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RESEARCH PAPERS

Influence_of Sugar and Flavour on the Acceptability of Instant
CSM: Trials on Young Children from an Urban Orphanage

T. Grewal, T. Gopaldas, P. Hartenberger, |. Ramakrishnan and G. Ramachandran

CARE-India, New Delhi

Manuscript Received: 11 May 1973
As a guide for the selection and development of food supplements suitable for young children, accept-

ability trials were condycted on 40 children, 4to 7

ICSM(instant com, so¥flour, milk) porridge with 3/

relative importance of sugar and

eda]gfso age. In the firsttrial, sub{ectstested Included
Ifferen
flavour in ICSM and optimum levels ofsugar and flavour. Evaluation

flavours, The second trial investigated the

was hased on plate waste, Tanking, and scorlng on a 3-point scale.

Results showed that sweetening increases in
tested, Almond was rated best, ‘althou

sugar levels from 14.85 to 29.70

%h there were no statistically Signi _
the flavours added to sweet ICSM. While palatability improved substantially with the addition o su?ar,
no significant chan%e occurred when flavour aloné was added to the

2er cent, further improved the rating of the product. However,

ake of the porridge by 25, Per cent. Among the flavours
f

cant differences:among any of

bland ICSM. Also, doubling

inCreasing flavour. levels from 0.025 to 0.050 per cent did not resultin‘any Slﬁ.ﬂi icant imProvement.

The nutritional significance of using food supplements, which have a

feeding programmés is discussed.

It is well documented that children find it difficult
to consume, enough of a cereal-based diet to fulfil
their, nutritional” needsL Distribytion  of hl%]
calorie-nigh protein supplementary foods like CS
(64 per cent degermed corn, 24 “per cent defatted
soyflour, 5 per cent dried skimmed milk, 5 per cent
refined soy oil, vitamin mineral premix added) and
Balahar has provided one apforoach to this problem.
However, the effectiveness of such foods also is likel
to be restricted If quantitative intakes of these foods
are Inadequate.

Qrdinarily, CSM does not contain any sweetening
or_f!avourm? additives.  In an attempt to'raise accept-
ahility, UNTCEF suggested a formulation of instant
(precooked) CSM whith has 14.85 per cent sugar and
vanilla flavouring added to it. Vanilla was Used to
make it widely acceptable in many different countries.
No other flavours have been tested in CSM.

Our acce _tab|l|t%/ trials were undertaken to improve
the acceptability of ICSM in a ‘take-home’ distribytion
studY called Project POSHAK.2 An earlier study on
rural communities had shown that adults had specific
taste preferences in ICSM, however, field conditions
pnrfacl!tejg%d any (quantitative estimates of children’s
Intakes.

The objective of the study rePorted here was to
determine” whether any measUrable change in_intakes
of young children wolld result from thé addition of

igh acceptability, in

various flavours to ICSM. In the second part of this

trial, the. effect of sugar and flavour on acceptability

gggerrtnh%gd optimum™ levels of incorporation were
Ined.

Materials and Methods

Part I: Instant CSM in the following formulations
was tested: Bland (no sugar or flavour); sweetened
14.85 per cent sugar) with no flavour; sweetened
14.85 per cent sugar) with each of the following
lavours (0.025 per ¢ent): almond, banana, cardamom;
chocolate, fime, orange’ and vanilla.

Partll: . I(a) Relative effects of sugar versus flavour
on acceP_tab| Ity were determined using the followmg
formulations of ICSM: (i) Bland [CSM; (it) Blan
SM+0.025 per cent flavour; (H) Bland ICSM+
14.85 per cent sugar; (tvl) Bland ICSM+ 14.85 per cent

sugar+0.025 per-cent flavour.

Optimum levels of sugar and flavour were deter-
using_ the foIIowmgg formulations of ICSM:

mmgd
Qg Bland 1CSM+14.85 per cent sugar+0.025 per
nt flavour; (|t2 Bland ICSM+14.85 per cent sugar+
0.050 per cent flavour; (t|tg Bland 1CSM+29.70
per_cent sugar+0.025 per cént flavour; gv) Bland
ICSM+29.70 per cent sugar+0.050 per ce
The above trials (a) and™(b) were repeated on three
days and results were comgared to determine whether
young children are consistent in their preferences.

t flavour.

149



150

Panel: Forty apparently healthy boys and girls,
410 7years old, were selected from the Arya Orphanage
in Delhi.  Of these, 36 loartlmpated in the Tirst tést
(Part 1).. Aweek later, all 40 children were randomly
divided into 2 Olgroups of 20 each for the second test
(Part Il 'a and™ h).

Almond flavour was found to be the most preferred
one in Part I, and hence was used for Part |1 "tests.

Sample Coreparaﬂon and presentation:  One_part of
the dry ICSM was mixed with 2 parts of boiled hot
water * by Welght. Approximately . 100y of each
CSM porridgé was spooned qut into Steel cups
EKatora?. A'set of 3 such cups for Part |arranged in
alanced Incomplete Block e5|gn4 and a set” of 4
cups for Part I arranged in rafidomized Complete
Block Design were given to each child.

. Evaluation: The investigators filled in the following
information:

1 Preference ranking.

2. Hedonic, ratin? (33 point scale; 1—Dislike,
2-Indifferent, 3-Like).

3. Plate-waste.  Leftovers from all children were
combined for each product and measured.

All children were able to answer the investigator’s
questions.either verbally or by pointing to the various
cups to indicate their”prefefences.

Data anal¥5|s: Analysis of variance technigue
was adopted fo test the null h¥pothe3|s that the for-
mulations did not differ significantly in P_reference/
hedonic rating/plate waste, “Duncan’s Multiple Ran%e
Testowas used to test the significance between any
two mean scores for acceptability_ difference analysis
and also for the subject consistency in the 3 replications.

The hedonic rating was also expressed as percentages.

Mean ranks from all the 3 criteria were obtained as
an I()\{_erall assessment of acceptability of different for-
mulations.

Results

Flavour preferences:  Almond was the most pre-
ferred flavour when ranked according to plate waste,
reference rank_mg and the 3-|oomt scale (Table 12
land was_consistently ranked owest bg all 3 criteria,
Sweet ICSM (witholt flavour) was Iess liked than
almond, but was preferred over banana, lime, orange
and vanilla flavours.

