterwards increased
till ripening. The same increasing trend was observed
with T.S.S-acid ratio. 1t is ?enerally ?reed that the
sugar-acid and T,5.5.-acid raflgs are use ul criteria for
fixing the harvesting index of fruits. In Anab-E-Shahi
%ra 8, at ripe stage, the values recorded were 13,66 and
231 for sugiar atid and 1.5.5-acid ratros res ectrvel
Non-volatile organrc acids which formed
cent of the fitrataple acrdrt¥ showed a decreasrng ttend
from anthesis o rrgenrn artaric an malic acids were
the major acids. - Small”quantity of citric acid was also
observéd. The level of tartaric’acid was highest in the
initial stage and that of malic acid 70 days after anthesis.
Tartaric &cid concentration fell steadily till sensecence.
The concentration of malic acid fell“during rrpenrng
and as maturit 6Pproached tartaric and_ malic aci
congentration. remained fairly constant. The tartaric-
malic acid ratio_which decreased considerably from the
initial stage to 70 days remained more, or léss constant
as maturity approached. Citric acid concentration

chreased Upto' 60 days and decreased gradually there-

The npenrn? perid in Anab-E-Shahi grape was found
to he assqciated with a sharp decrease in malic acid
concentration. The observed Increase in tartaric- maIrc
acid ratig could be. explained by this decrease.

decrease In malic acid concentration could be attrrbuted
to Its Increased utilisation In resprratron or reduction
In the amount translocated from leaves!  The reduction
could also be due to Ioss in the activity of C02 fixing
mechanism or the loss of enzglmes necessa for reac
tions mtermedrate to malate dynthesrsl4 ma also
be possible that malic acid ana other organic acr S are
used for synthesis of carbohydratesd. “The observed
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|ncrease rn Sugar -acid ratio durrng ripening indicates
suc nossibility. - The preferential utrlrsatron of organrc
acids rn respiration pr cesses could be another reason
Studies involving 4C malic acid has indicated the in-
creased metabolrsm of malic acid to CO2 with the ripen-
ing of Vitis vrnr fera grapesIs. Most of the organic acids
appeared to _have "been oxidised. completély during
ripeningle  The decrease in acidity observed during
npenrn? could be the, result of oxidation of acids.

Eighteen amino acids tentatively identified as alanine,
*-aminobutyric acid, argrnrne aspartic acid, ¢ rsterne
?utamrc acid, Icrne |st|d|ne isoleucing, Teucine,
rusrne methronrne ph engaanrne proIrne serrne threo-
ing, tryptophan and valine were found to be present
in varyrnﬁ concentratrons at different developmental
stages,” The soluble amino acids concentration increased
upfo 80 days, aecreased at ripe stage and artrarn started
Increasing at, senescence. ~ Kliewelty reported 2 to 5
fold incréase in total soluble amino acids during ripening
of grape berries. The observed increase could he attrr
buted to the result of lessened demand for tese
metabolrtes a5 growth processes are Slowl u taken
over b H)enrng processes in the latter sfages of
development

The concentration of individual amino acids changed
markedly from anthesis to ripening. - Glytamic acid was
the predominant amino acid presént during initial stage
[ followed by asPartrc acid, proline, lysine; methioning,
glycing, serine, Teucine, histidine and alanine. However,
3t ripe stage, arginne recorded the highest concentration
followed by alanine, proling, sering, aspartic acid, lysine
and valine: The concentration of alanine, argininé and
proline increased several folds durrng the fatter deve| oP-
mental stages. The arginine content increased rapidly
upto ripening and ceCreased. at and after maturity,
whereas proline increased during maturity and senesc-
ence stages.  Arginine-proline ratio was Tow in initial
stage, régistered “sudden Increase after 45 days to &0
days and"then gecreased. The Iarqe Increase in proling
concentration observed could be rélated to senescencel’,
The changes observed In roIrne content during different
deveIoPmentaI stages. of Anab-E-Shahi rae Wwere_in
?enera agreement” with the reported findingsi8 The
ow arginine content could be the characterrstrc of %rovvth
phase “and its Increased concentration could pe the
characteristic of ripening process.  Such conclusions
niere drawn from the study on Thompson Seedless grape
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Dehydration of Green Chillies (Capsicum frutescens)

o A. P. Luhadiya and P. R Kulkarni
Bombay University Department of Chemical Technology, Matunga, Bombay-400 019

Manuscript Receded 3 December 1977' Revised ].4Apri| 1978

Using a cabinet drier, standard conditions and, pretreatments required to produce the best quality dehydrated green chillies were

determined. The procluct so qbtained was subjécted to storage for 60 days, the equilibrium relative humidity

etermined and the

product was evaluated subjectively as well as vith respect to chlorophyll fetention and changes in rehydration ratio.

In India, many varieties of green chrIIres are avarIabIe
throughout he Year some béing seasonal. ely are
used in food préparation in raw state. In the esent
investigation an attempt was made to deh drate resh
gtrteregueerslhes with the minimum damage to the desirable

The experiments were carried out withthe Pune variety
EC apsicumfrutescens var. accuminatd Frn%erh) of chillies.

erent pretreatments were given to the raw chillies
prior to dehydration in a cabinet drier at 60+1C and
condrtrons 8 shown in TabIe Lwere used. The dryin
|n cabinet driey was with arr of relative humrdrtY 0
er cent and veocrq ft/min. The tra
was Dryil gat temperatures of 70£1° and
80d; 1°C was aIso carried out to a moisture_level of 5
per cent from |n|t|aI morsture content of 83-86 per cent
rn resh reen chr |es after grvrn? the standard prick-
ing, blanching and Iye treatmenit as found best for drying
at 60°C. The hest ‘product obtained from the above
exPenmentswas stored for 2 months In light in unsealed
nolyeth nyene agsﬁ auge ), at 25°and 37°Cand at five
differerit relative umidities™ (20, 40, 60, 80 and 90 per

ad of unblanched chillies wi

cent) and evaluated subjectively and also analysed for
chlorophyllL capsaicin-), rehgdratron ratio-affer com-
plete drarnaqe of water4, dehydration ratiod, and
morsture contents.

A batch of 500 g of green chillies was dried at 60°C
after different pretreatnients as shown in Table 1 and
product evaluated both in the dried and rehydrated
condlitions. The criteria used for evaluation were chloro-
phyll retention, turgrdrty, flavour, colour, appearance
and moisture content, Pricking and blanching treatment
Is known to increasesthe rate of dr mP and this is confir-
med n the present study also (Table 1), Treafments

2 per cent sodium carbonate
showed almost YL.1 per cent ch oro h [ retentron hut
the samples had uneven green hés with yellowish
green appearange. Sam s blanched and treated wrth

E)er cent sodrum car onate had rPoorer retention of
chlorophyll and the SO treatment resulted in poor
retention’of chloraphyll, in both unblanched and blanch-
ed samples, Chrllrﬁ grrcked blanched and treated with
2 per cent sodjum hytroxide for 10-20 min. and washed
from excess alkali gave the best product when dried
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Table 1. effect of pretreatments on quality of dehydrated* chillies

AT 0 DY) BN TR o QAR QA

1 Unblanched 5 D 8 69 626 \éullovwsp eg%reenhgé)aaﬁe E{@eﬁ%\gg&ﬂ%

2. Unblached and pricked 55 10 8 10 630 - to- -o-

3 E%%e?\l gp%%hed 4 105 83 6% 6l \g%lom%ge %tree d ches gr%\l/emmspr ith
fes mamte ungent

4, 56 pgnmblgpc”r;ed N 0 8 63 &2 YeII 'g\t}ogreen, less in- lbe%su reen, flabhy, weak

5. Pricked and blanchedc 61 10 7 69 512 Brw[(\n:jl?ﬁ aa&ee? phranéels & Q(W ab% eJOJVnISh

6. Erma%%]gi 1 0 83 71 532 \g\/[lnkled t%es mvindﬁh ar%lb ABeh%ularb

ungent ok o punge

. . . . . G ith
1 erggm%ﬁww 5 D 83 712 653 EJ%Q . u$ cooked Ocrfeén u%% tylvﬁu n\ément

. Pricked, bl . . X 2 Yell ked Fl I
8 J%%i,pgﬁa{wg 08 8 0 83 6 53 pﬁrgews g/oun cooked i we ypgﬁgemr{tv

2) Treatment with 25 Na2C03 for 60 mis, g)TreaIment with 25 NaOH for 10 min.

b) Treatment wih 2000 ppm S02 for 15 mins raIure of dehydrailon was 60°C.

¢) Blanched for 4 min. in boiling weter bath. !/\% chlo ?B\/A/Bgontent of fresh chillies is 7L5 mg. %Dry

Table 2. effect of drying conditions on green chillies

dDgan ATt Ee I EI‘D?S] O G e re}en s A Favour
o

R ral0  rato |on
60 Eﬂ%gd 10 55 83 72 91 926 [f)ﬁyﬁ \%qltt nar% Pu(%nt, cooked chilli
M s%sedsno separatio

n . . 65 50 98 2 8 90 woow

0 .. 4 0 858 @ E (g ;?c;& Pu%ﬁ;m;%cmg[
|0n0 \Our.

10 ‘separat

0 — Ih 50 98 68 626 665 Yellmﬂgh grgerge 0 & Pungent.
e

[Mnitial chlorophyll content in fresh chillies on DWB 715 my%
O Initial capsaicin content in fresh chillies on DWB 276.0 my%
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Table 3. evaluation of dehydrated chillies after 60 days of storage at

25°C
. o Yool S .
ﬁeuerlﬁ% Re atrigtlon @ete%? X Subjective evaluation
% L
X b6 8L5 %ﬁnar%ﬁsﬁ with clried
4 52 180 > > .
0 41 699  Uniform green o%Igsur with
some gil (0
odour; ess Crisp
0 40 39 }l(g!)lto)\y/\nsh, musty flavour,
0 4l 516 %P\I\ﬂlﬁh yelon, o orig
cifli flavour, soft

in cabinet drier at 60, The product possessed charac-
teristic green colour with almost 91 per cent chlorophyll
refention. It possessed an attractive shiny appeararice
W|th%ut mugh wrmkm_g on the podii The pr%duct,h_ad
a high rehyaration_ratio of 7.2 and the pH of the chillies
was chanded to 7.6 in dehydrated product from an
inifial pH of 5.9 in fresh, _ _

Using the best pretreatments of blanching and alkali
treatment as found above, chillies were also Uried at 70
and 80°Cin a cabinet drier for comparative evaluation as

16
37°%
14F
12

25°C
10}

Moisture, %
®

(=)
v

2k

A A '
40 60 80
Relative humidity ,%

Fig. 1 Sorption isotherm for cehydrated green chillies

0

0 2.0 100

37°C
: S . .
ﬁjerlnallcli\llﬁl Re aI%tlon /%Ie%[[? ! | Subjective evaluation
% o

X Yl 681 %ﬁ?ﬁnér o%lastp with  dried
%% Z% %é Green with inrequar yel

' ' gﬁ%ﬂ]ﬁmﬁw"mf |g\§V

L5 B

® o o,

shown in Table 2. The product obtained at 70°C was
found to be the best. It fequired onIY 6.5 hr for drying
as compared to 10hr at 60°C and chlorophyll reterition
was as high as ss per cent, while the appearance of the
product femained more or less similar, . The product
dried at 80°C developed a burnt tmge with low chloro-
phyll retention. - Capsaicin content also decreased with
Increase in the temperature of drying. Lye treated
samples dried at 70°C were found o Tetain capsaicin
better than the untreated one.

Chillies dyied in cabinet drier at 70°C after pretreat-
ments of pricking, blanching and 2 per cent Iye treated
were subjected t0 storage conditions af 25° and 37°C
temperatlres and relative humidities of 20, 40, 60, 80
and 90 per cent to assess their storage stab|l|a/. From
the sorgtlon isothern) Plotted In Fig."L the ERH of the
dehydrated  green chillies was found to lie between 40
and” 60 as indicated by the inflexion point. Thus, the
product when stored at this RH will be stable with
respect to moisture loss or uptake. |t was also observed
Table 3) that even after 60 days of storage at low RH
20-40 OPer cent) both at 25°"and 37°C; the product
etained 62-81 per cent chlorophyll as against samples
stored at high RH. ~ At 37°C dégradation was %reater
and pods were yellowish brown with few patches of
chlorophyll at refative humidities higher than Oger cent.

e reh}/dratmn ratio was almast the same at both the
temperatures (25° and 37°C) of storage and was found
to_decrease with increase in RH instorage chamber,
After 2 months of stora%e at 90 per cent RH, the rehy-
dration ratio was found 0 be 4.1 and 38 at 25° and 3/°C
[es ectlvely. The higher rehydration. ratig at high
te Pe_ratuem,a be due to the chan(Ize in cellylose cry-
stallinity7 at high temperature. ~ All these studies there
fore revealed that the product can be best stored at 25°C
and 40-60 per cent RH for at least a period oftwo months.
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content

In Indra ghee (butter fat) is traditionally packed in
tins, and Use ofplastrc contarners has nat been explored.
The keeprng qua rty of ghee is governed by such factors
as the i enrr[er of cream, nethod of ‘manufacture,
clarification te h|gerature and the a008ss whrch the pack-

grng material afforgs to air and moisture. These aspects
have”heen examined in the present study.

Materials and Methods

Ghee samples were prepared from unripened cow milk
cream at l? 120°"ang 130°C in a double jacketed
stainless steel kettle under controlled steam éressure
Ghee fromr ened cow cream 0.3 per cent titratable
acidity) was made at 120°C. Ea htyeof ghee sample
was made In 6 kg quantrt ang stored |n soz brown
%Iass and screw cap ow ensrty go lyethylene pastrc

ottles (Romoflex) in a arknace t dmb |ent humidity
(30-90 per cent) and temperature ?

The Samples were analysed for tlavour and chemical
changes at"montnly intervals. Organoletpic evaluation
wag dope by 5 trained panelists onan s-point arbitrary
scale where s denoted an excellent product and 2 or less
an unacceptable one. Phospholipids were determined

Jtte buten

R

by the method of Rama Murthy and NarayananZ, free
fatt acids d(FF%) and rodrneb ISI methodz thiobar-
brturrc acl value by El-Negoumy and Ham-
monds and tota carbo Xl compounds by method of
Rama Murthy and Jain

Results and Discussion

FIavour and keepin qualr of hee Effect of iipen-
cream Clari tm eature and packaging
materrason avouran eeprng qua rtyofghee 15 Show
in Table 1 Though th ?hee samples were evaluated at
monthly rntervals results, are presented only for hi-
monthIY intervals. RrPenrngo cream to 0.3 per cent
titratable acidit Pnor 0 cIarrfrcatron caused no flavoyr
Improvement | eresu lting fresh 9 The clarifi-
cation temperature did showadefrnreeffect on flavour
of fresh ghee which was mild at 110°C and shar at
120°C. hough ghee clarifieg at 1?0 C had a sligh
rr’:noeonlcgd flavour, it"was generally preferred by the a
The fIavour of f% ee deterrorated with storage. The
deterioration was fastest in ripened cream ghee Tol.owed
by ghee clarified at 110°C." Clarification”of ghee at

Publication No. 1512 Under the Journal Series of the Experiment Station, GBP.UA. &T., Pantragar, Nainital, U.P.
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Table 1 effect of ripening of cream, manufacturing temperature and packaging materials on flavour®* and keeping quality

OF GHEE
Packaﬁi Man F?'penin Storage (months)
ITete zﬂg temp,°C)  of'on N

(Y il ) 4 6 5 0 D
Glass hottle 10 No 50 50 45 40 35 20 -
» 0 No 65 55 50 50 45 30 20
” 130 No 70 6.0 55 50 50 40 20
5 0 Yes 55 50 50 45 25 20 .
Plastic bottle 10 No 50 45 45 35 B 20 ]
» 0 No 65 55 50 50 40 30 20
» 130 No 70 50 50 50 45 40 20
» 0 Yes o) 50 50 40 30 20 .