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 10, OCTOBER-DECEMBER 1973

Table 1
FLAVOUR PREFERENCE OF CHILDREN FOR ICSM PORRIDGE (MEANS)

Flavours (ﬁ‘% Nkdn g@!?ﬁ%?ﬁ} r’h
12 19 2%

Almond . . : 13
Cardamom 14 10 297 20
Chocolate 21 18 213 43
Sweet (unflavoured) 19 200 291 40
Vanilla 21 200 281 50
Orange 21 18 218 A7
Lime 21 200 29 57
Banana 28 200 266 70
Bland 66* 3000 193* 90

Significantly cifferent Ip<0.05) from others

Table2 RELATIVE INFLUENCE OF SUGAR AND FLAVOUR ON THE
ACCEPTABILITY OF ICSM (MEANS)

Means

Procucts L€ DIgIe Rk o Pl YR
Bland 67 633 362 189 20 40
Favour H0 H0 3B 200 184 30
Sugar 83 171 300 64 17
Sugarfflavour 867 33 140 28 52 13

gahlnﬂuence of adding flavour versus suqar to bland
ICSM: Al sensory parameters and_plate waste
showed that sugar improved acceptability of bland
ICSM' considerably more than flavour (Table 2).

The panel assigned statjstically similar mean scores
to the products durlnq all 3 replications of the test
(Table 3). However, The amount of plate waste and
ranking differed significantly on the 3 days when the
test was repeated.

(bl) Influence of increasing sugar and flavour  levels:
Doubling sugar levels i ICSM ™ from 1485 to
29.70 per cent'impraved the rank, score and intakes of
ICSM (Table 4)." Doubling flavour levels from 0.025
to 0.050 per cent had no consistent effect on any of
the evaluation criteria. _

Analysis of variance for the different days showed
that mean scores, amount of plate waste and ranking
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Table 3. relative significance of sugar versus flavour—MEANS (PANEL CONSISTENCY IN 3 REPLICATIONS)

Sugar Flavour Mean rank Mean score Plate waste (g) Likes (%) Dislike (%)
o % day1 day2 day3 dayl day2 day3 dayl day2 cay3dayl day2 day3daylday?2day3
0 0 379 343 364 186 171 114 167 133 141 40 30 10 8 55 80
0 025 314 357 329 220 1m 17 132 138 94 60 3B 40 0 50 b
14.85 0 111 30 3.0 6.3 36 32 %H & & 0 0
1485 025 136 128 157 30 30 5.6 25 28 % 80 &
Table 4. influence of varying sugar and flavour levels on ACCEPTABILITY OF ICSM
Products y Dlat .
gans
Sugar Flavour Like Dislike (95(:18':5% Mean rank
0 % % % Rank Score
14.85 0.025 81.64 16.67 3.16 2.65 39 3.0
14.85 0.050 80.00 20.00 3.39 2.60 43 4.0
29.7 0.050 93.33 6.67 1.56 287 12 1.0
29.7 0.025 90.00 10.00 158 2.80 18 2.0
Table 5. interaction of sugar and flavour (panel consistency in 3 replications)
Products Mean rank* Mean score Plate waste* (g) Likes % Dislikes %
Sugar IeveI eF\l,%YOS% day 1day 2 day 3 day 1 day2 day3 day1day2day3 daylday2day3 day?day?2 day3
14.85 0.025 288 356 306 270 25 270 01 18 02 8.0 750 850 150 200 150
14.85 0.050 350 256 312 270 260 250 04 23 07 850 800 750 150 200 250
29.70 0.025 112 15 206 290 270 280 08 51 22 950 8.0 900 50 150 100
29.70 0.050 200 15 112 290 290 280 05 57 40 950 9.0 9.0 50 50 100

* Significantly different on days (p<0.05)

remained statistically similar on each of the three

?roup tested could not be concluded, since the associa-
days on which the test was repeated (Table 5).

jon of almonds with h|gh status and its reported

erapeutlc é)ropernes could have influenced the
U choice of the subjects. However results from the
Discussion Eresent studg %ug est that the f Iavour of almonds
Sweetness is ot |mPortant than flavouring in Per se is preféranl€to all others in ICSM
mcreasmgl acceptability of ICSM.~ The addition, of Welghmg the quantﬂg of plate waste showed_ that
sugar at 14.85 per cent level made a substantial im- almond flavourin per cent) plus sugar (14,85
provement whereas even the most preferred flavour per cent) when a ded to ICSM succeeded in Increasin
without sweetness was not acceptable. Intakes _from approximately 20 to 25 ? (Table 4).
If a child were to consumé this amount four times a
Among_all flavours tested, almond was best liked, day the daily consumptlon would e
In' a previous trial as well, which was conducted on a child ~instead per child.  This would
rural population, almond ranked the highest3 Sensory afford a daily nutrm nal advantae of about 79

appreciation of the almond flavour per’se by the adu

V

t calories and " Ig of protein (Table ).
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Table 6. nutritional advantage of adding sugar to icsm

oot iR R e
Intakes (0) & 100 +2
Constituents
Calories 29610 3100 +786
Protein (g) 16.00 1700 +10
Fat (0) 480 510 +03

It is concluded that the addition of a sweetemng
agent can glreatly Increase the acceptability of a blende
food like 1CSM.  When trapslated into nutritional
benefits and greater community response, this would
appear to_bea significant factor to consider in for-
mulating food mixes for feeding programmes.
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Quality of AFD Meat during Storage

T. N. Rawal, J. B. Roy, B. S. Chaudhary, R. N. Sharma and T. R. Sharma
Accelerated Freeze Drying Factory, Department of Defence Production, Tundla, Agra

Manuscript Received: 72Ju|y 7.977; Revised: 7August 1973
Quality characteristics like bacterial counts and organoleptic and re?gdration properties have been

evaluated for several batches of AFD mutton during & storage period o
showed, total counts of less than 400/g. No pathogens and coliforms were detected.

ears. A very large proportion
’ gligh?dgcr_gase in

reconstitution was noticed on storage, but no off flavour or rancidity. Based on the results, it is felt
that the warranted shelf lite of AFD Cooked mutton may be increased to one year.

The Department of Defence Production established
an accelerated freeze drying factory for the production
of precooked freeze dried Mutton o cater to the needs
of armeq_forces Ferso_nnel under certain conditions,
which offer logistic difficulties. In the factory the
number of animals, gsheep/goat) processed per day
has been stepped up from 150 per day to 700 in the
course. of last two years. . The freeze drying method
was adopted hecause. of its well _
over other methods of food preservation. The finished
product IS a ready to serve item with the nearest
approximation to ‘freshness, when reconstituted. It
has excellent storage properties under all climatic
conditions, when packed in moisture proof packages.

A high degree_of hygienic control is required in a
food manufaCturing plant where a number of men,
material, and equipment are involved. Since the
prepared product is pre-cooked and dehydrated and
may be consumed wiith/without any heat treatment
the” assessment_of uahtZ and shelf life_is of utmost
Importance,  The normal shelf life assigned to it Is
nine months.4 To gauge whether the shelf life
expected of AFD cooked mutton can be raised to one
year, 784 samples drawn from regular production
during the year 1969 and 1970 were stored for a two
year period and analysed systemat|call¥_for assessment
of changes brought about by storage at Tield conditions.

Materials and Methods

The mutton used was obtained from carcasses of
sheep and_goat slaughtered in the abattoir of the
factory. The dressed and washed carcasses were
chilled overnight at 5°C and then deboned. The
deboned meat Was cooked in steam at normal pressure,
The cooked meat was pressed into a block, cooled and
sliced 12 to 15 mm thick, The slices were steamed
for a short while to minimise contamination caused

known advantages!3

during slicing and_ were frozen at -30°C in trays.
The, Cooked out |Jumes were not incorporated in the
product. The frozen slices were dried at a pressure
of 0.5 mm and a temperature of not more than 50°C.
The, energ¥ for evaporation was supplied by radiant
heatmé;. _The maximum temperature bem% 110°C.
The rymg time was nine_hours. The @8 %/drated
product’ wi s_Packed In A-2i cans at the rate of 180 g/
can under nitrogen. _

Moisture, protein, faf, ash and peroxide. value
determinations were carried out accordm% to Jacoh.6
Degree of rehydration was measured by the method
adopted by Bedi and LabrooG

For microbjal analysis 1g of the freeze dried materjal
Was homogenised in rmger solution at pH 7 in a sterile
blender. Dilutions werg made and 1ml was inoculated
In each medium. ~ The nutrient media’ employed were
?) nutrient agar; Tl) McConkey agar; {in) manitol salt

ar and pv lactose broth. “Bacterial ‘counts were
obtained after incubation at 37°C for 72 hr.

Results and Discussions

Table 1 Rives the proximate analysis of the, raw,
cooked and AFD mutton. The differgnce in moisture
between the raw and cooked mutton 1S due to the

Table 1. proximate analysis op raw, cooked and afd meat

Constituents Raw  Cooked AFD meat
Moisture% Bl 6164 1-26
Fat% 2035 3057  80-150

Pemgﬁms Nil 80
Protein% 189  29B5 8088
Ash% 100 0811 2030
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inherent properties of muscle meat8 The moistyre
of cooked meat serves as standard (100 per cent) for
expressing the rehydratability of the AFD meat,
The low moisture of the AFD sample is an important
characteristic_of freeze dried products and is res-
ponsible for its stability.  The fat in the raw meat
IS low because most of the trimmable fat is removed
during deboning, On cooking a Ba_rt of it goes out
in cooked out juices which is ot being incorporated
and as such fat In the finished product ranges from
8-15 per cent.  The partial removal of fat faciitates
freeze drying . by avoiding in situ melting durin

radiation “heating® 0 The deleterious effects 0
the removal of fat on flavour of the product is being
investigated. Under the conditions of Processmg
the peroxide value of the fat Is not affected and IS
retained at 8 m.eq/1000 g.  The mineral content in
the finished product is low as a part of it is lost in the
cooked out juices.

Total_ coupts ohtained at the start of the storage
period in all the haches have been grouped into”7
ranges and tabulated in Table 2. The bacterial counts
in Qeneral are low E|ghty seven per cent of the
batChes examined showedl a count of less than 400/g7
In Table 3, the counts are re-grouped into the same
ranges but distributed into four quarters of the year.
No “definite conclusion on density” of microbial counts
due to seasonal variation can
present data.

The microbial status of freeze dried mutton can be
compared to other precooked dehK_drated products or
to precooked frozen products w

e drawn from the

ich do not require
much heat treatment by the consumer. The Com-
monwealth Food Specificationsll for products like
grecooked freeze dried ham, omellette, ham and
eans, beef with rice, minced and sliced beef are as
follows: total counts<20,000, coliformsdQ, yeast ang
moulds<100, and coagulase positive staphyldcocci nil
In one gram of sample. The' standard for “dehydrated

Table 2. initial bacterial load of 784 afd mutton samples

Countsfg No. of batches ~ Percentage
(-100 pill 269
102-200 il 282
201-300 18 189
301-400 18 31
401-500 a7 60
501-1000 | 52
1002-2000 3 17
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Table 3. initial bacterial load of 784 afd mutton samples
DISTRIBUTED IN QUARTER OF THE YEAR

Samples (%) in different quarters
Counts/g I Il I \Y

1969 1970 199 190 199 1970 199

0100 191 173 189 190 145 178 700

101-200 23 327 207 00 %2 82 170 326
00-:30 70 191 270 190 %63 210 65 156
140 150 180 122 160 158 185 40 56
0150 85 73 54 76 26 13 13 36
5011000 128 37 54 67 66 16 12 36
100200 63 19 14 17 M 16 w o

1970
390

foods proposed by HMSQD is total count<1000 at
22°C and<100 at"37°C. Since there was no Increase
In bacterial counts in AFD sample prepared_du_rm%
the summer months, the, above standard specification
even though of countries with temperate and cold
climates may be suitable for adoption in tropical coun-
tries also. " The total bacterial counts obtained b
Haberman22for freeze dried meat cubes with fat cont-
ent of 35 per cent were 5X10Bg.  The O'o,ro osal for
bacterial counts for dried foods,3and for dried soups¥
is also of the same order; viz, 5X 105 The counts
obtained in the recent study are much below these limits
and are also less than what Is specified for precooked
frozen foods. 5B These testifiy fo the overall hygienic
standards maintained in the processing area.