+ Greeflavour intensity: 0-2 rancid; 2.5-4.0 fiat or slightly oxidized; 4.5-6.0 mild; and 6.5-8.0 excellent. Average of two trials,

h|%her_ temPerature resulted in a longer shelf-life; the creammade at 130°C. The acidity level of ripened cream
shelf-life o %hee made, at 120°C and 130°C was 10 ghee made at 120°C was 0.32 pér cent as against 0.18
and 11 months, respectively. The keepmg qualltfy of Per cent for upripened cream ghee at the same temﬂera-
%hee_packaged In plastic hottles was not ditferent from ture (Table 2).  The FFA cOntent increased both by
at in brown glass bottles. . ripening and Dy heating to a higher temperature.
Lalitha and "Dasturs also reported that ripening of  During storage foragear, the acidity of ghee increased
cream for %hee manufacture aaversely affected” its  reaching values from 0:30 to 0.59 per Cent.” The increase
keeﬁ)l_ng quality. Paul et al6. noted that quality of ghee  was Iargest In ripened cream ghee followed by sample
keg Imalumiriium container was best and'in a mua-pot, made af lower temperature of 110°C, Acidity develop-
brass and bronze vessels, it was of worst quality. ment was lower in ghee clarified at higher temperatures,
Chemical changes: ~ The initial free fatty acid content Though the initial "acid value of ghée made ‘at 130°C
offresh ghee ranged from 0.17 to 040 per Cent: the lower (040 per cent) was higher than the final acid level of
limit was for gfiee from unripened cream clarified at  hee made at 110 and 120°C after a year's st_ora%e, the
110°C and the” upper limit for ghee from unripened Tlavour of the former was excellent vihereas in the last

Table 2. effect of ripening of cream, manufacturing temperature and packaging materials on development of ffa and
THIOBARBITURIC ACID VALUE OF GHEE DURING STORAGE*

Packaging ~ Man ipenin Storage period

FFA TBA FFA TBA FFA TBA FFA TBA FFA TBA FFA TBA

Glasshottle 110 N 07 00 02 02 03 064 0% 062 0D 046 034 082
» 12 N 088 0% 020 062 05 0% 05 10 00 0% 030 03
13) No 040 15 04£2 06 048 05 051 0% 0% 16 04 1%
» 120 Yes 02 020 0% 06 09 017 04 038 05 08 059 074
Plastic bottle 110 No 07 030 020 08 028 0¥ 05 04 0% 0 0¥ 16
12 No 08 0% 020 02 020 06 028 04 03 03 0B 13
1Y) No 040 15 0£2 23 043 0688 048 00 050 04 02 0%

120 Y 02 020 03 030 040 070 042 05 0% 038 0% 062

FFA-as %oleic acid
TBA - Tricatiurc i v = mmie - HAK XD
t Arrae of two trials
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Table 3. effect of ripening of cream, manufacturing temperature and packaging materials on phospholipid and carbonyl
CONTENT OF GHEE DURING STORAGE*

ngq temp.(C) Rrpgrner

Y

Carbonyl contents* (fi.M/g) during storage (months)

Initial
Glass hottle 110 No 110 318
> 120 No A3 33
13 No 8.3 2.8
120 Yes 453 356
Plastic hottle 110 No 110 318
; 120 No A3 3B
i 13 No 803 28
» 120 Yes 453 35

t Aerag of two trials

two it was unacc gtable Free fatty acids Irberated durmﬁ
hee manu actur thus appear 0 get. mixed up with-?
e other flavouring components resultm in the deve-
Pment of 4 pleasant flavour. On the_other hand, free
fatty acids i rated o generated during storage alter
the “halance of avourmoj com,oonents resultmrq in had
flavour. Thus a particular balance between favourmg
components, acidic and otherwise, appear to determin
the normal flavour of ghee. There was no significant
drfference in FFA contént of ghee stored eitherin glass
r plastic bottles.
aba and Jainz ohserved a 2-3 fold increase in acid
value of ghee stored for 200 days at 37°C. . However
Patel et &l9. found, no significant increase in the acid
hee stored for 6 Months.
The TBA valug of fresh ghee ranged from 0.2 to 1.25,
the lowest for ripened cream gheeand the highest for
unripened ghee made at 130°C (Table 2). The higher
the “clarifying temperature of Unripened cream, "the
reater the rise in TBA value, of the resultrng hee
here was a marked difference in the TBA valu
and o.20) of unripened and ripened cream ?hee though
both were made at the same temperature of 120°C
The TBA vaIue snowed erratic fluctuation durm the
storage perro Nerther rrpenmg nor heatmg temgera
ture or%r gac aﬂmgs howeed_any consistent effect
on the vau during Storage. The'TBA value, thus,
alo pears to be unrelated to The_consistent change In
flavour and kee mg quality of ghee.  Similar observa-
trons Were made ){Hamm et al Mettler]»and Fiorifi
etaln. Asagainst hrs Gaba and Jainareported a steady
increase in TBA valye of ghee durmg storage and &
consistent relation with flavour deteridration,
The iodine value of fresh ghee ranged from 295 to
2. Without any consrstent rélation to rrapenmg of cream,
heatin temgerature or packaging material. There was a
slight general decrease In rodme number of ghee during

value of

20 f fres

2 4 6 8 D
348 390 337 364 364
3R 40 4,66 364 369
33 49) 449 389 373
369 440 507 364 48
33 400 42 R 356
364 470 4.5 300 373
2.6 45) 475 364 351
347 540 507 337 3%

| storage, but the change was not related to the trend of

etenoratron oft e product,
The cP osg oli r content of fresh ghee varied from
? % the concentratron bem drrectly
re ated to the clarifica ron temperature
a higher phosphorr level has led, in unrr ene cream
%hee to Improved storae Ri enmg of cream ed to a
Igher_concentration of phospholipids in rr%hee but not
to"an improvement in storage quality. These observa-
tions are in agreement withi those 0f Rama Murthy
et al2 and Rajput and Narayanan13
The total carbonyl content of the fresh ghee samples
ranged from2.28t0'3, z 0. The rrpenmq of cream
didnot affect the concentra ion of carhonyls. Tts confent
was lowest (2 28Mplg)_in ghee made at the highest
temperature %30 C)..” The “concentration of carbionyl
compounds increased slightly during storage, the in-
crease being independent of rrpenmq of credm heatm?
tem erature and packaging material.  Thus the tota
cart on%/ content is not Teldted to either flavour quality
hee or Ceterioration during Storage.
Concl usron The flavour ang keepmg quality . of
?hee appear to be mainly controlled by thé clarification
emperature _used durm% preparation. The desirable
initial %hee flavour intenSity ncreased upto 130 C, and
50 was the case with subsequent kee mg quality. Ripen-
mg of cream fo 0.30 per cent tifratabl& acidjty prior to
I nfrcatron did not affect the flavour, but did enhance
rts eterroratron during later storage periods. Polye-
Xene plastic container's were not different from broin
glass hottles for storage of ghee.
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Production and Storage of Buffalo Milk Cheddar Cheese
In Paste and Powder Form
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A method for the preparation of cheese spread with about 58 % moisture, 21% fat and 21% milk solids other than fat has heen
develoged. It has also_been possible to make. this organoleptically acceptable product available in the form of a powder which
could be reconstituted into cheese spread. This product could be Stored at 374-1°C upto 6 months without the loss of desirable

qualities.

Processed cheese prepared from a blend of differentl
aged cheese varieties Is ver¥ popular. Cheese spread,
commonly used as a paste Tor sandwitches, Is another
cheese based product used in Western countries. How-
ever, certain sections of the population in India are, not
used to stron% cheese flavour. It was therefore, consider-
ed desirable To explore the ﬁossmnmes of preparing. a
spread suitable for sandwitches or as a_dip for bisclits
containing cheese as base and mixed with butter/cream
an_dtothr flavouring materials such as tomato pulp,
mint, €tc. . _ : :
Takmg into consideration the requirement of mild
flavoured, smooth textured, cheese product for culmag
use, the present mveshgatmn was Underfaken to stand-
ardise the details for the ?reparatmn of cheese apread
suitable for the Indian taste,

Olson et a!1 have reported on the cheese spread made
from two varieties of cheese nameky Cheddar and Dari-
world of normal and hlgh pH. They observed that the
normal Dariworld cheese was superior to normal Ched-
dar cheese. When cheese of high pH was used the spread

ave undesirable firm body. ~ Batch and Newmanz in
eir patent used Cheddar Cheese, milk fat, dried whey,

dried skim milk powder and emulsifying agents. Panots
In his_patent used unr|E)ened acid_or Tennet curd and
emulsifying agents.. Olson and Prices have reported
about the "préparation of cheese spread using cheese,
butter, salt'and emulsifying agents. " The pH was main-
tained t0 s.49t o.10.

Materials and Methods

The cheese spread was prepared by blending, equal
roportion of young 2 months old) and fully Tipened
7-8 months) lots of buffalo milk Cheddar cheese (made
accordmr%; to thg method of Burde’s et al5.). Al the trials
were conducted using 20 kg mix per batch. Minced
cheese alonq with gredetermmed amounts of moisture,
butterfat, salt and emulsi mg agents (trisodium citrate
and trisodium orthophosphate in the ratio of 5:1) at
2.0 percent were mixed thorou%hl I a cheese processin
kettle. Gelatin (0.3per centin

—

Issolved form), flavourin
agoents like tomato juice, onion juice, etc. (optional a
50 per cent of the. blend) were added at 60°C. = The
temperature was raised to 7L °C_W|th_constant_stwrmq
and preservatives (nisin or sorbic acid or their equa
proportion mixture) were added at the rate of .02 per

TET i rmnraiwifl"/
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cent. The temperature was maintained at 71°C for 5
min with constant stirring. - The hot cheese _sIurrg/ Was
then homogenised in a single stage homogeniser &t 100
kg/cme pressure and collected directly in presterilized
|acquered tin cans, covered with the "lids and seamed
|mmed|atelly. The seamed cans were kept in hot water
at 80°C for 5 min and then taken out and kept at room
temperature for 24 hr, During this period, the cans were
turned twice upside down after an interval of s hr,

A typical lot of 20 kg cheese spread was prepared with
following ingredients:

Product Qty. Fat I\tll%s D.M. Emulsifier
U

Chegse 1043 292 3% 34 -

Table butter 135 108 oz 006 —

Water 8 — 18 — _

Emulsifier 040 — — — 040

Total 2000 400 12200 360 040

Besides the ready to use form, cheese spread was also
prepared in the free flowing powder form.. For this
pugoose the homogenised cheese slurry without an
added preservatives was adjusted to 35 per cent tot

solids and then spray dried at an inlet air temperature of

160°C and outlet air temE)erature of 100°C. "This dried
product was packed in lacquered tins under nitrogen
packing. _

storage stugies:  PACKe( ting Of paste and gowdered
cheese spread, were stored at 5°£0.5°C (RH 8015 5oer
cerllt'),B °+0.5°C (RH, 6545 per cent) and 37°40.5°C
(RH, 605 per cent) and shelf life was assessed.

Chemical analysis of cheese blend, cheese-spread and
cheese spread powder: Samp|eS Of Cheese blend, Cheese
spread and ‘chegse spread powder were analysed for
fat, total solids, pH, salt, and total mtrogen by Standard
methods and non-protein nitrogen by the méthod pro-
posed by EI sokkary and HasSang. ~ The dried cheese
spread Was reconstituted by adding 55-60 per cent
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Wwater (lat 60,@32. The temperature of the reconstituted
roduct was increased to 70°-75°C with constant stirring,
hen desired consistency and shmm% apf[])earan_ce Were
?(t)trmgggﬁ r%he product was transferred o the refrigerator
After 4-% hr, the reconstituted samples were examined
and compared for hody, texture and_flavour with those
of stored cheese spread %Jaste. . Cheese spread was
evaluated organgelptically by a trained panel, consisting
of six judges. The samples ivere tested as acceptable or
unaccéptable on the hasis of organoleptic evaluation.

Results and Discussion

The results on the quality characteristics of cheese
spread hlend are presented in_Table 1 The mean fat
and moisture content were 37.25 and 37.20 per cent
respectively. . The fat content was adjusted in such a
way that the final product on dry matter basis tested had
50 per cent. . The average pH 0f batches of cheese was
5,23, which is considered normal for Cheddar Cheeser.
The values for total nitrogen and non-protein nitrogen
showed ne?hglble vaiiations from the normal composi-
tion, Dafa pertam_mgl to the analysis of the final
product has been inCluded in Table 1 The mean
moisture content of the cheese spread was 57.3b
per cent which was found to be quite suitable for spread-
mg_purp_oses. The mean fat content was 21.27 per cent
which gives 50 per cent fat in dry matter as inglicated
ahove. “The mean pH was 543. THe mean total nitrogen
and non-protein_ nitrogen contents were 2.73 and 0.48
per_cent res _ect|vel)(.

The analytical values of cheese spread powder have
been presented in Table L

The mean moisture content of the cheese spread

owder was less than the prescribed limits of 3.5 per cent
for spray dried milk powder). The mean salt content
of the 3oowder was 2.0 per cent and the mean pH value
was 5.32. The mean total and non-protein nitrogen was
5,33 and 1,00 per cent respectively.

The samples of cheese spread powder were found to be
acceptanle organoleptically even at the end of 6 months

Table 1 composition of cheese blend, cheese spread and dried cheese spread

Particulars Cheese blend
Mean-ES.E

Fat% 31.510.44
TS% 62.7040.73
Moisture% 31.20-0.72
St% 124+0.05
er 5.23+0.03
otal N% 3691013
Non-protein N% 06310.07

TR e

21.27+0.49 54.04+0.80
42.34+0.34 96.63+0.28
57.35+0.29 3.3740.28
0.83+0.04 2.00:0.13
5.43+0.03 5.32+0.03
2.13+0.06 5.38+0.12
0.46+0.004 1.00£0.16
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of storage at three temperatures employed in this study. drated form of cheese spread powder will have better
The effects of adding Preservanves stch. as nisin and  shelf life compared to the paste form.

sorbic acid on the shelf life was studied in the case of
cheese spread (
evaluation, it was found that by the addition of nisin at
0.2 ;)er cent éw/wz, shelf life 0f the product could be
enhanced from 15to 30 days when stored at 37°C, from
20 to 45 days when stored at 30°C and from 40 to 90
days, when stored at 5°C. Further improvement in the
shelf life was observed when a mixture of nisin and sorbic
acid (1:1) was employed at 0.2 per cent (wiw) in the
cheese spread épaste). The shelf life of product in this
case was found'to be 55 days at 37°C, 90.days at 30°C
and 120 da¥s at 5°C. From’these studies, it appears that
under the tropical climatic conditions of Inaia, dehy-

(aste).  On the hasis of organleptic ~ References
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1 Page 83; line 28

1 X\ X2  *3 X4 L
a=AA? [ b= Dby bjka+ fid-bhe-|ir
should be read as
Agst
q J_ M * * * [
1A k2 IG A hethr

2. page 83, Table 2 hottom foot note.
he value for k is from ref (3)

should be read as
The value for k is from Ref (e)
3. page 83, equation No. 10 A=1.12 (A0*

sliould be read as
he=112 (Ai*)

N. N. Yarshney, A. N. Patil
81-85.



RESEARCH NOTES

PROTEIN QUALITY OF NORMAL AND
OPAQUE-2 MAIZE F'QAI‘-FEEBIKFGERENT STAGES OF

In a nitrogen-balance study using albing rats, protein qualit
of immatlire normal and Opaque-2 maize were determined.
Digestibility_improved on ripening while biological value
deCreased. " The decrease in' biological value was qreater
in normal as compared with opaque-2 Varieties, Biological
value of immature normal maize was Substantially higher
as compared to the mature one. In addition, the bIOIOﬁICZﬂ
value of normal maize at 25-_da¥ stage was as high as
of Opaque-2 at maturity. Utilizable protein was higher in
Opaque-2 as compared to normal maize at all the Stages.

Maize, in India, is one of the important cereal crops
rown throu%houf the country ang most of the maize
roduced is Consumed directly as human food. Green
ears at milk or early dough stage are also consumed in
roasted or hoiled catris, & snacks all over the country.
In view of this t is desirable to gather information
about the protein quality of matlre and immature
majze kernels. Earlier studies: showed higher levels of
%sme and tryptophan In_immature as _comPared to

ature._ maize kemels. Present study involved the
evaluation of putritive quality of developing normal and
opaque-2 MaiZe kemels by a nitrogen-balance study
using albino rats.  opaque 2 maize Was included in the
presént study because ot It ,sulg)erlor rotein, %uaht%._

In the present nvestigation normal maize hyprid
Ganga-) AN opaque-2 COMPOSIEE spaxei Were studied.

Self-pollinated ears were harvested 25 and 35 days after

ollination. The samples were dried in oven at 50°C.

rotein was estimated by micro-Kjeldah] methodz and
t’\rlyptophan and lysine” by colorimetric methods34,

Nitrogen balance of each of the samples was gletermined
in fodr Wistar male rowmg rats each we|gh|ng ahout
10 9, by the Mitchell and Carman method5, & déscribed

Table 2. mean true digestibility (td), biologic%l

Ganga-
Ganga-5
Control 25 (a8 3 days
1D ®B>FL2 76323 8L9J-35
BV 0910 763142 708130
NPU 85429 582124 580445
UP 78.1£1.3 1803 73105

+ VAlLes from the previous stud) 6

bg Lodha et ars. Each rat received daily 10 [% drP/ matter,
containing 150 mg N. Casein supplemented with
1 per cent methionine was used as contral.

esults of analysis 0f canga-5 (Narmal) and snae;
(opaque-2) MaIZe”samples given in Table "1 show that
during ripening protein, lysine and tryptophan contents
decrease; the™ decrease “was upto, “full’ maturity in
Ganga-s aNd u_gto_ 3 days post-pollination in snaxti.

Trye digestinili ’\ST , bl0|0(%_IC_a| value (BV), net
protein ytifization” (NPU) and  utilizable protein”(UP)
values of immature kerriels of normal and opague-2
are given in Table 2. True digestibility of immature
normial as Well 8 opaque-2 KeTnels was considerabl
lower as compared to mature kemels. TD of normd
and opaque-2 Kernels at 25 and 35 days post-pollination
was respectively [b-18 per cent and 1i-12 per cent lower
as compared td the mature grains,

BV was substantially higher at 25-day stage compared
to BV at maturity. 1n normal maize at 25-and 35-day
st_a%es, the BV were respectively 27.4 and 10.3 per cenit
higher compared to mature grains, BV for opaque-2
kernels was 138 and 2.6 per cent higher at 25-and 3§-day

Table 1 protein, lysine and tryptophan contents of mature
and immature kernels of Ganga-s hybrid and shakti
Opaque-2 maize

Ganga-5 Shakti
) 5 M 5 M-
d%\ys \S  ture* d%ays tﬁys fure*

Protein (%) 1344 1250 1181 1269 1169 1169
Lyse. . 316 294 262 540 480 482
ﬁ% In protein)

Tryptophan .~ 057 049 — 080 076 —
re(’[/);?ﬁ protein)

- \alues from the previous stuic) s

value (bv) and utilizable protein (up) of mature and immature kernels of
hybrid and Shakti Opaque-Z maize

Shakti
Meture* 25 days 3 days Meture*
R8109  800-E44  &4: 23 H2107
09308 865137 780145  T601-13
Ho11l2 92117 6h7w3d 724116
6.6-+0.1 8.8-0.2 77404 84-J02
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stages compared to at maturity. BV of unripe normal
kernels at 2?-da stage was” comparable to that of
mature kermels of opaque-2.

NPU, which is a pro&uct of TD and BV, was found to
be simifar af 25-and 35-day stage for normal maize and
it was slightly lower at maturity. NPU for opaque-2Was
Qtlaggheesr compared to normal ‘maize kernels at all the

The UtI|IZab|e protem ﬁ'(N PU X Protein per cent) F>

which takes into account both piotein quality and c‘uan-
t|t5y, was 18.2 and 10.6 per cent higher respectively at
25-and 35-(ay stages as compared with mature grains in
normal maizé, whereas in case of opaque-2, UP at 25
day stage was nearly comparable t0 that at maturiy.
Unlike “normal maize, In opaque-2, UP at maturity
increased by 9_per cent in comparison to the value dt
35-(ay stage. . This is mainly due to the increase In the

D dt maturity Since no fncrease in protemn content
occurred between 35-day and mature stage (Table Zg

This stud_){_ has, therefore, shown that uring ripening
the digestibility of proteins of both normal and”opaque-2
maize” improves. ~ The poor digestibility of immature
kernels might be due to lower proportion of germ and
higher proportion of perlcarg_ Unpublished data which
contains crude fibre.~ The Dbiological value decreased
with ripening of the kemels; the decrease was more
pronounced. in normal as compared t0 opaque-2.  The
study also indicates that the consumption of unripe
normal kemels has significant nutritional advantage
because of their |mf)roved nutritional quality. How-
ever, such additional advantage has not heen” observed
N case 0f opague-2 MAIZE,

Cereal Laboratory ,
Indian Agricultural Research Institute
New Delhi-110012
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QCEDURES FOR REDUCING THE
G TIME OF SPLIT RED GRAM

(CAJANUS CAJAN)

Sodium carbonate and bicarbonate, trisodium phosphate
and ammonium carbonate were tried as aids in reducing the
cooking time of Red gram dhal (Cajanus cajan). Adding the
chemicals sm([gly or in combination to the cooking Water
was less effective than c_oatm[g on the dhal and drying prior
to cookmﬁ. Direct addition fo cooking water increaSed the

H in the cooked. products giving” an alkaline taste.

oaking of the dhal in chemical Solutions for 2 hr, drammg
and washing of the soaked dhal prior to cooking also brough
about a desirable reduction in.cooking time without alterin
the acceptability, Reduction in cooking time by about 50%
byltlhe above méthods can be practised at home or in the dhal
mills.

Whole legumes with intact husk are known to take
a very long time_to cook to a Soft consistency. De-
husking and_splitting into cotyledons anary Teduces
the cooking time conSiderably.12. Even cooking of this
anal 150 takes long time (45 min to Ihr) in the case of
red gram (cajanus cajany. REQUCHION OF cooking time
of legumes by a simple process I, therefore, a consumer
requirement ‘in Iegu_me consuming countries,  This Is
also of Importancé in the context of saving fuel.

Pressure’ cooking2, addition of chemicals to the
cqoking water, 34, or soaklnlg the legumes n solution
of chemicalss have heen_ practised “for reducing the
cooking time or producing quick cooking Ie%um_es.
There s however, need for simple methods for reducin
the COOkInﬁ time which could preferably be adope
DY anar Mills or at home, The suitability of ‘chemical
coating’ procedure or a “chemical presoaking” method
Iog rﬁ uction of cooking time of red gram anai IS repor-
ed here. . .

Two varjeties of red %ram anat, ONE_Known for its
short cooking time and another known to take a Iong
time to cook Were used. onar Samples were first cogke
In water to which chemicals (NaHCC>s, Na2(C>s,
BNH4)2C03 or NasP04) which had been shown earlier

Stbba Ra0 et ar2. 10 redyce the cookm?

added in different concentrations. In parallel studies
the anar Was also given a coating of the chemicals b
Impregnation with™ solutions (5 mIf100 g) containin
the same quantity of chemicals as added to the c_ookmg
water.  After tréating. with the_chemical solution th
anat WaS kept agltated for 5 min to prevent lumping
caused by surfacé gums, allowed to equilibrate for 2 hr
in a closed vessel and then dried in a Current of air.

time was
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Table 1. effect of addition of chemicals on the cooking time of red gram

Cookipg time of Red gram~~ Cooking tine of Red gram
Crenical e Leve of adeiton (% dhag&@ Y d% zB J
Chemical adckd Clwenggal %
to cooking Water  coat to cooking Water coat
mn min min min
None (Control) o0 — 55 —
$\||\|H4) 03 1 8 D % —
aP04 1 ) 3 3 8
Na2C03 1 V) % 5 Kl
NaHC03 1 4 % % 2
NaCl _ 1 % 60 46 83
Ammonla solution 808%asNH3) — 44 — —
2C03+ NaHCO| 5+1.0 4 2 K| l
03+NaxC0 05+0.7 V) Rl 2 2
NH A2C03+Na2C03+NaCl 0540.75+ 10 4 2 5 24
a3304+ NHA2C03 05+0.5 4 g3 — —
Na2C03+(NH42C03 05+0.5 | R — —
NaHC03+(NH42C03 05405 W) R3 —

Variety Lis a commercially inferior variety as compared to Variety 2 because of its longer cooking time.

The time needed for cooking the dhal samples to a added (0.75 to 15 ?/100 g dhal), and the excess soak
soft consistency was determined as described earliers.  water was drained off. The soaked dhal was rinsed two

Presoaking studies: The dhal was soaked for two times with water and cooked by adding to boiling
hrin 15 parts of water to which the chemicals were water. Time needed for cooking, dispersed solids,

Table 2. cooking chartacte tics of coated red gram dhals

. . | of Oookmg D| e pHog lour of  Tasteof  Owrall
Chemical combinations %éifo&ﬁ E fzg b Gyt @ﬁ) ecook O?jﬂafd acceptability
Control (None) 478 08 630  Yellow Normal  Acceptable

o0
TR Y 2 W @ plen A e
4

& 1B i Eir%v”'Shye"OW g da
R D ook 05 e 315 19 oo ydde
' * broin

N%ﬁgdﬁo'g& A 105

r—r

Coated Vs,

j
I e g g g e

*Notacce tableascookeddha| but acoeptable inthe form of rasam OF sambar.
fry slight.

Acceptable
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Table 3. effect Orpresoaking cf red gram dhal in chemical solutions on its cooking tume & other characteristics

Variety 1 Variety 2
Chemical combinations aoéﬂel of  Cooking . Dis rse(i0 ryy pHofthe Cooking Dispersed Water ug- pH of the
0 t m?n solicls K .

e AT S8 D R
Control Nil 40 498 10 66 60 478 087 640*
N22C03 0.75 17 687 I Vi 640 ([
NaHC03 10 1B 69.6 18 8= 7 56 10 7%
Trisodlium phosphate 10 X 7.0 8 7 3B 582 18 T
(NH42C03 15 B 67.3 19 T R/ 604 20 110
Na2C03+(NHA2C03  0/5+05 85 9 83 621 20 18
NaHCO3+ (NH42C0; 1405 b 8.1 19 8 5 630 210 19
TR s o om0 w7 w6 1

*Acceptable in tas:e and flavour

** Alkaline in taste and unacceptable as ‘nal” but acceptable with tamerind adjunct in ‘Rasam’ & *Sambar’

hydration during cooking, pH and acceptability of
coolke_d6 dhal samples were “determined as described
earliei.

_As a combination of sodium bicarbonate and ammo-
nium carbonate or sodium carbonate and ammonium
carbonate was found to reduce the cooking time by
about 50 per cent, 10 kg batches of the hard cooking
variety of dhal were coated with these chemicals at two
levels. The cookln% characteristics of the coated dhal
as compared with the control were determineds.

The chemicals were more effective in reducing the
cooking time when coated on the dhal than when added
to the cooking water (Table 1). Trisodium phosphate
or ammonium carbonate alon%wnh sodium carhonate
and bicarbonate apglled to the dhal by the coating
technique brought about nearly 50 per cent reduction
about in the cooking time. Trisodium phosphate brought
tenderisation of texture but was found to leave a
lingering taste on the tongue. Hence only combinations
of ‘ammonium carbonate with sodium™ carbonate or
bicarbonate were studied. o
~ Data on the cooking characteristics of dhal treated
in bulk with the latter combinations at two levels are
Presented in Table 2. While coating treatment with
he chemicals recuced the cooking time by about
50 per cent, there was slight discolouration” of the
cooked dhal and an alkaling taste (pH above 75) at
the higher level of chemicals added. However, at the
lower level of chemicals 30.5 er cent) the cooked dhal
was acceptable (pH about 7.2). When used for prepa-
ration of ‘Rasam’ or ‘Sambar’ the cooked materials
were found to be quite acceptable even at the higher

level of addition of chemical. The tamarind used for
acidification in the above prepations neutralised the
alkalinity of the chemicals. ~ Dispersed solids and
the water uptake which are parameters of cooking
LLuaIlty were greater in the case of coated dhals than
the untreated” dhal or dhal when cooked in water
containing the same amount of chemicals. .
Presoaking the dhal for 2 hr in the chemical solutions
brought down t.he.cookln% time bY nearly 50 per cent
in both the varieties of dhal (Table 3). "Although all
the chemicals used were effective in reducing cooking
time and increasing the proportion of dispersed solids
and hYdratlon during cooking as compared with the
control, ammonium carbonate and trisodium p[hosphate
aﬁpeqred to be more useful than others. The other
chemicals either singly or in combinations gave
alkeélme or other undesirable tastes in the cooked
roduct.
d The above studies bring out the possibility of reducing
the cooking time of red gram dhal by two simple methods
using cheap and permissible chemicals. The coating
technique can b(f c?rrl_ed out in bulk in dhal mills as an
end step in the ahal milling OProcess while the presoaking
procedure can be practised at home by the housewife
?rlor to cooking. The coating procedure has also been
ound to be sujtable for cooking of bean dhal (Phaseolus
Vulgaris or Rajma) which is known to take a long time

to cook.
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EFFECT OF TURMERIC (CURCUMA LONGA)
ON THE GROWTH OF SOME INTESTINAL
BACTERIA IN VITRO

Effect of turmeric on the growth rate and acid production by
some intestinal bacteria was examined. It was found that
turmeric suppresses the Prowth and acid production by
Lactobacilli while it slightly stimulates the growth and acid
production by Streptococci and Escherichia coli. Minimum
effective concentration of turmeric was found to be 0.5%.

In traditional medicine, turmeric has an important
place in the treatment of many physical ailments and
surface wounds. Ramprasad and Sirsil, Chopra et al2
and Subba Rao et al3. have shown different properties
of different fractions of turmeric. Nadakarni4 ascribed
a number of medicinal properties for turmeric. So far
no rational explanation has been offered to these pro-
perties except for a few of them. The present communi-
cation is an attempt to understand the effect of turmeric
on intestinal microflora which have an important role
in the health of the host animals. .