The samples drawn from time to time and analysed
for rqaud(_;mg changes during storage are presented. in
Table 4. "No Iperomde oXygen Was detectable initi-
ally.  After storage of 11 to 27 months isolated cases
of‘measurable peroxide oxygen have been noted.

Initial rehydratability varied from_100to 79 per cent.
The variation after storage 15 87-78 per cent. No
definite pattern is apparent. These observations
show. that mare stringent. regulation of operatin
condjtion of the freez& drier Should be attempted:
Total counts. have decreased qn storage. This
is in conformity with the observation of Haberman.22

Moisture grotem and fathave shown no appreciable
changes.  Few samples analysed for aming nitrogen
did riot also show any change.  No change in organo-
leptic characteristics” like, Colour, appearance flavour
and odour were observed.  The stability is due to low
moisture and fat contents and packing dnder nitrogen
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During the conversion of open pan evaporated milk (khoa) to burfi there was a two fold increase in the total
carbonyls. Analysis of the carbonyls indicated no quantitative change in the monocarbonyls of khoa
and burfi. The major classes ofcarbonyl compounds identified in khoa and burfi were methyl ketones and
saturated aldehydes. There was no quantitative difference between khoa and burfi in the methyl ketones
but there was qualitative difference, khoa being rich in a lower carbon chain length methyl ketones while
burfi was rich in higher methyl ketones. Similar difference was also noticed in the saturated aldehydes.
During storage of burfi there was quantitative decrease in methyl ketones and increase in the saturated
aldehydes. The methyl ketones appear to be associated with the pleasant flavour of fresh burfi and the
saturated aldehydes with the off flavours which develop during storage.

Burfi is one of the popular Indian_ swestmeats
based on milk. . There are many varieties of burfis
made from various nutmeats and flavourings but
their base, which also contributes to texture, taste and
aroma, js milk,  The simplest of burfis contains only
milk solids and_ sugar and"its preparation consists, in
evaporating milk in an open gan to obtain a thick
Pas mass known as khoa an subseqentl¥ cookrnd
he khoa with an ade uated antity of sugar for a brie
gerrod During these two repeated heat freatments the
urf ac%urres ItS characteristic aroma and taste,  How-
ever, these sensory attributes deteriorate in a few days
and " distinct stale and” waxy flavours develop on
longer storage.

The principal class of compounds responsible for
the desirable or undesirable flavour in milk and milk
roducts 1S known to be carbonyl compoundsl2
tudies on heat treated milk products like conventign-
all sterrIrsed concentrated |Ik have revealed methyl
ke 0nes an gaturateda ehydes as the dominant class
of compaunds contributing to the aroma of the pro-
ducts. " The off flavour aSsociated with such heated
milk products has been ascribed to the formation of
saturated aIdehydes and methyl ketones?2 - Informa-
tron regar |nﬂ<t e compounds, associated with the
flavour of amitk product like burfi which has undergone
extensive heat treatment with_complete exoosure {0
atmosphere is not available. ~Since such Informatign
would be useful in understanding the flavour profile
of burfi argma, the carponyls formed during the pre-
paration of burfi and the Subsequent changes during
storage were examined.

Materials and Methods

Khoa was prepared usrn? buffalo milk by the tradi-
tional method. ~ Milk (2 litres) was taken in a shallow
round bottom iron pan (stainless steel pan was used b
us) and boiled over a slow fire (bunsen burners were
used. instead of the usual coal hearth) and was stirred
continuously with a circular motion by the flattened
end of an iron strrrer called khunti. - During the opera-
tion all parts o the pan wrth which the milk comes in
contact were Ir? scraped.  The milk thickened
progressively and at a certarn stage the thickened
mass showed an abrupt change in colour. ~Vigorous
strrrrng and desiccation was continued till the vrscous
pro uct reacheda as g/consrstenc and began to dry
khoa was raywenr showed signs of

Ieavrng the sides of the pan. At this stage the pan
was, removed from the fire and the product was well
worked with the flattened end of ‘the scraper b
aIternater spreadrng into_thin Iayers and collecting
|t repeate guntr the product retarne its own shape.
mass fiad then th consrstencyo butter but after

coo qu It became more solid like hard dou?h This
S cus omari (}/ S aped mto large crrcular pas or halls
welghin

% he time taken ort e rﬁreoara
trono oawasa outl However the time taken
eapen ds on th esrzeo the pan th e heat source and it

well_extend to 3-4 hr depen mgfontequantrt
of mrk The yield of khoafrom21 milk was 340 g.
The composition of khoa Is given in Table 1

Burfi:  Khoa (200 gg was grated and mixed with
% sugar. ~ The_powCery mix was taken in a steam
jacketted kettle.  The powdery mix was briskly worked

1%
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Table 1 proximate composition of khoa AND burfi

COHS&WFP&I%%OO g Khoa Burfi
Moisture (fresh weight basis) 265 ]?t%
Fat KAl 2
Protein (Nx6.38) 054 .
Total sugars 2857 59.63
Sucrose | 40.3%
L actose 2857 1927
Free fatty acids, g oleic acic/kg fat kY RV

* Mdrsture

ntent of burfi stored for 15 days at ambient
tempera ure ?y

umid

up with a stainless steel ladle. Ina few minutes it
became a pasty mass and the steam was then shut off.
The P]Iastrc mass was worked up for a further minute
and t en oure on awooden table and rolled with a
Wwoodlen ro rngI pin to about 1 cm thick slab. It was
alowed to co and then cut with a knife fo 5-6 cm
sé%uare locks, The composrtron of the burfi prepareq

above is given in Table 1A portion of the burf
Was taken drrectly and the other Wes stored at ambient
conditions of teémperature 825 -30°C) and “humidity
(50-70 per cent R.H.) for 15 days for carbonly analysis.

Carbonylfree solvents: Hexane (BDH) was rendered
carhonyl free as follows: 3 litres of hexane were refluxed
with 20 ml concentrated sulphuric acid for 4 hr.

e hexane was decanted and washed twice with

00 ml_distilled water and then distilled over sodium

hydroxrde pellets.

Chloroform gAnaIar BDHQ and benzene éBDH)
were made carbonyl free by distilling over 2,4-dinitro
phenylhydrazine.