Nutritent broth with 0.5 per cent glucose and nutrient
agar medium was used for growth and plate count of
Escherichia coli and enrichment medium for lactic
cultures was used for lactic acid bacteria. In all the
media, 0.5 per cent bacto bile salts were included to
provide the conditions more akin to that of intestine.
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The effect of turmeric was tested on Lactobacilli,
Streptococci and Escherichia coli. 200 ml of the respec-
tive media with 0.5 per cent bile salts was divided Into
two equal portions of 100 ml, turmeric 1(0.1 to Igf) was
added to one portion and stirred well. The pH of hoth
the portions was adjusted to 7.2 separately and auto-
claved at 15 Ib pressure for 20 min; 0.5 ml of inoculum
from 24 hr old culture having good growth of the bac-
teria was added to each portion and incubated at 37°C.
The 100 ml portion without turmeric served as control.
At different intervals 3 ml medium was drawn from each
portion and titrated against 0.05 N NaOH, with a few
drops of 0.04 per cent bromothymol blue as indicator,
to test for acid production. Simultaneously 1 ml of the
culture medium from each lot was drawn for taking
plate count.

Both L. acidophilus and L. plantarum were found to be
sensitive to turmeric (Table 1).JBut, a hlﬁhe_l’ titre value
was seen in turmeric added medium, at the initial stages
which was probably due to interference of the yellow
colour of the turmeric in the titration. Even though
titre value was higher, plate count was found to be
lesser in turmeric medium which confirmed the colour
interference in the titration. .

Growth of S. faecalis was enhanced by turmeric, but
that of S. lactis was retarded upto 24 hr after which it
gained normal growth as indicated by acid production
and plate count gable 2). Our results with £. coli were
in agreement with the flndln?s of Ramprasad and Sirsil
who tried to see the effect of curcumin and essential oil
of turmeric on some hacteria. Turmeric did not inhibit
E. coliat 1per cent concentration, but on the other hand,
was slightly st|mulator%/ (Table 2).  Probably, this may
be the reason why Subba Rao et aU. did not find any
chan?e in the total count of caecal microorganisms of
rats fed curcumin, even though there might be growth
retardation of some other hacteria. _ -

‘L. acidophilus and L. plantarum showed their sensiti-
vity at 0.25 per cent of turmeric concentration in the
medium. But the retardation of growth was slight at

Table 1. effect of turmeric on the growth rate and acid production of L. ACidOph”US and L. Plantarum

. Incgga 10 Acid produceck Plate count (cells/ml)

ism rod (nr . .
Orgn & M Control Turmeric tregted — ControlxIO4 Tume)rdcoztlreated

L. acidophilus 8 055 065 140 23

24 106 0.65 400 16

88 145 0.65 4500 6

L. plantarum 8 040 060 3 il

24 0% 0.65 80 10

88 140 0.65 700 4

«ml of 0.05 N alkali/3 ml medium
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Table 2. effect of turmeric on the growth rate and ACID PRODUCTION OF b. Faecalis S. Lactis and E. Coli

. Incubation Acid produced0 Plate count (cells/ml)
Organism period (hr) _

Control Turmeric treated Controlx108 Turmg(rljcc);reated

S. faecalis 8 0.35 045 16 2

24 1.2 145 760 2900

_ 48 2.15 2.65 930 4300

S. lactis 8 0.70 0.65 19 18

24 2.00 1.80 80 60

_ 48 2.60 2.60 960 880

E. coli 8 0.80 115 58 78

24 1.05 155 15 15

48 1.25 1.65 10 3%

°ml of 005 N alkali,3 ml medium

Table 3. effect of different levels of turmeric on 1. acidophitus and 1. piantarun (after 48 hr. of incubation)

L. acidophilus L. plantarum
Turmeric concn. (%) _ _
Titre valued Plate count Titre value0 Plate count
(cells/mlxI05) (cells/mlxIO4
Nil 1.30 5300 115 6800
0.10 1.30 5200 115 5800
0.25 115 4500 1.10 2400
0.50 0.65 34 0.65 100
0.75 0.5 8 0.55 4
10 0.5 8 0.5 >

«ml of 0.05 N alkali,3 ml medium

that concentration, while the significant and almost
complete retardation was found at concentration of
0.5 per cent and above. (Table 3). Hence, it can be
concluded that turmeric can alter the intestinal micro-
flora by inhibiting or enhancing the growth of different
intestinal bacteria and 0.5 per cent of the turmeric is the
minimum  concentration necessary to bring about the
effect on bacterial growth.
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DETERMINATION OF THEOBROMINE IN COCOA
PRODUCTS

Four existing methods of estimating theobromine in cocoa
products were evaluated using samples of cocoa powder and

drinking chocolate. Gerritsma and Koers method was

found simple, accurate and suitable for routine analysis of

cocoa samples.

Theobromine is the most important alkaloid of the
cocoa-bean, in which it occurs to the extent of 18 per
cent. Besides the stimulant action, it has a mild physio-
logical action on the nervous system and kidneys. It has
a considerable practical use as a diuretic. Theé determi-
nation of theobromine in cocoa products, is therefore
of much importance. o _
~Inpractice, however, the determination of theobromine
in cocoa products has always been difficult, A number of
?raV|metr|c and volumetric methods have been suggested
rom time to time. Four of these methodsl'4 were
selected for comparative study. Four samples of cocoa
powder and three of drinking chocolate were analysed
usmﬁ these methods, and the results are given in" the
Table 1. (The estimations were carried out in triplicate).
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Table I.(&JtWBfnﬂé:%&icafAcﬁaTﬁiSSOWders

ﬂwebro%bna%nt content gPevtaﬁr%%%n
(Ory it T besi

1) Holmes method 176 67.19

2) Gerritsma and Koers method  1810% 66.76

Moir and Hinks method 1830 o444
4) Spectrophotometric method 2.01b 6349

ard error of Mean (18.df) -[-0.09
canl\{klargt %g}m e\c/gwmns followed by different letters ciffer signifi-

The results indicate that the values for theobromine
obtained by methods 1, 2 and 3 are in close agreement.
Statistical analysis shows that the difference between
the methods 1, 2 and 3 is not significant at 5 per cent
level, whereas it is significant between the methods 1
and 4. The coefficient of variation ranges from 63.5
to 67.2, among the four methods.

Holmes and Moir and Hinks methods are somewhat
tedious and time consuming. Holmes method also
involves use of a specially designed liquid-liquid extrac-
tor.  The LfV. Spectro-photometric method gives
somewhat higher values, attributable to the absorption
by unknown components of cocoa in the U.V. region.

“We find the Gerritsma and Koers method simple,
giving reproducible results. A number of samples can be
analysed in a short period and the method is very well
suited for routine analgs;s of cocoa and cocoa products.

The authors thank Sri B. S. Ramesh of IDCS Disci-
pline of this Institute for statistical analysis of the results.
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DETECTION OF AMBADI (HIBISCUS CANNABI-
NUS) SEED OIL IN VEGETABLE OILS

S. Shivashankar
C. Balachandran

Lewis

Y. S
C. P. Natarajan

TLC of theunsaponifiable matter of ambadi seed oil (HlblS'
CUS CannabanS) using benzene-absolute alcohol-acetic acid

(95:2.5:2.5 v/v) as solvent, followed by spraying with ortho-
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phosphoric acid-water (2:3 v/v) and revealing by heat, yields
a characteristic blue spot at Rf 0.15. This enables its detec-
tion at 5 per cent level in other oils, including cottonseed oil
which itself contains cyclopropene fatty acids.

Ambadi (Hibiscus cannabinus) has about 22 per
cent oil, and (Potentlal for oil production is placed
at about 13,000 tonnes annuallyL Ambadi oil contains
5-15 per cent of cyclopropene fatty acids2-3 about five
to ten times as much as does cottonseed oil. Hence use
of the HaIPhen test, which is based on these constitu-
ents', would not permit its detection if cottonseed oil
Is present. A method is described based on TLC resolu-
tion of the unsaponifiable matter (U M2 that can detect
ambadi oil in cottonseed or other oils at 5 per cent level.

Usual TLC plates of silicagel G were employedS. The
UM from pure and mixed oils (1.5 ml) was extracted
with ether (20 ml. 10 ml) after saponification (10 ml of
10 per cent alcoholic ﬁotash)land dilution (20 ml water),
followed by thoroug Washlng.of the ethereal extract
and drying over anhydrous sodium sulphate. The UM
was dissolved in L5ml chloroform (contalmn% 2% acetic
acid) and 20 ml spotted; the plate was developed with
benzene—absolute alcohol-acetic acid (95:2.5:2.5 viv),
dried in an oven for a few minutes, sprayed with ortho
%osphorlc acid:water (2:3 v/v) and heated at 100°C for

min.

_Fig. 1 shows that all oils exhibited 4-5 spots that
differed in colour between Rf 0.5 and 1.0, representing
various constituents of the UM. The UM of ambadi
seed oil was characterised by a specific prominent blue

Detection of ambadi seed ojl in the of etable oils in
presence og cottonseeg Bﬁr g

SOLVENT FRONT

2775

“Tzzr

a6 % kg One
in ol
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Fig. L %B?Cgat%ap&%&évl of different vegetable oils



TOXICITY OF METHYL IODIDE TO SOVE LIFE STAGES OF THREE INSECTS

concentration from other faint spots of various colours
spot at Rf 0.15, easily recognsiable even at SBer cent
girllscludmg bluishhue) at abaut this Rf shown by other

Expressed and_ solvent-extracted anbadi oils, in both
unrefined and refined forms, all yielded this characteris-
tic UM spot.. ‘No such spat was given by the UMs of
cottonseed, silk cottonseed (Bombax mctlabariam) tobac-
coseed, vanaspati and many other oils examined. A
level of 5per cent of ambadi‘seed oil could be detected in
an¥ of the seed oils and vanaspati samples examined,

hanks are due to the Agricultural Marketing Adviser
to the Government of India, Fardiapad, for approving
the problem and permitting this publication.
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TOXICITY OF METHYL IODIDE TO SOME LIFE
STAGES OF EPHESTIA CAUTELLA WLK.
(PYRALIDAE), TRIBOLIUM CASTANEUM
HERBST. (TENEBRIONIDAE), AND
TROGODERMA  GRANARIUM
EVERTS. (DERMESTIDAE)

Methyl iodide (Mel) used as a fumigant against life stages
of Ephestia cautella vvik., Triboliurr. castaneum, werbst.,
and TrOgOderma granarium Everts, showed the following
order of tolerance of the insect growth stages. 1.Castaneum
larva> T. granarium 1arva 2 E. cautella 1arva > T,
castaneum pupa T, Castaneum egg at both the LD j0 and
L D 9j levels. Unlike the general trend shown by fumigants

the pupal and egg stages were the least tolerant to Mel.

Earlier work on toxicity of methyl iodide (Melyz to
stored product insects wds confined to five species of
adults. ' No work on this fumigant has been reported on
other life stages of these insdcts. The present investi-
ﬂ]atm_n was undertaken to study the toxicity of Mel to

e life stages of threg species of insects which breed
outsice thegrain, i.., in intergranular space.
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The following test insects were used: _
_ _ Rearin
Species  Life stage  Age mediu
. (2521°C)
Ehe? la _
cautella wik. Larva 2nd instar  Broken
o groundnuts
Tribolium
castaneum  Eggs  1-2day  Whole wheat flour
Herbst Lafvae 2nd inistar
Pupae  2-3 day
Trogoderma _
rafarium  Larvae 2nd instar  Broken
verts. wheat (35°C)

. The E. cautella and T. granarium larvae were exposed
in open end glass tubes with cloth diaphragm closures
and others were exposed in open petri dishes.

For collecting the eggs of T. castaneum, adult beetles
(older than 3 weeks) Were allowed to lay eqgs for 24
Nr in whole wheat flour ésmved through 40 mesh'standard
screen) fortified with 5 per cent brewer’s yeast. The
adults” were then removed by 5|evm% through 30 mesh
standard screen, retaining the'eggs on'the 40 mesh screen.

The fumlgf_atlon procédure "and conditions were as
described earliersi.e. in 251, qlass desiccators, along with
controls, at a temperature of 25+1°C and 65 per cent
R.H. with an exposure Renod of 24 hr. Egg mortality
was computed taking the number that emérged from
the controls as 100 per cent_ﬁahve)= After preliminary
trials, 3-5 dosages were examined with 5-7 replicates per
dosage,_ with @ minimum of 30 insects per replicate.
Mortality was assessed and the data were analysed by
the mettiod of Litchfield imd Wilcoxon2 ,

The Lo s and LDes values (mg/1), the slope function,
and the 9 per cent confidence limits are shown in Table 1
The order of tolerance to Mel was T. castaneum
larva> T. granarium larva>£. cautella larva>T7", casta-
neum pupd>7'. castaneum e_?g at both LD and LD
levels.” There was no mortality in controls.

An examination of the slope function showed that the
log dose probit lines were almost parallel for all the insect
stages tested_except T. castaneum eggis where higher
Inctements of dosage were required per unit mortality.

Compared to méthyl bromide (MB)ra Mel appears
to he less toxic to T. Castaneum larvae, but more, toxic
to the pupae and eg s. 1. granarium larvae and E
cautella’ larvae_also appear to™be less tolerant to Mel
than to MB. Generally, the Ioupae and possibly the e?%
of 5. oryzae, are the miost tolerant to several fumigantso.
This isalso true more or [ess for other stored-product
insects. But, the data obtained with Mel in the present
study show that the pupa and the egg are the least
tolerant.  This high toxicity of Mel to"Pupae and eggs
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Table 1. toxicity of methyl iodide to some life stages of E. Cautella, T. Castaneum and T. Granarium exposed fop 24 hours

Insect Spp. Life stage LDjO(my/)

Value %% limits
Upper  Lower

Ephestia cautella Lanva 15 16 14
Tribolium castaneum 21 32 2.2
Pupa 029 034 024
06 006 004
Trogoderma granarium  Larnva 20 24 17

Is of great ?ractmal value in fumigation. In a treatment,
If the" adults and larvae succump; it can be safely con-
cluded that the egos and pupae have also been killed.

In both the eggand the pupa, fat is usually the chief
reserve substance which provides ener? for_growth.
Selective consumption of unsaturated fat s, found in
some L epidopterab. It is possible that the iodine moiet
of Mel which is very reactive may combine with the faf,
thus Pmsonmg the ‘chief energy ‘substrate. The adulfs
and larvae with their higherrates of respiration will
roba 5{ be able to detoxify the Mel imbibed, more
effectively. Carlsonz has sug%e_ste_d that the toxicity of
MB in tie case of T. castanedim Is inversely groportl nal
to respiratory rate. Wlnt_erm%hams has reported onl
partial destruction of reactive thiol (reduced glutath|one§
?roMJ invivo in Cthghora larvae with Mel, as compare
0 MB, where total destruction occurred.
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EVALUATION OF QUALITY AND GRADING OF
DRIED MILKS

A total of 216 dried milk samples co
dried, 54

mprising 124 spray
roller dried and 38 infant milk powders were
The dried milks were

collected from different sources.

reconstituted and stored. Their quality was assessed on the

basis of organoleptic and microscopic tests. Samples of
Spray dried and infant milk powders were graded into four
categories namely, excellent, good, fair and poor. Roller
dried samples could not be graded because of lower

solubility and more whey separation.