Extraction of carbonyls: A mixture of 100 g khoa
an d Hyflo Supér-cel (previously washe with
carponyl free”hexane) was Packed In a?ass column
andwaselutedwrtha out3 tofcarbon free hexane
The effluent from the column was allowed to dri
directly on to a 2, 4-dinitrophenylhydrazine %DNP g
impregnated bed of Hyflo Supér-cel (instead of th
celite bed descrrbed by Schwartz and Parks3 to convert
the carbonyls to DNP-hydrazones, The absorbance of
ffluentw s read at 340 nm in a Beckman DU Spec-
troP otometer and the total concentration of carbonyl

%a&hves In the extract was calculated using E=
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IsoIatron class separatron and identification of car-
ponyls:  The .monocarbonyl DNP-hydrazones were
freed from Irprds and ketog gcerrdes usrng essentraIIy
the procedure escrrbed by Schwartz et a1 £ except
that Hyflo Super-cel and magnesrum oxide (. Merc
were Used in place of Celite"545 and Seasorh and th
sequence of solvents used for final elytion in class
separation was 100 ml each_of 1, 5 and 10 per cent
methanol .in chloroform, The class authenticit
each fraction was established on the basis of the fol ow
rn? absorption maxima in-chloroform gnm) methyl
ketones, 365; saturated aldehydes, 355; 2-enals,
373; and 2, 4-dienais, 390,

For the separation of rndrvrdual methyl Ketones
within the cIas the metho of Badrn s and Wassink6
usrng Kiese %uhrGthrn ayer loatesr pregnated with
carbowax-400 and methyl cyclohexane as Solvent was
followed. The resolutron of the rsolated saturate
aldehydes_was not as good as that of the me d/
ketones (Fig. 1) perhaps due to some interfering
compounds “described by Schwartz, et al4 Hence,
the saturated aldehydes iere separated on the aceto-
nitrile-hexane-celité column of Corbin, et all

The carbonyls from fresh and stored burfi were
similarly extracted and identified.

Regeneration of carbonyls:  For the reqeneratron of
the carbonyls the technique used. by Ralls8 for gas-
liquid chr matographz was modifiéd as follows.

The carbonyl DNP-hydrazone solutjon in chloroform
or hexang was taken in @ test tube and the solvent was
driven off using a et of nitrogen. A pinch of alpha-
ketoglutaric acid was added “and the' test tube was
heatéd on an oil bath g 50°C) till aIpha ketoglutarrc
acid melted. The test fube was swrre If necessary
toeffectho ermrxrng ofthe carh OHY DNP- h}/ razone
with al etog utaric acid. - The Tube was tak en out
of the Gl bath, cooled, 2-3 ml ofwater was added and
heated to hoiling over a bunsn flame.  The vapours
ensuing from the'tube were sniffed to record the odour
of the regenerated carbonyls.

The proximate composition of khoa and burfi was
determined according to standard AOAC methods9

Results and Discussion

Carbonyl distribution: The amounts and the pattern
of carbonyls in khoa and fresh and stored burfi are
presented’in Table 2. The data reveal that there is a
marked increase in_the total carbonyls gcolumn A
during conversion of khoa to burfi. - This S significan
for the reason that though during the preparation of
knoa milk is hoiled for qver an holr the total uantrtK
of carbonyls formed is far less than that of burfi whic



Table 2. amounts ¢ moles per ki

Product froE&mﬁH
A

Gt o Caronys
d?%ﬁi}g ﬁ%ﬁ? iy TORPR ML ] 2Evels 2 4Diencls
g Wk g C

1106 463 86(2:8
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logram fat) and pattern of carbonyl compounds isolated from
khoa and fresh and stored hurfi

Monocartonyl class

Khoa 159 478 26 144 119 nil
Burfi (fresh) 33 165 238 [ 524 22 % 10 2
Burfi (Stored) 2471 1409 1062 %9 0 R/ kYl 3 nil

ets an additional_heat treatment. of only 56 min.
here was no visible caramelization, during conver-
sion of khoa to burfi and hence it is difficult tg attribute
the increase in total carbonyls to caramelization. of
sugars. It also.cannot be attributed solely to oxidation
of milk lipids since they have aI[ead¥ undergone heat
treatment of over an hour prior 10 reparanon of
burfi, and therefore, further heat treatment of the fat
for 56 min may not effect smfmﬁcant change in the
total _carbonyls.” 1t ‘is quite Tikely that the"Maillard
reaction betvieen lactose and Protems and amino acids
of milk, which was slow due to high moisture content
during preparation of khoa is accelerated by the low
water activity (more than lowering of moisture content
for 1t has been seen that lowering moisture level of
khoa alone does not bring abouf”the  characteristic
flavour of burf% caused by addition of sugar during
Preparatlon of ‘ourfi, thus Tesylting, in an mgrease in
otal carbonyls. - However, 1t is difficult to single out
any one mechanism responsible for the increase in total
carbonyls and may be that all the above reactions are
simultaneously operative,

. Itissignificant that though there is marked difference
in the quantity of fotal carbonyls between khoa and
fresh and stored burfi, the quantity of carbonyls recover-
ed from the defatting column(B) is approximately
the same in_all of them. There were Several blug,
violet and pink bands on the defattmg column which
could not_be eluted with nitromethane-chloroform
solvent, These bands af arently are the same a
those described by Schwartz, et al.f representing all
the dicar oné/l -hydrazones. It appears as thaugh
column A- I%that during conversion of khoa $o buri
he major amount of the carbonsfls formed (or lost
during toragF ofburfi) are carbonyls other than’ mono-
carhoflyls. “The carbonyl derivatives eluted from the
defatti % column were further fractionated into keto-
E;(cends and monocarbongls com nsmg methyl
gtones, saturated aldehydes, 2-enals and 2, 4-dienals.
Like the amount of carbonyls recovered from the
defatting column, the amount of ketoglycerides (B-C)

and the total monocarbonyls (C& are aPprommateI the
same in the three samplés of khoa, fresh and sfored
burfi, pointing as if there js no chan(fle in these
carbonyls during conversion of khoa to burfi and during
stora%e of burfi, However, it is interesting to note
that ‘though monocarbonyls are —quantitatively the

same In the three samples, qualitatively they are differ-
ent as is shown hy the class separation (Table 2).