Dried milks after reconstitution are ﬁrese_ntly distri-
buted in the urban areasL Quality of the milk’powder
determines storability and final stdbility of the reconsti-
tuted milk. Present methods of assessrhent are based on
establishing the standards for the dried milk powclers
meant for” this purpose.  Although the plate count
method has been recommended for ssessm% the quality
of milk powders2, it has been found to_be 0f less value
since the stored samples of dried milks X|el_d lower
counts35. According to the earlier workers-h it would
be advantageous to” adopt a_ suitable gradm% system
for spray driegd milkin order tojudge its quality based on
Rara efers other than plate countS, Likewise,” Leightony
a5 suggested a method for gradmlg the spray™dried
milk powder and noticed that"the product can’pe dis-
tinquished from good and had. The present study was,
therefore, aimed at evaluatm% the quality and grad,mg
of dried milk samples so thal the present informatio
together with the plate count method can be used in
formulating the standards for quality control purposes.
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The experiments were conducted. during 197576 10 were graded as ‘excellent’. The curd exhibited an
on freshl(y prepared reconstituted milk samples from  acidic or”sour smell with a good firm hody without
spray and roller dried milk powders and infant milks, oy exes whey formation orgas holes. [n'a similar
Le||[(<; ton's7 method was modified to classify the dried man
mi
llent’” “qood”, fair” and ‘poor”. Ten grams of dried milk Placed in ‘excellent’ categorY. Gram_ positive, smal
sample was weighed into a 2 oz stérile sample bottle. thick rods occurring in Singles or chains Tollowed b
To this, 100 ml of sterile and warm (45°C) distilled water  thin rods and cocci“In pairs were observed In the cur
was gently added and_the contents” were shaken samples. _ _ _
thorou?hly for mixing2, The reconstituted milk samples A total of 12 spray dried and 19 infant milk powder
were sforéd for 48 to" 72 hr at 22°C for the development  samples were classed ‘good”. . The or%anolep Ic and
of s%ontaneous acidity and coagulum.  During the bacteriological qualities Were similar to those of ‘exce-
first 24 to 48 hr, whenever there Was no coagulum for- llent” grade, except that there was little whey formation
mation the contents in the bottle were gen ¥ shaken and very few Gram neo@}anve rods. A_ma+0[|t,y ?f sprag

f
! ner, 15 out of 33 samples Of infant milk powders
products, into four different grades namely ‘exce- showed the above characteristics and therefore wereI

(swirled) to ensure uniform development of acidity dried millk samples, (80) were placed in ‘Tair”class an
and coagulum. _ . only 4 samples of infant milk powder belonged to this
The stored samples of reconstituted spray dried, catégory. The curd samples exhibited a fruity or fishy
roller dried angl infant mjlk powders were examined  and Unpleasant smell with a semi hard curd and whe
Gram’s staining technique and the type of curd formation. ~ The predominant types of bacteria were
formation according to the standard procedures§9, similar fo those found for ‘excellént’ grade and the other
The above method Was not applicable t0 roller dried types of bacteria were more in numbers. _
milk loowd_ers_as the reconstituted milks presented " 'The ‘poor’ quality samples exhibited an offensive or
several difticulties like poor solubility, wney separation bad flavour with a hlown up curd floating on the top
and weak coaglulum. . _ and_accumulation of more gas hubbles, “Twenty two
Among the "124 samples of spray dried milk examined, (17.7 per cent) samples of spray dried milk belonged to

Table 1. quality evaluation and grading of dried milks after reconstitution and storage
Microscopic examination of curd Distghut'on of samples .
Spra%/ I mlkf
1 2 3 4 No. of samples  No."of samples

il +ve,  Nil D 8 B N5
Excellent pﬁdwwe%egotood r|’+ve I%;Or(r]%amgg}/e C%(r:%mnve, |
-10°C). ovr\}wey,nogas thick., r e\Ar/B m

0les. FOC%eInO r

i

Grading  Organoleptic quality of curd

Il easant . ; [aTHVE, 297 19 50
0 i it
whey, 0 gas holes. {e(\)%s
Fair Fruity/fis FHPI t/un- . Gramtye 80  ®45 4 105
eﬁ\} long, thin, . (more). fow).
{?\}lt 'ggorrﬁéstr%:lc ooclca- o ([rmr‘e)( b ()

sionally gas bubbles). !
Offensivelbad, blown u Gramtve  Gramtve  Gram+ve .
™ R G B0
0es %&es). 0 gr%il c%a?m. ro&s‘ in
B

7234 Orcer of predominance of the organism
Observations recorced are from the duplicate samples.

4
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this r%roup while no ‘poor’ sample of infant milk was
detected.  The various types of bacteria found in spray-
dried curd samples are’given in Table 1 In a similar
study on spray dried milk in England, Nicohlse reported
that 90 per cent of the total Samples; (400) examined
after reconstitution and storage for 2i ‘to 3i days at
156°C werg sweet.

Since Indian Standards specification specifies only
total bacterial counts and limits of coliform counts, it
Is possible to introguce organoleptic and microscapic
evalugtion tests for further grading of acceptable %ua ty
thf milk powders into différent grades as described in

IS paper.
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PRESERVATION ASPECTS OF KHOA_ IN
RELATION TO USE OF RADIO-STERILIZED
FLEXIBLE PACKAGES

Asceptic packaging of khOﬁ in radiation sterlized laminated
pouches extended the shelflife to 7-22 days as against 1-3
days for un stored at 37°C. Similar
d with the use of unsterlized
pouches, indicating insignificant microbial contamination
of the product from the packaging material. The shelf life

of the product remained unaffected by vacuu

Khoa or mawa the most important indLgenous milk
product and sweet Dase, though SUpposed to e free

packed samples when
results were also observe

m packaging.
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from great majority of microflora present in the milk
which are destroyed during its preParatron gets spoiled
due to subsequent contamination. from improper hand-
ling and its " unhygienic marketrn% conditions. ~ The
prodyct deterjorates due to degradation of ts maAor
constitutents like lactose, fat and“proteins: and thus fas
poor shelf-life Despite the use of Butter-paper packaging
and addition of cane sugare and application of Ultra
violet irradiations only. marginal improvement in jts
shef life has been possible, “Since packaging material

resumed to be one of the sources of microbial

tamrnatron the study on the use of radio-sterilized
pac a?es on the shelf stability of the product was
undertaken,

Four batches of khoa samples Prepareds in Iaboratory
from. cow’s milk were transferred ascerr)]trcally
sterilized containers.  About 250 gms. of Product
was packed hot (10 to 80°C) in each oft e fwo )e/pes of
(rradiation-sterilized Iamrnated ouches (5.5
below alongwith the control under asceptic condrtrons

0 Polyethylene (0.061 mm)/300 PT—cellophane
it) Polyethylene (0.038 mm)/
) Polyetilene (0038 T v il 0000 mm)s

polyethylene (0.025 mm)/paper (80 GSM).
The pouches were radio sterilized at 2.5 Mrad_using
(%oer Rsc():u)rce of Bhabha Automic Research Centr&
The potiches were air sealed using electric sealer and
vacuum sealed on “Auto-Vac” machine which is semi-
automatic and capable of vacuum sealing by impulse
heat. The sealed pouches were stored at 37°C in InCuba-
té)gmlc)gnsrdenng the high local temperature around
The >f/)acked samples were evaluated weekly organo
leptically. by technical members for pre fefence/
acceptabr ity test using ornt edonic scalen and off-
odour, irradjation fIavour and off-flavour on 9 point
Intensity scale.
The product scoring 5 or mare on hedonic and 5 or
Iess on intensity scale was considered acceptable.
Moisture content and acidity (oleic) were determined
by IS methods, (IS 1964? Peroxide value and colour-

Ingex were etermrned co onmetncall Throbarbrtunc
acld valye %waas ag (e O{nndcolonmetnoal
as per Mehlenbachen®. Standard plate count and yeast

and mold count WWere determrne as per APHA2

Inifial valyes f or acceptabr |¥ score peroxrde value
free fatty acids (oleic) were 7 5 m mol CAKg.
and 0.032 per cent respectively The SPC as WeII N
Fotal couBts for I){east and moId for fresh khoa were
ound 10 be less t an 10 PEr gram.

Chemical as well as organoleptrc indices for khoa
packaged In 2 or 4 ply [aminated pouches were not
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Table 1. effect of air and vaccum packaging on quality of KN0Q (avera ge values )

, . . Vacuum packaging Air packaging

P Radiation St -
ety O%realtfrjré?]m()zs peﬁgﬂe Aﬁ@a- b AT Yeg\ A PFA 08 @sn
0 oo g midy  sot o " maldg
2 ply° Nil P60 028 018 3.0xI04 2.0x102 50 032 0160  40x10* <10
Serilized 4 50 039 0138 80x102 <10 50 039 013 18103 <10
4 plyt Nil 2 58 0169 020 >5.0x10« 12 52 030 030 16102 10
Serilizzd 2 58 002 0240 >5.0x10« 10 52 020 030 >30xl0« X

P. V. Peroxice vale,  FFA: Free fatty acids (as oleic aci)  SP.C.. Standard plate count

a: Polyethylene/cellophane.

affected by vacuum packaging. Hence, discontinued and
further studies were matle “on_with samples packed
under atmosEhe_nc conditions, FTabIe lg he environ-
ment of packaging does not influence_shelf stability of
milk-based product as reported by Date and Bhatiaa
a5 nitrogen packagm% of burfed did not [Brolong
Its keeping quality.” Naidu and Ranganathan'o als

observed the lack of co-relation between organgleptic
aftributes and microbial load of market samples  of
khoa as also seen in this study that samples having
high bacterial counts %more than 106’?.) were also con-

b: - Paper/polyethylenelfoil/polyethylene.

Chemical indices of khoa t§>acked in laminated pouches
have heen presented in Table 2, loss of moisture from
khoa during storage was observed in both types of pack-
Ing to varying degrees but this was more & anticipated
In"2 ply than 4'ol laminaed pocuhes in all the' four
batches’ of samples. The factors like peroxide value,
free fatty acids and TBA increased with stqrage, irrespec-
tive of the type of pouch, and sterilization treatment,
Indicating oriset of oxidative changes In the prodyct.
The changes were, however, not en_ugh to cause objec-
tionable rancid flavour upto a period of three weeks,

sidered acceptable even after 7 days storage. which was substantiated by lower scores for off odours
Table 2 cccccccccccccccccc khoa packaged in laminated pouches and stored at 3706
. : Initial V; : Temingl Vi
I%atch Package Radjation Spelf Mois- Orc])g%ur ge\:g?m%l UESF[A & TBA.Q Mois- Colour elgggg?qajde a&ﬁ & TBA
0. type 5@%6 Iys) t%or/e) nex - vlle g W%Bﬁ ttjor/e) | vl glcell orgl>
& ! (&k@rﬁ) % k) %k%? % Ik
L 2ph0 NIl 737 3 000 020 o000 25 5 090 040 0IB
Sterilized Sterilized 7 20 3 030 0260 000 25 6 120 030 018
2 Nl 4 06 3 050 0280 000 H6 4 0600 030 030
Serilized 14 206 3 050 0280 000 6 4 100 Nl 030
3 Nil A B4 4 000 0240 o000 35 6 00 028 0I5
Serilizzd 2 30 4 000 020 o000 N4 6 030 030 0L
4 Nil . 24 343 0120 0160 010 06 7 0% 03 100
Serilized 24 38 3 018 0160 010 A3 5 020 040 0659
1 4phy0 Nl 707 3 000 0260 o000 Z5 5 060 060 000
Seriized 7 09 3 000 020 000 25 — 080 050 0180
2 Nil . 7 296 3 050 0160 0¥ ¥2 4 1 08 —
Seriized 7 290 3 050 0280 03%0 %0 6 050 030 050
3 Nil “ B0 4 000 020 0I5 B9 8 0180 0400 —
Serilized 14 B8 4 000 0240 010 HO 7 010 0440 030
4 Nil o oR2 3 010 0160 010 L5 022 0480 0700
Serilized ¥4 B4 3 0120 0160 00 RT 5 025 040 070

2) Polyethylene/cellophane;
b) Paper/polyethylene/foil/polyethylene.



160

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL 15, JULY-AUGUST 1978

Table 3. organoleptic and microbial patterns of Khoa packaged in laminated pouches and stored af 370C. *
Initial Values Terminal Values
Microbial analysis Sensory score Microbial analysis Sensory score
th Package Ragiation Spelf Total Y - Of  Toal Ve @%:ﬁBt Off
R%I. typekage t I(E g%lt? a@‘ %ﬁﬁ%} O(%EI‘ flavour (??%tﬁ a@‘ | %r flavour
Of pec ys) countly  moldlg countly - moldlg
1 2ply« Nll 7 30 <10 8 1 1 8.5x103  1.1x105 5 2 3
Serilized 20 <10 . 1 1 eoaos 100 & 4 5
2. NII - 14 <10 40 7 1 ]. 1.1 X107 2.0X|02 5 2 2
Sterlllzed ].4 <10 40 7 1 ]. 5.0x103 5.7x104 5 2 3
3. N|| . Zl ].0 <10 8 1 ]. 2.0x105 1.0x104 5 4 4
Sterlllzed m. 10 <10 8 ]. ]. 5.0x104 8.1x104 5 4 3
4. Nll - 24 <10 23 8 1 2 3.0x105 1.0x104 5 5 4‘
Stenllzed 24 <10 ].0 8 1 ]. 1.5x104 2.0x103 7 5 4‘
1 4pd Nl ; o <10 . 1 1 souoe 10102 4 4
Sterilized - w <10 1 1 40x10« 10x102 4 4
2. Nll . 7 <10 40 7 ]. ]. 5.0x10« 1.0x103 6 2 2
Serlized . <10 H 1 1 Lo 10XI02 . 2
3. Nll . ].4 ].0 <10 8 ]. 1 4.6x103 ].OX].O(( 5 3 3
Sterilized 14 0 <10 - 1 1 sexios sawos 4 5 3
4. Nll - 14 <10 10 8 ]. ]. 1.0x104 2.0x103 5 5 3
Serlized 4 <10 <10 . 1 1 oowmos 20x10% 5 s
a) Polyethylene/cellophane: ) Paper/polyethylene/foil/ipolyethylene.

and flavour (Table 33 The product was _found
gtcocr%pteable In both cases of pouches even after 7 days’

Th% samples, of khoa packed in two types of %ouches
showed varjable shelf life ranglng from 7 to 22 days
when stored at 37°C as also réported by Rudreshappa

and Del2 This can partially be attributed to variations B A

i initial moisture contents’ (30-39 per cent) of khoa
from different batches, However, the shelf [ife as well
& stora[qe_ patterns of khoa for a particular batch were
identical” irrespective of ~radiosterilization treatment

ven to the packages (Table 2 & 3)
7S LEGO gagi(g stenelizeg‘ pa)ckag,es did not show

Since th

any additional shelf stability to khoa, "It may be con-
cluded that thermophiles strviving heat progessing of
product and/or air contamination have 3|?n|f_|cant role
In aﬁectmg the kee mg quality, Conversely, it may be
Inferred that packagifig material does not contribute
mgm_mgn{tny 0 micropial contamjnation, because of
plastic filims already heing processed at a temperature of
about 110°C.  Thereford, ‘the possibility of microflora
surviving In absence. of any substrate are remote. How-
ever, incidence of high microbial contamination of the
packages must not bé ruled out if handled poorly. The
product itself js not amenable to radiatjon treatent as
It develops off-flavour and browningz in it
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IMPAIRED RENNET SUSCEPTIBILITY_OF
CASEIN MICELLES ON PHOTO-OXIDATION

or buffalo milk

reduced the release of sialic acid, glycomacropeptide, non-

Photo-oxidation of casein micelles from cow

protein nitrogen and turbidity development in micelles by

rennet. Micelles from cow milk exhibited higher susceptibi-

lity. Electrophoretic analysis and gel filtration data revealed

aggregation of casein micelles due to photo-oxidation.