During conversion of khoa to burfi there does not
apPear t0 he quanntat;ve change in the methyl
ketones while shight reduction in the saturated alde-
hkdes and 2-enals is noticed. The stnkmﬁ feature is
the sharp decrease in the quantity of met O[yl ketones
and similar increase in saturated aldehydes during
storage of burfi. . The build up of saturatéd aldehydes
durmg| storage s as expected,1but disappearance of
methyl ketories |5 contrary to the published Jiterature
and they have been shown to accumulate in stored
dairy products.2 Reduction of methyl ketones to
secondary alcohols is known to take “place in blue
cheese, Ibut this is as a result of microbial activity.
During storage of burfi no fungus growth was observed
and_hénce disappearance of methyl ketones cannot be
aftributed to microbial activity. It is likely that the
simple mechanism of oxidafion of ketones to @
ketohydmﬁeromdes which then decompose to aIdehnydes
and acigstL as shown below is operative in_lowering of
methyl ketones during storage of burfi.  The incréase
In saturated aldehydes in stored burfi also ma¥ be at
the exgense of methyl ketones according to the follow-
Ing reaction,

RI—C—CHa—R2—sR—C—CH-Ra—>
Y b

->RX-?—OH+ R2-C< i

0
. Carbonyl identity; The pattern of methyl ketones
isolated from khoa, fresh and stored burfl, IS shown In
Fig. L At least 8'spots could be noticed on the chro-
mato plate. Though no spot was identified, the first
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%Ez%g;&n burf ar‘S]zsgtorgi ur reépectve ,

rgk tones from khoa burn stored burfi
reSpectively.

Cnot from the base was similar in its mobility to acetong.
mparison of the chromatoplate with others in
the ubllshed literature suggests that the meth

ketones In burfi range upto “CD chain length, THe
important point, however, is the uahtatlve difference
in the methyl ketones between khoa and fresh burfi
the former havmp only ope ense spot reEresentmg a
lower methyl kefone While the latter_has a uniform
distribution” of the methyl ketones. There does not
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?#gear to be mych difference between the pattern of
thyl ketones from fresh and stored burfi.

The saturated aIdeh}ldes could not be separated as
distinctly as the methyl ketones and hence were taken
op the acetomtrde hexane partltlon column. and, the
elution peaks are given in Fig. 2. An unidentified
Eeak (No. 1) was observed in aI the three samples of
hoa, fresh and stored burfi. The aldehyces patterns
show that the higher aldehydes Cand C1 (peaks 2 &3
Increase during” preparation of burfi while exactly thé
reverse trend is noticed for the lower aldehydes:

Odour evaluation: The odour_ description of the
regenerated carbonyls, given in Table 3, reveals the

Table 3. ODOUR DESCRIPTION OF THE REGENERATED CARBONYLS ISOLATED FROM khoa AND FRESH AND STORED hurfi

Carbonyl Khoa
Methyl ketones FrPrietXh rgg\stg/ sweet smell eucalyptus oil,
Saturated aldehydes ~ Burnt rubber, boiled rubber, terpentine like Boiled rubber
Enals O|I aI S%I >%d|r7fed oil, characteristic
Di-enals
Ketoglycerides Bulriﬂte machine oil like, coal tar like, paint

Total monocarbonyls ~ Not characteristic

Burfi (fresh)
Estery, fruity, pleasant sweet smell

Burfi (stored)
Fruity

Painty, corky

Cardboardy, tallowy, corky Cardboardy, tallowy

Fruity
BUI% machine oil like, burnt paint Burnt machine oil like

Not characteristic Not characteristic
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larly

three

|mPortance, of methyl ketones in burfi aroma. ~ Simi-
the dienals carinot be discounted though present
only in traces, since they are known to impalt charact-
eristic aroma at dpepb cgncentrations.  The Increase. in
saturated aldehydes a

probably
products. The regeneration of the total mono-
carbonyls did not give the full aroma in either of the
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KIHSE”&, J E, cherny Ind., 199, 1 %.
SChwamBB)G P. and
3

nd enals during storage of burfi is
the cause of off flavour™as in”other milk

Bad'[%z I-1|'7 TBQM

amples tholigh they were reminiscent of the A e
Product. s sugggests ok he carbon)(ls retained on Oor?]'Q;OE, ‘}9680@% D. P. and Keeney, M, 2. chro-
0 play in the Ralls, J. W, anal. chem., 1960, 32, 332

he defatting column also have a role
flavour of bl
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The possibility of using starchy tubers (potato, sweet potato and tapioca) as raw materialsin glutamic acid
fermentation by Micrococcus glutamicus IS shown. Preliminary work was done in the case of potato which,
after enzyme Hydrolysis and removal of excess hiotin enabled accumulation of extracellular glutamic
acid, Asimplé technique to remove excess biotin by adsorption on activated charcoal is described for
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H‘rb%?ition of

the firsttime, which was necessitated because ofthe ineffectiveness of the additions of penicillin, isobutyl,
|sopropP/I|aIcohoIs and sodium oleate in this system. Ina medium containing potato hydrolysate (5 per
a

cent to
K2HPOQ,, 0.2 per cent KH2P04 a yield of 10.75 mg
agitated culture

Since its isolation as the key flavour component of

ea tangle by lkeda in 19091 monosodium glutamate
EMSG) asaych%eveg cons%dere}b%worldqwm Or% Srqtld

%as a flavour potentiator for meat products.

0 miflion pounds of MSG are annua_IIY produced, the

PthUOSf va h 15 by fermentation, mainly in Japan and
e USA.

In view of the potential use of MSG in this country
as a food additive and the lack of technical know-how,
the present studies were carried out to explore the
possibility of evolving amicrobial process for glutamate
production emﬁ)lo¥|ng starchy tubers as “the raw
material. Nearly 7.5 million tonnes of potato, sweet
potato and tapigca (together) are produced. in India
annually, a considerabl quantity of which is utilised

soluble solids), 0.3 per cent urea, 0.2 per cent peptone, 0.2 per cent'meat extract, 0.2
er m| of glutamic acid was obtained after

(vol. 200 ml) at room temperature (28-30°C).

ger cent
2 hr in

b% the starch industryZs. Preliminary studies have
sfiown that media prepared out of these tubers were
able to support luxuriant growth of the glutamate
excreting Micrococcus glutamitus, and that considerable
amount“of glutamate™accumulated when the biotin
content of the medium was adjusted to_ the optimum
Ieedveclhb rCrggrlmval of the excess by adsorption on‘activat-

Materials and Methods

Organism: Micrococeus glutamicus ATCC 13032
culhu e Was amtam?d on Nutrient agar slants at 4°C
witn fortnightly transfers.

Preparation of the fermentation medium: Separate
media were prepared from potato, sweet potato and
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tapioca, In order to render the tubers suitable for
microbial growth. the suitability of both the acid and
enzyme hydrolysis method was tested.

Enzyme hydrolysis: The tubers were washed and
cooked to gelatinise starch. by steaming for 25-30
min, peeled”and mashed usrn? a meat homo?enrser
To the mash, half the weight of distilled water was
added, and ' fungal-amyloglucosidase enzyme pre-
garatron was addgd. The mixture was inCubated at
5°C for 24 hr.  The hydrolysed material was pressed
out in a cheese cloth.

Acid hydrolysis: - The pH of the mashed tuber was
adjusted to a value of 2.0 with hydrochloric acid and
this material was autoclaved at” 15 psi for 30" min.
The hydrolysate was pressed out as before,

Fermentation: Prior to fermentation, the Xdrollysed
tuber was diluted to contain 5 Der cent total
solids E)H adéusted to 7.2 with drlute NaOH solution
and autoclaved at 10 psi for 15 min.  To 50 ml of the
dilyted hydrolysate taken in a 250 ml capagity conical

flask one ml of inoculum containing appr xrmately 108

cells per ml of an overnight culturg Was added, Incuba-
tion was done at 30°C ina rotary flask shaker for 72 hr,
after whrch the cells were removed by centrifugation
utamrc acid in the culture_ flui was estimated
Q/paperc hromato r%nh according to th e method of
r1S namurth and_ Swaminathan4and by microbio-
logical assay employrng Leuconostoc mesenteroigesh,

Cell_growth was measured turbidimetrically_in a
Klett-Summerson photoelectric. colorimeter sing a
filter No. 66 after suitable dilutions and expresse &
klett units. pH measurements were mae in Elico
model pH-meter. . Biotin was estimated s)é micro-
biological assay usrn? Lactobacillus arabinosu

Total soluble solids was determined in a 0-50

per cent range su%ar refractometer, and the reducing 4

sugars by thé methiod of Shaffer and Hartmang

Results

Hydrolysis of tuber starch:  The enyme hydrolysis of
tuber was preferred because, the Product Obtained in
this, case was less brownish in colour and the growth
of the organism In It was Detter than that in the acig
hydrolyséd sample. = A-amyloglucosidase. was tested
at various levels and it was fourid that addition of 3ml
of enzyme preparatron contarnrn 200 units of enzyme
Ber mgg go mashed tuber was adequate to

ring dbout hydrolysis of starch in the tuber in 24 hr.
The presence of starch was tested with iodine solution,

Despite considerable cell growth in hoth the enzyme
and acid hydrolysed tubers, extracellular glutamate
could not be defected.
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Remqual ofexcess biotin: B}/ microbiological assay it
was fofind that the tubers contain considerable amount
ofbiotin which in the final fermentation medium would
he so much in excess as to |nh| bit, %utamate excre-
tion by the organrsm On fresh wer t basis, potato,
sweet“potato and tapioca were found, to contain res-
ectively 0.015, 0.021 and 0.032 pg brotrn/ of tuber
he bigtin content of several samiples of Iy

tuber after dilution to contain 5 per cent total sof

solids was found to be in the raan;e of4-10pg. Ith a
been shown earlier by Tauro et al7, that in glucose
containing synthetic medium 1.0 pg of biotin ‘oer litre
of fermenta on broth was optimim for glutamate
excretion b ﬁgutamrcus In order to counteract
the mhrbrtor e ect of excess biotin on_glutamate
productron enrcr |n at levels of 20 to 200 “units/ml,
Isohutyl, |so roP alco osathto 1.25 per cent or
sod |umoeaea 0to 100 mg/ml were added to the
tubgr . hydro Ysate prior to fermentation.  Except
varratrons in the amount of cell growth observed no
% euteacrrreate production during fermentation could be

In attempts to remove excess biotin from the tuber
hydrolysate, its freatment with activated charcoal was
found to be quite effective. Conditions for remoyal
of excess biotin from potato hydrolysate in relation
to maximum yield of glutamate In fermentation was
standardised as foIIows Actrvated charcoal was added
at 1.0 per cent level to rute Potato yroysate
(5, Rer cent total soluble solids) at pH 4.0, adjsted
with HCL. ~ The mixtyre was shaken in a rotary shaker
at room temperature for 30 min after which Charcoal
was removed by filtration.

In order to test the effect of charcoal treatment on

lutamate production and compare it with other
conditions gfthe presencehofe riess biotin, fermentatron
Was carried out usrnq ollowing media: (i) Un-
treated potato hydrolysate, (it) potato hydrolysate
treated with charcoal, 5 1t) charcoal treated hydrolysate
wrth added biotin at 30 pg and (iv) charcaal tréated
?/ro ysate to which was addd ammonra ethanol
ell

ate of the used charcoal at one ml ger 0 ml of te
medium, After the ermentatron cell ehsrt
extra-cellular glutamate were determined. T e data
are given in Table 1 It was seen that on?/ In the
case” of charcoal treated hydrolysate was there an
accumulation of extraceIIuIar glutamate In the cases
of the other 3 media viz,, the untreated Ir/drol ysate
and the treated samples of hydrolysate contar elther
the added biotin or the eluate” from used charcoal,

glutamate production could not be seen although the
cell growth in these media was nearly 8 times more
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than that in the charcoal treated hydrolysate. In

the charcoal treated tuber hydrolysate the amount of

biotin was in the range of 0.5 to 1.0 My

_The Influence of nitrogen source on glutamate Kmld:
Five nltrogenous substances.as indicated in Table 2
were tested for their suitability to promote glutamate
Productl,on in the potato N drolysate medium diluted
0 contain 5 per cent total Solubfe solids.  The nitro-
genous compounds were added in quantities which
?ave almost the same amount of mtro%en In each case,
t was seen that urea added at a conCentration of (.3
per cent has served as the best nitrogen source with a
leld_of 6.2 m?/ml glutamate.  Thé nitrates had no
eneficial effect

The influence of concentration ofpotato hydrolysate
and urea on glutamate yield:  The potato hydrolysate
was diluted t contain four levels of total soluble solids,
viz, 5.0, 75, 10.0 and 15.0 per cent and urea was
added In__concentrations Eroportlonal to. the total
soluble solids inthe hydrolysate as indicated in Table 3,
After the fermentation, the culture fluids were analysed
for extracellular glutamate_and reducing su?ar. It
could he seen from data in Table 3 that 4 thouqh
Botato hydrolysate of 7.5 per cent soluble solids with
A5 per Cent Urea gave amaximum yield of 7.5 mg/ml
glutamate, maximum efficiency of conversion of
utilised sugar to glutamate was observed only with
5 per cent soluble sdlids and 0.3 per cent urea.