Casein and its fractions are susceptible to photo-
oxidation®?2. Interaction of casejn with calcium 1is
markegly reducedl . Photo-gxidation of casein2 and
k-caseinzipvolves oxidation of histidine and try%t_o_phan
residues, k-casein on such treatment loses its ‘ability to
stabilize s-casein and. was not precipitated by rennin in
the presence of calcium3 Hill and Lainga suggested
that such change In the clotting property” in K=Casein
occurs due to the alteration of histidine reSidue. |n the
present paper we report the chan%es In the casein micelles
of cow and buffalo milk on photo-oxjdation in relation
to Its rennet susceptibility, electrophoretic behaviour
and molecular make-up. o

Casein micelles were prepared_from skim_ milk, cow
or buffalo, by ultracentrifugation5. Casein micelles were
photo-exidized in air in_presence of methylene blue
accordm? to Hill and La;n% .

Rennel was agreparatlo from Hansen Laboratory,
Denmark. - Sephadex G-100 was purchased from Phr-
macia, Sweden while starch hydrolysate was from B.D.H.
The releases of sialic acid, non-protein nitrogenn (NPN)
and glycomacropeptices (GMP) from casei micelles by
rennét” were carried out acco_rdmg fo_Gupta and
Ganguli,e Rowlandz and Banerjee and Gangulis res-
pectively. Rennet action was also evaluated by'the turbi-

N.D.R.I. Publication No. 77-87.

e o CETHE CSEN MCELES AR
oS e, R N Dy HOoeH

e R D) gl

a) Photo-oxidised

63.10 0.576 31

(61.74- (0.504- (30-32)

64.54) 0.600)

b) Control

75.49 0.753 51

(72.20- (0.706- (49-54)

78.64) 0.797)

Cow

a) Photo-oxidlised

55.43 0.894 106

(54.00- (0.775- (94-118)

56.58) 1.022)

81.10 1.280 149

b) Control

(78.31- (1.190- (134-159)

84.13) 1.363)

Figures within Parentreses Indiicate range of variation
*The number or samyples analysed in each case ws five.

dimetric method of Sabarwal and Ganguli9. - Starch gel
electropharesis of the micelles was performed according
{0, Ganguh and Mafumder]ﬂ For 8e| filtration studies
with Sephadex G-100, the method of Yaguchi and
Tarassuku was_followed. _

tis apﬁarent from results in Table 1, that photo-gxida-
tion of the casein. micelles caused marked reduction in
the release of sialic acid, NPN and GMP in hoth cow
and buffalo milk. ~ Cow micelles apf_ear to be more
susceptible. According to Hill and Laing.4 the reduced
NPN release is due, to"the modification of the histidine
residue.. The |mFa|red release of sialic acid and GMP
clearly indicates that k-casein is involved in the photo-
oxidation process. Zittles had shown that k-casein on
photo-oxigation looses its ahility to stabilize <-casein.

a—a BUFFALO (Control)

0.8
: =—= COW (Centrol)
€ .
€ 012}  ©—o© BUFFALO (Photo-oxidised) "
2 ©—0 COW (Photo-cxidissd) »—
o _»
009
% P
w i At
g o008 e
2 s
S oosf o7
- 0—0—0— 0—0— O—0—0— 0—0—0—0—0—0-0
< 0—0— -0
000 ! ! 1 1 1 J

MINUTES

Fig. L Eg%%f gggtlﬁonﬂgaﬁgnw Fe]ﬁ rrleatte of turbicity develop-
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Rennet action as assessed by the turb|d|t% development
In casein micelles,9 clearly demonstrates that the photo-
oxidized micelles are significantly less susceptible (Fig. 1)
and the degree of susceptibility is dependent on”the
Perlod of prioto-oxidation (Fig. 2). In one hour exposure
here was almost complete inhibition. of rennet action.
ThomasZ2 reported that the methionine site of rennin

2.4r
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action is exposed on photo-oxidation which is normally
buried in a non-polar region. The liability of the renni
sensitive hond is much “reduced by photo-oxidation of
the methionine_ residue. _ _

Photo-oxidation caused drastic chang_e in the net
charge of the micelles as a result of wiiich the casein
components did not move on the gel bed, under the
conditions of electrophoresis19. ThisCould be dug to the
aggregation of /3-casein and k-casein on photo-oxidation
& rePorted by Zittle3. The phenomenon of a%grelg_atlon
Is further supported by the gel filtration profiles (Fig. 3
of the photo-oxidized caséin micelles.” Fresh " cdsein
micelles on photo-oxidation filtered out faster than the
original micelles, In this specific case, both cow and
buftalo micelles filtered out in the 90 ml-fraction instead
of 100 or 105 ml-fraction (buffalo or cow micelles) for
the untreated samples. This further suptports that photo-
oxidation catalysed the formation of larger micelles
through the process of aggregation. _
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for his _en_coura?ement and one of the quthors (M_PG)r
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BOOK REVIEWS

Animal Feedsfrom Waste Materials: . By M. T. Gillies,
Nog/es Data Corporation, Park ridge, New Jersey,
US.A., 1978, pp. 346, Price $ 30,

The_hook provides descriptive information on fede-
rally founded studies, conferences and U.S. patents
Issted since 1970, relating to productign and manu-
facture of animal feeds from waste materials.

Waste disposal is becommq mcreasmgly |m,oortant
and traditional disposal . methods such “as landfill,
Incineration and dumping into, flowing water are turning
tq be less and less feasible with increased emphasis on
air and water pollution E)roblem by the requlating autho-
rities, all over the World. The book covers thie above
subject and discusses the possibilities of converting an
Impressive percentage of waste into animal feeds.

The book contains six chapters, First chapter of the
book describes processes that can be used for production
of animal feeds using molasses, a. by product of sugar
industry and reduction of pollution_problems arising
out of molasses fermentation plants. The second chaPter
deals with production of animal feed from h|g|h cellulose
wastes like bagasse, straw and wood. . Utilisation o
agricultural wastes Tike oil seed pulp, citrus puIP, beet
Pulp waste potato products etc. forms the content of
he third chapter, The fourth and fifth chapters of the
book are devoted to ufilisation of manure, sewage and
other animal waste products. Utility of wheyas an animal
feed is the subject of sixth chapter:

The book is well organised and the information con-
tained in it can be used to establish a sound background
in the area of feed technology while taking up résearch
programmes in the subject.

P. C. Panda

Professor and Head
Animal Products Technology, HAU
Hissar

Sensory Properties of Foods: G, G. Birch, J, G,
Brerinan and K. J. Parker, EDS,, Applied Sciences
Publishers Ltd., Ripple Road Barking, Essex, England
326+xi pp; 1977, 3

The developments in food technology, arising qut of
the demand for convenience foods and the anficipate
shorta?e of traditional foods such as meat and other
animal foods, have brought sharply into focus the sen-
sory qualities of foods which forni the basis on which

- 1o understand bett

the consumer makes his choice. This industrial interest
has led to_much research aimed at acquiring a hasic
understanding of the objective parameters of the final
food products, and their Correlation with the subjectively
appreciated attributes such as colour and agloearance,
taste, aroma, and texture (including mouthfeel). These
aspects are discussed i four sessions, through’ compre-
hensive reviews on basic aspects such as measurement
of colour, volatiles, and texture, relation of structure
of stimuli (ffood comgonents) and  chemoreception
correlation of objective and sub{ectwe measures of food
aroma and texture, new uses of the subjective measuring
technique of magnitude estimation, “and the_factors
mggﬁpgng the sensory attributes of a few specific com-

The reviews are by active workers from England,
Europe and America who are well known in their réspec-
tive tields of work. The happy blend of authoritatjve
reviews on structure and perception, and on modification
of tastes, indicating future possibilities and on practical
aé)proaches to the sub}ecnve measurement of the aroma,
taste, and texture of foods, and the objective measure-

f ment of the corresponding stimuli and rheological

Propertles with the object of predlctm? acceptability
0 the copsumer must have been an exhilarating eerrl-
ence to_ the participants from industry in the indu trﬁ/-
umyersnr cooPeranon symposium Organised by the
University College of food Technology, Umversn?/ of
Reading.”, For others who are familiar with the [arge
volume™of recent literature in these areas, the publica-
tion will serve as an excellent status report.  There Is
little new information presented, which has probably
made the discussions that followed, rather ordinary.
An interesting point made is that the sen_sor)r_ attributes
are descriptions of the reactions to the stimuli provided
by the food. So, does food have sensory properties ?

A theme runmng through all the reviews is the need

I the wa%/ the human senses integrate

and take a total view of the different food attribltes
without nece_ssnlg/ measuring the significant individual

food properties or components. Modem instrumenta-

tion and com uéerlzed analysis Ere exHemeIGy efficient
In separation and quantitation, but what needs to be
determined is the 3|gn|f|can_\ interactions of componentg
contnbutmg to the_sensori Z perceived attributes, an
the interplay of different attributes which results

d acceptance Or rejection. Besides, there is the Iar%_e area

of subjective reactions to_food which gives mea mg 0
what 1s percejved as quality of food. There js much to
be learnt In this area of pSychometry and relating it to

163
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consumer gecision. The reviewer feels that a review of
factors. influencing. the consumers’ choice of food and
methods of studying such factors would have added
much value to the publication.

The publication is excellently edited and produced
and is & pleasure to read. This Will be a welcome addi-
tion to all industrial and academic gumversny) labora-
gorules,t_concerned with food product development and
valuation.

V. S. Govindarajan

Sensor y Evaluation Discipline

Perspective in_Industrial Microbilogy: Proceedings of
the Symposium held at Hindustan Lever Research
Centré, Bombay (2nd and 3rd April 1977), Eds. G. P.
Kalle, Yvonne M. Freitas and D. V.. Tamhane
Published by the Association of Microbiologists of
India (Bombay Unit), 1978 Rs. 20/~

The book is a publication of the proceedings of a
symposium on_ the Perspectlves In industrial microbio-
logy with special reference to India. According to the
org%msers, The major gur ose of the symposium was
to”0ring about a greater awareness amiong scientists
working on such esoteric problems facing the industrial
m|c_rob|olo%|s_ts in India today; and to"make techno-
logists conscious of the need to derive the relevant
benefits of research carried out in Indian laboratories”.

The symposium topic is covered in six chapters. (1)
Perspectives %2) Fermentation as low cost technology,
3) Chemicals thfough fermentation, (4) Immgbiljzation
s a technique for” fermentation, ~ (5) Application of
genetics to industrial fermentations, and finally (s) A
?uest lecture on the [ndian scene on fermentation techino-
ogy. _The first, much of the third, part of the, fourth and
the final chapters indicate extensive possibilities (in
India) for the fermentation industries—from the expen-
sive vitamin B-12, gibberellic acid and sterojds to cellu-
lose. fermentation including gobar gas production and
single cell proteins. These'are competent reviews, It s
hedrtening to leam that processes for production  of
lysine and citric acid are ready and lactic acid i being
commercially produced in India.

The work_on gobar 0as production is _hqh!y com-
mendable. The authors” have persevered in This work
for many years and have made extensive meaningful
studies on fermentation conditions, yields, design of the
d|gester and enﬁmes which can use the das. Similarly
the work on ceflulose utilization Is significant and it Is

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 1s, JULY-AUGUST 1978

hoped that soon the _E)_rocess can be scaled up and. its
preliminary practicability tested. The review on jm-
mobilization of enzymes and microbial cells is good but
one would have likéd to know in some detail thé present
stafus of such work (e.g. production of e-amino-penicil-
lanic acid) done and" prospects in India. The work on
liposomes and their possible medical se is thoupht-
provoking and one hopes that these will work out an
effective and specific Q_rug) delivery system for Specific
tissues.. However, getting this topic into an industrial
microbiology symﬁosmm_ls also a good innovation,
The chaptérs on the application of genetics are good
short reviews.

. The hook containg much, useful information re%ardmg
industrial fermentatigns/microbiology. It would, have
been more relevant If recommendations had been made
regarding-specific priorities based on national, needs,
personngl and technological capabilities and limitations,
finances, etc—for the next 5'to 10 years. No other
country_ can serve as g model for us-ngither Japan with
its multitudinous, traditional, microbjologically derived/
processed foods, nor the USA with its vast agricultural
surpluses and wastes, although there may Toe a few
common points. While the objectjves of the’ symposium
are unexceptionable, it is hoped that their discussion
and dissemination has been useful.

The %et up, of the books is attractive and one gets a
good and satisfying hargain for the price.

M. R. Raghavendra Rao

CFTRI, Mysore- 13.

Foods, Dru%s_and Cosmetics: edited by Thankamma
Jacob, Published b)Mthe Macmillan Cq. of India Ltd,
Srif:gthﬁjsloslgoad’ adras-600 002, 1977, Pages 169,

There is, as K_et,_no strong consumer movement in
our country. This is perha spar_tly due to apathy and
partly dug” to ignorance Of their” rights. The "hook

Foags, Drugs and Cosmetics” may be expected to f_lay
a useful role Tn educating the constimers on the possibl
undeswable_feffects of some articles of importance in
every day life.

The hook deals with several diverse aspects, such as
food adulteration, food habits, environmental safet
and hygiene, drugs and cosmetics—a rather assorte
group o7 fopics, rawmg{_attentmn to the existing Pre-
vention of Food Adulteration Rules and stating them in
simple terms, as also providing information ast whom
to report violation of the law, ayoidance of loopholeg in
the law etc. would have been helpful to consumers. The
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book contains some statements which would have hetter
been avoided.  For example, 1t is stated that “it IS
virtually impossible_for the average consumer to find
out the presence of moulds...........~ (p. 34). In the
very next page, it is stated that “if mould growth is
noticed on any food most people can detect
mould growtt and mould damage.

The validity of some statements is open to question.
For example,” it has been said that “food fortification
with Iron on a large scale is defrnrtely not a practrcable
prroposrtron nor a correct approac .............

hat is ractrcabehas been hown, and that it |s not'a
correct approach debatable.

Despite these crrtrcrsms this pa(per hack IS mformatrve
and wel| produced. Singe the b krs meant nmany
for the lay consumer it is neither scholarly in syle nar
academic’in nature, but is a useful and readable hook
for those interested in the consumer movement.
Although in some §Iaces there is a tendency for repeti-

tion, this book i a good companion to the edrlier volume
by the same autho

V.

I Institute of N utrition
Hyderabad.

Nationa

Handhook on Packape Materials:  Edited by Sacharow,
Published by AV Publishing Co, Connecticut, USA
1976, Pages 240, Price US. § 23

The publication can serve as a useful compendium
for the students who wish to, study the subject of pack-
aging materrals their properties arid to some extent their
compata llity for varjous types of products. The treat-
ment of. the sutyect i5 no doubt nformative but needs
to provige quidelings to the students in matters o
choice of oné'type of material vis-a-vis the other. Pack-
agrng design, styles, shapes are integral parts of packag-
Ing development in relation to the environmental para-
meters obtaining in a particular set up. These have to
be linked uR with _conditions of storage handling,
transportatro distribution _practices and consumer’s
choices. [n addition, the choice of material js very much
conditioned by the deveIopment of technology and the
exrstence of d hr h level of packagrng CONSCIoUSness.
It would have een roper If of Chapters had been
devoted to_the appropriateness of technology
Inter-se merits and demerits of the packagrng materials
with due emphasis on certain illustrations” from the
industrial field.  The reader would have felt greatly
benefitted from the Illustrations and derived his own
conclusion regarding the suitability of different products.
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Similarly, a mentjon about methodolo(?ey for materral
characteristic testing can infuse the desire and
to maintain qualrty Standards and improvements.

To this extent th (e treatment of the subject has left
a gap to be abridge

R K Chowdhary

Director
Indian Institute of Packagin

Bombay 93

Dretar Fats and OrIs in Human Nutrition: _Report of
Published YFood&AgrrcuIture Organisation
o U N, Rome taly, 1977, pp."%4

The report brought out by an expert consultation
%roup Jointly or anised by the Food and Agriculture
rganization (FAQ) and “the World Health Opanr-
zatron WVHO) eld |n Rome, September 197/, contains
a wealt of information of current interest in the area
of ||s|n human nutrition, The group was well repre-
sente Btttf authorrtres who had alfeady made excellent
ns In the area.

Thereport is drvrded into weII comprled chapters based
on fat as a source of enerop the use of fat in adult and
child feedrnrtr essential fa % acids and grosta landins,
essential fatty acids in ea y development, fat in the
preventron and treatment of card |ovascuiar diseases,

obesity and drabetus mellitus.._In addition, considerable
importance |s also given to effects of processing on the
nutritive value, of fats.and oils in human nutfition as
well as health implication qn consumption of Brassica-
derived oils rich In erucic acid. Long-chain fatty acids In
marine oils and uneven fatty acids have beenalso dis-
cussed. FrnaIIOy recent tren, s In production, trade and
consumptron ffats and oils and the impact of pIant
breeding and management on quality a
composition of fats“and oils have been elucidated.
with most meetings with motrvat?d group of research
sclentists, a brief and well compiled recommendations
of themeefing have een hrghlrghted followed in
appendices by “fatty acid content of some foods and
home-made preparations as supplementary foods.

The first few chapters deal essentjally with functions
of dietary fat and the important problem faced i many
deveIoprn countries of protern alorie malnutrition in
In ants and In pregnancy and lactation. A good account
IS rendered 0 the mefabolism and essential fatty acid
deficiency syndrome In humans and_linoleni acrd
8 an es entral fatty acid and adverse effects of po d) Z
saturated fats in nutrition.  Cardiovascular diseases
obesity. diabetus mellitus, arterial thrombosis and
hypertention have been discussed adequately as pro-
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blems affecting mainly. the deveIoPed countries and
how judicious dse of lipids can go a long way in contro-
lling"such maladies.

The presence of erucic acid in oils derived from seeds
of Brassica, e? rapeseed and mustard oils and how
consumption of such oils on laboratory animals caused
growth retardation and changes in the heart, adrenals
and liveris discyssed. I recent years there is evidence
of such effects in human poRuIa_lon as well. A well-
compiled table is presented showing the adverse effects
on several organs of different species of animals on
consumption of rapeseed oil rich inerucicacid. Similarly,
the adverse effects on consumption of marine oils have
been high-lighted. The chapter cn recommendations
should prove most useful to scientists who are interested
in_ adequate Plannlng of dietary consumption of lipids
with respect to human nutrition,

On the whole, the, broad-based report on lipids is a
\_/er)é ugeful comwlaﬂon of deliberations by authorities
in the field and should prove a very useful report.

H. R Cama
DEPARTMENT OF BIOCHEMISTRY

Indian Institute of Science

Bangalore-12.

Lipids. and Lipid Polymers in Hiﬁher Plants: Ed: M.
Tevini and H. K. Lichtenthaler Sp(nnPer-VerIa
Berlin, Heidelberg, New York, 1977. XI11+306 PP.
Price US. $ 39.60.

As mloosmm on “Lipids and Lipid Polymers in
Hl%he Plants” was held In July 1976'at the Botanical
Indtitute of the University of Karlsruhe with the, inten-
tion of bringing together some of the Ieadmg Scientists
I various aréas Of contemporary research in plant
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Ipids. A variety of topics ranging from fatty acids to
ipid_ polymers were discussed With_emphasis on their
distribution, biosynthesis_and physmlo_%m function in
biological membranes. - The main topiCs discussed at
3h0|(sJksymp05|um have been elegantly presented in this

- The hook contains 16 articles under 5 sections. The

first is devoted to functional organization of biomem-
branes with articles on PrenyII|p|ds, phospholipids and
glycolipids of higher plant “membranes. ~ The second
Section deals with physlology_and biochemistry of fatty
acids and glycerides, with articles on lipid_biosynthesis
I _developi ﬁ seeds, Cycloprane, fatty acids, galacto-
lipid biosynthesis and role of lipids i plastid develop-
ment. Biosynthesis and_ph)(smlogy of plant sterols ang
stearyl glycosides comlonse he néXt sectjon, The fourth
section “contains articles on the blologlc_al significance
of 8_reno_ls and their phosphorYIated erivatives, caro-
tenoids, i higher plants, regu ation of prenylquinone
synthesis an chlorophgll ormation. _In ‘the final
section, biosynthesis, degradation and intermolecular
structure of ‘plant lipid polymers such as cutin and
suberin have been reviewed.

. The articles cover almost the, entire field of plant
lipids but hlghllght mainly the sqnlﬂcant findings and
progress made in the reCent past. The topicS were
discussed authoritatively and the lacunae in qur know-
ledge have been sharply pointed out, The editors have
assembled a volume thaf is purposeful, exhaustive and
timely. The book would be very useful_both for the
advanced student and research worker in plant lipid
biochemistry for a long time.

P. S. Sastry

Department Of Biochemistry
Institute Of Science
Bangalore-560 012.

Indian
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Trivandrum Chapter: _

The Annual General Bodyrlvleetmg of the Chapter
was held on June 10, 1978 at Trivandrim Clup. Mr. C.
J. Philip, the President of the Chapter welcomed the
members. Mr. A. George Varkea/ Hon. Secretary read
the report on the activities ofthe Chapter during 1977-78
Mrs. ‘Emilia_Abraham, Hon. Treasurer presented the
Statement of Accounts.

Following Office-bearers were elected for 1978-79.
Presicent

Mr. R. Hariharan, M/s Kirthika
Agencies, East Fort, Trivandrum.

Hon. Secreta\r/y o
Mr. A. V. Bhat, Scientist, CSIR Complex
Trivandrum.

Hon. Treasurer

Mr. C. Balachandran, Scientist,
CSIR Complex, Trivandrum.

After the induction of the new President, the meeting
ended with a vote of thanks by Mr. A. George Varkey,
the outgoing Hon. Secretary Ofthi Chapter.

Life Members
Mr, S. V. Krishnaswamy, 3 Lavella, Azad Road, And-
heri East, Bombay-69.

Mr. Mahajan Rakesh, Panipat Foods Limited, G. T.
Road, Paniipat-132 103

Dr. Rajen S. Mehta, Clo Kusum Vinery, Kusum Nagar,
Hyderabad-500 035.

Corporate Members o

MJs Yann Chemical & Engingering Pvt. Ltd., Charam-
got No. 2. 7th Floor No. 75, Kantwadi Road, Off
erry Road, Bandra, Bombay-400 050.

MJs Hickson & Dadajee Limited, Shree Pant Bhuwan,
Sandhurst Bridge, Bombay-7.

M/s Super Industries, Industrial Estate, P.B. No. 16
Tirupati, Chittor Dist.

Ordinary Members _
Mr. Barun Kumar Chakravarti, P-218 C.I.T. Road,
Calcutta-700 010.

S. Butola, Office of Food and Nutrition
ashtri Bhavan, 3rd Floor, 35 Haddows Road,

Mr. N. Kondiah, Scientist-1, LPT Division, Indian
Veterinary Research Institute, |zatnagar-243 122,

Mr._Ragnish Kumar Saxena, Assistant Instructor, State
Instituté of Catering, Industrial Area, Panipat (Haryana)

Mr. S, N. Pandey, A.D.O. (Food) D.G.T.D., Ministry
of Industry, Udyog Bhawan, New Delhi-L10 011

Miss R. Susheela, B. 55, N.D.S.E. Part I, New Delhi-
110 049,

Dr. Devendra Kumar, Polychem and Special Chemicals
6D9|\5”8|2%n Vikram Sarabhai Space Centre, Trivandrum-

Mr. Anup Kumar Mohanty, ALIMCO (NIPOT), P.0.
Bairoi-754 010, Cuttack Dist (Orissa).

Mr. Virendra Kumar, C/o Indian Grain Storage Institute
ﬁélljlm(?& Agricultural  University Campus, “Ludhiana-

Mr.. Kulwant Singh Chahal, Indian Grain Storage
Institute, PurHab Agricultural - University - Campls,
Ludhiana-141 004,

Mr.. Amarjit Singh, Indian Grain Storage Institute,
Eﬁjlnbaotﬁ Agricultural  University  Campus;  Ludhiana-

Mr.. Subash Chander, Indian_ Grain Storage Institute
Izhjlnjg& Agricultural  University Campus, ™ Ludhiana-

Mr.. Sikander . Mohan _Sin?h, Indian Grain Storage
nstitute, PurHab Agricultural - University - Campus,
Ludhiana-141 004

Mr. Devinder K, Kaushal, Indian Grain Storage Insti-
tlu4tf,0&mjab Agricultural University Campus, Ludhiana-

Mr.. Surinder Kumar Sharma, Indian Grain Storage
Institute, Pundab Agricultural - University - Campus,
Ludhiana-141 004,
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Mr. . Gurumit Sin|gh, Indian Grain Storage Institute,
ﬁllljlnj(%)ll Agricultural” University Campus,” Ludhiana-

Mr. Sukhinderjeet Singh, Indian Grain Storage Institute
{Fleld_ Station), Punja” Agricultural University Campus,
udhiana-141 004,

Mr. T. Vittal Rao, 30-B Model House, Model Town,
Ludhiana-141 002.

D. P. L. K. M. Rao, 1-9-638/1 Vidyanagar, Hyderabad-

500 004,

Dr. Jayantkumar R. Vakil, ‘Geet Govind’, 756
Bhandafkar Road, Poona-411 004.

Mr, M. L N. Murthy, Savegrain Campaign, Regional
%coem6-3-666 Punjagutta, P.B. No. 44, Hyderahad-

Mr. V. V. L Narasimham, C/o Mr. P. Krishnamurthy,
11-541 Nampally, Hyderabad.

Mr. K. Murahari Rao, Srinagar P.O. via Monopad,
Alampur District, Mahaboobnagar.

Mrs_Suman Sukla, 2-2-2 University Road, Hyderabad-
500 768.

Mr.. Mohammed Younis, 19-4-274/8 New ldgah,
Miriam Tank, Hyderabad-500 264,

Mr. B. Kanhaiya Lai, 14-5-387 Bedarwali, Hyderabad-
500 12

Dr. G. S. Rajorhia, Scientist-2 D.T. Division, National
Dairy Research Institute, Karnal-132 001,

Mr.. L. Krishna Rao, Scientist-1, Dairg/_Microbiolo
Division, National Dairy Research Institute, Karat-
132 001,

Mr. R. K._Dhume, es Ranade Road, Opp. Shushrusha
Hospital, Dadar, Bombay-400 028

CaBt. D. P. Attrey, SSO-I, Defence Food Research
Laboratory, Jyothinagar, Mysore-5/0 010.

Dr. Prem _Lai Bambha, Dairy Technology Division,
National Dairy Research Institute, Karnal-132 (0L

Major Jasdeep Singh, Defence Food Research Labo-
ratory, Jyothinagar,” Mysore-10.

Mr. M. Srinivasan, 12 South Park Street, Ambattur,
Madras-600 053,

Mr. G. C. Sa?;li, Chief Works Manager, 10, Tank Bund
Road, Perambur Barracks, Madras-600 012,

Mr. Susanta Kumar Das, C/o Chittaranjan Das, 124
Canning Street, Calcutta-700 00L.

Mr. Sudev Kumar Mandal, 27_1st Floor, P. G. Hostel,
Jadavpur University, Calcutta-700 032.

Mr. J. N. Banerjee Depu% Manager (Prod_uctiona,
Food Corporatiort of India, P.B. No. 25, Maxi Roa
Ujjain (M.P.)

Mr. G. C. Das, Fruit Technological Officer, Govern-
ment of Assam ULUBARI, Gaunati-781 007,

Dr. Juge/, SR)ambagas Karwa, Dwarka-Bhuvan, Nasik-

Road

Dr. A K. Sachdev, AR.S. Scientist-1 (Poultr Science},
ICAR Research Complex, Tadong, Gangtok-737 10

Dr. Brij Kishore Mital, Associate Professor, Department
of Food Science, G.B. Pant University of Agriculture
and Technology, Pantnagar-263 145,

Mr. T.. R. Bandre, Research Fellow, Department of
Microbiology, Naé;Bur University, Mahatma Gandhi
Marg, Nagpur-440°010.

Mr. M. C. Shamanthaka Sastry, Scientist, PT Discipling,
CETR.L, Mysore-5/0 013

I}/Ir(.TFar)ook Taufiq, 18-19 E. Chithrai Street, Madhurai-
Mr

N
. K. Sambandam, 7 Ramachandra lyer Street, T.
Nagar, Madras-600 017.

Mr. T. R. Prabhu Head-DePartment of  Postharvest
Food Technology, Government Polythecnnique, Panaji,
Goa-403 001,

Captain M_P. Vishnu Das, 51 Indiranagar, 1ind Stage
BaRga ore-560 038. ’ Y

Mr. G. G. Bhat, Oil Chemist-Sunflower Scheme
Re,%lonal Research_Station, UmvTrsn of A5qr|cultura|
Sciences, GKVK™ Campus, Bangalore-560 065.

Mr. S Aswathanarayana, Manager-R & D Centre,
Mansingka Industries” Ltd., Pachore-424 201,



ASSOCIATION NEWS

Mr. K. Vidyaranya Shenoy, ‘Army’, Jellaram’s Colony.
Amul Dairy Rodd, Anand (Gujarat)

Dr. D. Rebello, e[{)artment of Chemical Technology,
Matunga, Bombay-400 019,

Dr. C. L N%%;arsekar, 2202 Mehta Park, Bhagoji Keer
Marg, Mahim., Bombay-400 016.

Mr. Sharad Trimbak Karve, H/113 Lokamanya Nagar,
T. H. Katavia Marg. Mahim, Bombay-16.

Mr. Mohandas Marutirao Pikle, Block 17, Janki

Smruti, Sarojini Naidu Road, Mulund West, Bombay-
400 080,

Mr. Desai Yashvatkumar Maganlal, 18 Suresh Vithal
Niwas, Lakshmi Mapoo Road, Matunga (C.R.),
Bombay-400 019,

Mr. D. B. Hajarnis, Glaxo Laboratories (I) Ltd., 2nd
Pokhran Road, Thana-400 601,

Mr. Manjrekar Ashok Naraxan, Glaxo Laboratories (1)
Ltd, 2nd"Pokhran Road, Thana-400 609

Mr. S. N._Doke, Division of Biochemical Enﬁineering
and Food TechnologAy Bhabha Atomic Research Centre,
Trombay, Bombay-400 085.

Mrs. Rohini Kumar Vemula, Kallur-R.S.: 515 774,
Anantapur District.

Mr. Manmohan Singh Puri, Glaxo Laboratories, P.O.
No. 1, Aligarh (U.P.).

Mr. Ramesh Vishnupant Ukidve, Flat No. 16, Bombay
Drug House, 108" Senapati Bapat Marg, Mahim
Bominay-400 016.

Mr. Biswarup Mukhopadhyay, Department of FT &
BE, Jadavpur University Calcutta-32.

Mr. B. Radhakrishnan, Qual’w Control Laboratory,
TA 1st Gopalapuram Strest, Madras-600 086.

Mr. B. Prabhakara Bhat, 7A Gopalapuram 1st Street,
Madras-600 086.

Miss Usha Krishna Warrier, 7 Varsha, Ladies Hostel,
In%lgnzAgncuItural Research Institute, New Delhi-
110012,

Mr. Trilochan Sing

| 25 Hemant, Indian Agircultural
Research Institute, 2

h
New Delhi-110 012.
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Mr. S. C. Gupta, A2/95 Safdarjang Enclave, New Delhi-

110 016.

Mr. A. K. Chaudnary, 79-M Connaught Circus, Opp.
Telephone Exchange,"New Delhi-110 001.

Mr. A N. Chaturvedi, Chemist, Products & Develop-
ment Division, Food Corporation of India, sth Floor,
16-20 Barakhamba Lane, New Delhi-110 001,

Dr. Surinder Kumar Duggal, Bigchemist, Division of
B|ochem|str¥ Indlian Agncultural Research Institute,
New Delhi-110 012,

Mr. A K. Mallik, 611, Mint Road, Government Hostel,
New Delhi-110 002

Dr. N. K. Dadlani, Division of Vegetable Crops, and
Horticul Hre Indian Agricultural Research Institute,
New Delhi-110 012,

Mr. Tushar Kanti Mazumdar, Central Laborator {ch,
Food Corporation of India, 16-20 Barakhamba Lang,
New Delhi-110 001.

Mr. Vinod Bhaskar Goyal, Assistant Manager-Pro-
Division, Food Corporation of India, 16-20
Barakhamba Lane, New Delni-110 001.

Mr. M. Subramaniam, Assistant Manager Productsg,
Food Corporation of India, 16-20 Bardkhamba Lan
New Delhi-110 001.

Mr. Jai Singh, Deputy. Director FFood Industr_yl, Small
Industries Service Institute, Okhla, New Delhi=110 020.

Mr. Ramamurti Tripathi, Yadavindra Industries Pwt.
Ltd., New Motibagh Palace, Patiala (Punjah).

Dr. Dipak K. Das, 65 Kings Road, Howrah-1,

Dr. Manik Ganguly, Cfo Mr. H. K. Das, 65 Kings Road,
Howrah-1,

Mr. Pradip K. Rog, Clo Dr. G. Mukher;ee Central
Food Laboratory, 3 Kyd Street, Calcutta-700 016,

Mr, PrataB Chakraborty, Department of FT & BE,
Jadavpur University, Calcutta-32.

Mr. Shyamal Kumar Bhattacharya, DA-197 Saltlake
City, Sector-1, Calcutta-700 064,

Mr. K. C. M. Raja, CSIR Complex, Trivandrum-695 019
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Mr. D..N. Gandhi, Dair_){ Bacteriolo X Division, Natio-
nal Dairy Research Institute, Karnal-132 00L.

Mr. M. V. A. P. Raman, C/o Berar Oil Industries,
Vanasdapeth, Akola-444 00L

Mr. C. Santhi Kumar, Food Crafts Institute, Bhuba-
neshwar-751 001.

Mr. K. S. Lakshminarayana, 2755 ‘Lakshmi’ 5th Main
Road, Vani Vilasa Mohalla, Mysore-570 002.

Dr. N. Chandrasekhara, Scientist, B & AN Discipline,
CFTRI, Mysore-570 013,

Mr._M. K. Mukundan, Scientist S-I, Central Institute
8;;2':0'386”65 Technology, Wellingdon Island, Cochin-

Mr. Roop Krishen Kakroo, 24/1 Karannagar, Srinagar-
190 010.

Mr, Prakash Kumar Sinha, P.G.D. Course, Fruit Preser-
vation & Canning Institute, 188 Ashok Marg, Lucknow-

6 0o1.

Mr. Ngangbam Maimu Singh, P.O. Heigrujam, Imphal
(Manigur).

Dr. D. Subba Rao, Training Centre, CFTRI, Mysore-
570 013

Mr. Ashok Kumar Kanchan, Clo Kartar Dairy, Opp.
Gurudwara, Gali Baste Wall, Bareilly-243 001.

Dr. U. Singh, Biochemist, ICRISAT, 1-11-256 Begum-
pet, Hyderabad-500 016.

Mr. N, V. Rai'a Rao, 16/2/142/1 Sufekhar Pultan,
Hyderabad-562 268,

Mr. K. K, Balachandran, Scientist S-2, Central Institute
of Fisheries Technology, Wellingdon Island, Cochin-
682-029,

Mr. Vﬂay Kumar R. Gooty, 1660 N.C. Road, Mysore-
570 004,

Mr. N. R. Gawankar, C/o Aromatic (éndizé)z 27 South-
end Road, Seshadripuram, Bangalore-560 020,

Dr. Vishnu Swarup, Pusa Institute, B-12, Indian Agri-

cultural Research Institute, New Delhi-10 012

Mr. Satish Arvindlal Gandhi, Clo A. M. Gandhi,
Mazda Lodge, Groundfloor, New Buradwadi, Sakchi,
Tatanagar (%lhar).
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Dr. S D. Amoji, Department of Microbiologé, Karna-
%a8léa105Un|ver5|ty ost Graduate Centre, “Gulbargh-

Mr. M. V. Sharansq]aonani E-12 Ixth Street, CFTRI
Quarters,  Mysore-570 013,

Mr. P. C. Misra, A-239 Peogles Cooperative Housing
Colony, Kankarbagh, Patna-300 020.

Mr. S. P. Pillai, Scientist, IDCS Discipline, CFTRI,
Mysore-570 013,

Mr. K. Naralyana, Scientist, PD Discipling, CFTRI,
Mysore-570 013

Mr. Joglekar Navamit Vishnupant, Sunflowers, Maya
Mondha, Parbhani-431 402

Dr. K._S. Palaniswami, Dairy Bacteriologist, Central
Dairy, Tamil Nadu Dairy Development Corporation,
Madras-600 051.

Mrs. Grace George, Lipid Technology Discipline,
CFTRI, Mysore-13

Miss_J. Hemavathi, Lipid Technology Discipline,
CFTRI, Mysore-570 013,

Miss Syed Najam Sultana, Lipid Technology Discipling,
CFTRI, Mysore-570 013

Dr. A Srinjvasan, Professor of Chemistry, Loyola
College, Madras-600 034,

Mr. Francis Thomas, Central Institute of Fisheries
Technology, Wellingdom 1Island, Cochin-682 029,
|

Mr. P. K. Surendran, Central Institﬁte of Fisheries
Technology, Wellingdom  Island, Cochin-682 029,

Mr. V. Narayan Nampiar, Central Institute of Fisheries
Technology, "Wellingdom Island, Cochin-682 029,

Mr. B. B. Gunjal, CoIIe(l;e of Agricultural Te_chnolo%%,
Marathwada Agricultural University, Parbhani-421 402,

Mr. B. M. Kapse, Collegie of A%icultural Technology,
Marathwada Agricultural Univ., Parbhani-421 402

Mr. S. Dhanaraj, Sensory Evaluation, CFTRI, Mysore-
Bta e SO EVRE ¥

Mrs. Shanthi Narasimhan, Sensory Evaluation, CFTRI,
Mysore-o70 013,

Dr. (Miss) T. S. Chandra, ‘Gita’, House No. 1 9th
Trust Cross Street, Mandavallipakkam, Madras-600 028,
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Mr. H. K. Sreenath, Microbiology Discipline, CFTRI,
Mysore-570 013,

Mr. Nishath Kowser, Microbiology Discipling, CFTRI,
Mysore-5/0 013,

Mr. S. Shivashankar, PP & FT Discipline, CFTRI,
Mysore-5/0 013,

Dr. N. Balasubramanyam, Packaging Technology Disci-

pline, CFTRI, Mysore-5/0 013,
Mr. B. Srinivasan, Training Centre, CFTRI, Mysore-
570013,

Mrs. Rajni A. Padival, CFTRI, Mysore-570 013,

Mr. T. N. Bhavani Shankar, Microbiology Discipling,
CFTRI, Mysore-5/0 013,

Mr. M. P. R_ag'an Pillai, Clo HM.M. Limited, Nabha-
147201 (Punjab)

Dr. M K. K. Iyengar, Food Specialities Limited, Moga
Pinab). o P00 !

Mr. . R. Naganagoundar, FoSTIS, CFTRI, Mysore-
570013,

Mr. H. A Haleem, MF & PT Discipling, CFTRI,
Mysore-5/0 013,

Dr. C. N. Kuchroo, Dairy Chemistry Division, National
Dairy Research Institute; Karnal-132 001,

Mr. S. P. S Guleria, Engineer Bungalow, Jawahar Park,
Solan-173 212 (H.P.)

Dr. K. S, Sekhon, Anal)(st, Department of Plant Breed-
ing, Punjab Agricultural University, Ludhiana-141 004,

Mr. Satish Kumar Gupta, Assistant AnaIYst Depart-
ment.of Plant Breeding, Punjab Agricultural University,
Ludhiana-141 004.

Miss H. R. Vijaya,Training Centre, CFTRI, Mysore-
570013,

Smt. Rema Radhakrishnan, Community Canning Centre
51863I(\)/Llﬁl)gadmhordRoad, HosahalliExtension, Bangalore-

Dr. D. Vijaya Rao, Defence Food Research Laboratory,
Jyothinagar, Mysore-5/0 010.

Mr. K.Suryanarayana, Project Manager, A. P. State
Agro Industries Corporation, Intekla Manzil, 10-2-3
ACGuards, Hyderabad-500 004,

Mr. P. K. Sarkar, C/o Indian Standards Institution,
0-8-56/57 (Lst Floor), L. N. Gupta Marg, Hyderabad-
500 001,

Mr. N. K._Bhawsar, Modem Bakeries (1) Ltd., Sector
[1l, HEC Township, Ranchi-834 004,

Dr. G. P. Srivatsava, Physiological Chemist, SE'>e£art-

ment of Crop. Physiology and Biochemistry, C. S. Azad
%Jréiversity J)f A)éricul%lre and Technolf%y, Kanpur-
002.

Dr. N, Mohankumaran, Assistant Professor (Horti-
cultur%) College of Agriculture, Vellayini P.0., Trivan-
drum-695 522

Mr. Tilak Raj Sharma, Shop No. e, Cart Road, Simla-
001 (H.P.J)

. Y. M. Indudhara Swamy, R & PT Discipling, 1/1-00

Mr
CFTRI, Mysore-570 013,

Dr. (Mrs.) N. Jeeji Bai, Centre for Advanced Study in
Botany, University of Madras, Madras-600 005.

Mr. M. S. Madhwa Raj, MF & PT Discipline, CFTRI,
Mysore-570 013,

Mr. S. Mallikarjunaradhya, FVT Discipline, CFTRI,
Mysore-570 013,

Mr.. Bramhdeo Narain, Singh, Indian Grain Storage
|nstitute, PurHab Agricultdral - University - Campus,
Ludhiana-141 004,

Miss Veenapaani Verma, Indian Grain Storage Institute,
ng& Agricuttural - University Campus, ~ Ludhiana-
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ANNOUNCEMENT OF

SUMAN FOOD CONSULTANTS TRAVEL AWARD
1978-79

The Association of Food Sdentists ad Tedyologists (ndia), have insttued
aTrad Anard in the rare of “Suran Food Corsultants™ to Post-gradLate
Degree/Diploma studerts in Food Sdence/Tedyolagy.  The anad
will ke of . 30~ (Three Hudred anly), vwhidh will erede the
Anardee to attard the Arrual General Body Meeting ard the
Tedmicad Seminar/Synmposium of the AFST in tat year.

The selection of the Anard will e lbesed on an EBsay Conpetition
an the falloning topic:

Role of Food Additives in Food Processing and Public Health

The EBssay should nomrally not exoeaed 20 thesissize tyoed pegss. This nay e
fovvarded to the udersigned in QUADRUPLICATE with conplete
bibliography aon or befae 1st Jauaery 190 for onvward

The best EBssay will ke sdected by a Pad of Bqearts costituted for this
pupose by the Bxecutive Conmittee of the Assodation ad the
Anardee infomred by the salection by the first week of
Feoruary 1I9A The Arrual Gereral Bod Meeting
is prgoosed to ke h-ad sore tinre In 192

Y S P. MANJREKAR
Convenor
Suran Food Cosultarts Trasd Anard Conmrittee



ANNOUNCEMENT
OF
Prof. V. Subrahmanyan Industrial Achievement Award for the Year 1978

Nominations for the above award for the year 1978 are indicated.
The guidelines for the award are as follows:

1. Only Indian Nationals engaged in the field of Food Science and
Technology will be considered for the award.

2. The nominee should have contributed to the field of Food Science
and Technology, for the development of Agro-based food and allied
industries or to basic food science and technology with immediate
prospects and/or future potential for industrial application.

3. The Nominee should be proposed by any member of the Association;
the bio-data of the candidate should be given in detail including
the work done by him and for which he is to be considered for the
award.

4. The awardee will be selected (from the names sponsored) by an
Expert Panel constituted by the Executive committee for the
above purpose.

Nominations along with bio-data and contributions, should be sent by
Registered Post so as to reach Dr. J. V. Prabhakar, Honorary Executive
Secretary, Association of Food Scientists and Technologists (India),
Central Food Technological Research Institute, Mysore- 570 013
latest by 31st of January 1979.
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INSTRUCTIONS TO CONTRIBUTORS

Manuscripts of papers should be typewritten in double space on one side of the, gaper only, They
should, be submitted in triplicate. The manuscripts should be complete and in final form, Since no
alterations or additions are allowed at the proof'stage. The paper submitted should not have heen
published or communicated anywhere,

.- Short communicatjons |n the nature of Researih Notes should clearly indicate the scope of the
Investigation and the salient features of the results.

. Names of chemjcal compounds and not their formulae should be used in the text. Superscript and
subscripts should be legibly and carefully placed. Foot notes should be avoided as far as possible.

. Abstract:  The abstract should indicate the scope of the wark and the principal findings of the
paper. It should ngt normally exceed 200 words. 1t should be in such'a form that abstracting
periodicals can readily use it

. Tables: Gr, Bhs as Well as tables, boéh representing the same set of data, éhs%uld b%avoide_d.

Tables and fiqures should e numbered consecutively in Arabic numerals and should have brief

titles. Nil results should be indicated and distinguishied clearly from absence of data.,
. llustrations; Line drawings should be made with Indian ink on white drawing paper E)_referably

art paper. The Ietterm%vshould be.in pencil. ForsaUsfactoer reproduction, graphs and line draw-
u

Ings should be at least twice the printed size. Photographs must be on glossy paper and contrasty;

two copies should be sent.

. Abbreviations of the titles of all scientific periodicals should strictly conform to those cited in the
Worla List of Scientific Periodicals, Butterworths Scientific Publication, London, 1962

. References:  Names of all the authors should be cited completely in each reference. Abbreviations
such as et al., should be avoided.

In the text, the references should be included at the end of the article in serial order.
Citation of references in the list should be in the following manner.
() Research Paper:  Menon, G. and Das, R. P., J. sci. industr. Res., 1958, 18, 56L.

(b) Book: Venkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New
York, 1952, Voi. 11, 966.

(c) References to article ina book; Joshi, S. V.. in the Chemistrg of Synthetic Dyes, by Venkata-
raman, K., Academic Press, inc., New York, 1952 Vol 11, 966,

(d) Proceedings, Conferences and Symposia:  As in ().

(6) Thesis; Sathyanarayan, Y., Phytosaciological Studies on the Calcicolous Plants of Bombay,
1953, Ph.D. thesis, Bombay University.

(/) Unpublished Work: Rao, G., unpublished, Central Food Technological Research Institute,
Mysore, India.
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