. The influence ofvarious growth substances onglutamate
yield:  To the basal fermientation medium containin
potato hydrolysate with 5 8er cent total soluble solids
and 0.3 per cent urea peptone, meat extract and, yeast
extract were added at various levels as indicated
in Table 4, and fermentation carried out. It was
seen that addition of 0.2 per cent peptone and 0.2
per cent meat exract together to the medium gave
rise to the maximum production of 105 mg/ml
glutamate.  Presence of yeast extract in the medium
was found. to be, inhibitdry to qlutamate production,
the inhibition being proportional to the concentration
of yeast extract.

Time course of fermentation: Fermentation was
carried out bY using 200 ml of the medium taken In
1 litre, conical flaskS. The medium used was of the
following composition:

0
Peptone% 0
Meat extract% 0
kh2po 0
Kat P04 0

The phosEhate salts, were added for the purpose of
buffering, Fermentation was carried out at 30°C in
rotary Shaker. At periodic Intervals extracellular
glutamate, cell density, and pH of the fermentation
roth were determined.  The results are depicted in
Fig. 1 It could be seen that after an initial rise
during the 3rd and 6th hr of fermentation the pH
value “dropped to 5.3 at the 24th hr. Extracellular
?Iu_tamate was getectable only after 12 hr of fermen-
ation arid attained a steady state by the 48th hr.

Table 1. effect of removal of excess biotin on cell

GROWTH AND GLUTAMATE YIELD
Fermentation medium

(K%@S%ﬁhs) Eé?g%%%#ar
Potato hydrolysate 1%

0
Charcoal treated potato hydrolysate 5 17
, + 30Myl biotin 22 0

» T 1micharcoal eluate 197 0

Table 2. effect of different nitrogen sources on
GLUTAMATE YIELD

N-Source A 'mso ud]]rtgg E@Ju% ml I’ar
Control 15
(NH42504 220 0.66 52
nhci 2617 053 56
kno3 1386 108 15
NaN03 1647 08 14
Urea 4.1 030 6.2

* Values are average of triplicates

Table 3. effect of concentration of potato hydrolysate
AND UREA ON GLUTAMATE YIELD

TSS.of potato ragellar RESALA
e i res@%g
50 00 63 08
75 05 75 18
100 00 50 2

150 090 50 46

* \@ges _?t&a?@(r)?ggl ng E[)"IJ éicates
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Table 4. effect of growth factors on glutamate yield

Growth factors (g %9 E§] @W@,

Meat extract  Yeast extract

n

Peptone

:

* Values are average of triplicates

6900

4G9+

2004

Klett units

ol

72

48
hours

24

Fig. 1 Effect of fermentation rr thr‘ rowth of
j ermenta
extrace a glutamrc aold

MICFO 0cC Iutamrcus
Ion rothegsgcrosses
Open circles)

After 72 hr the ?Iutamate ield was 10.7 mg/ml.
The cell growth after an inifial lag of 3 hr showed
a steady increase in rate and appeared to attain a
steady state by the 48th hr.

Discussion

The regulatory role of biotin on glutamate excretion
by micrdorganisms producing this amino acid is
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fairly well known.89 Increased production is brought
about by sub-optimal levels of biotin in the medium.
In commercial practice, it is imperative that a readily
availahle and jnexpensive natural substrate is em-
ployed as carbohydrate source, and usually these
coritain excess hiotin,  Several workers have shown
that the rnhrbrto oy effect of excess hiotin can be over-
come b tea tion of PenrcrIIrn]OaIrphatrc C3Ch
alcoh os sodium oleatel2 etc.,  which enhanced
ermeabr rt ot Iutamate In moIasses for example,
hio eta sowe that the effect of excess. biotin
can be counteracted by the addition of penicillin or
fatty acid derivative leading to glutamate. excretron
Brevibacterium flavum.  Likewise i Microbacteriu
flavum and Micrococeus glutamicus ATCC 130584
systems the penicillin addition was, helpful, . The
rason for the ineffectiveness of penicillin addition in
the present case was probably due to the resistance of
Iutamrcus ATCC 13032 to the antibiotic grevealed
followup stud t/ )5 The benefrcral role of the
addrtrons of rsobut and rso propyl alcohols in_gluta-
mate roduction . by. Brevih acterrum saccharoiyticum
No. 7636 in a biotin rrch mediym was demonstrated b
Kono et al.1L Addition of sodium oleate was etfectrve
In the case of Microbacterium ammonraﬁhrlum 1 Since
none ot these additions. were useful in the present case
removal of excess biotin b%/ treatment wrth actrvated
charcoal was attempted and found to be effective.
Charcoal can adsorb many other substances, besides
biotin, such as other vitamins, nucleotides, pigments
etc.. bug here it could be shown that it was the removal
of biotin which was responsible_for bringingabout
glutamate accumulation FTabIe 1)

The results have indicated the ossrbrlr n¥ of utilising
starchy tubersasaraw materra orguta te ermen
tations, an can ro ab by Provr e a model for any
system’ which em loys Biotin-rich growth substrate
and a penicillin resrs ant utamate excretrng micro-
organism.  The lar escale rials with aids for aeratron
agitation and chtro Ftetrme course stu(}/ has
sug ested a ossrble controllin roeoprLwou help

nthe assessment of the eco omic feasibility of the
process
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Biochemical Characteristics of Different Varieties of Punjab
Wheat (Triticum aestivum)

G. S. Bedi* S. S. Sandhu and N. Nath
Department of Biochemistry, Punjab University, Chandigarh

Manuscript Received: M ay 1973
The investigation reports variations in biochemical constituents of seven varieties of Punjab wheat,

which include two indligenous varieties F-ﬁfﬂl, §H30|6) an(ti f|vet Mexmatn i%ybrld
as the lowest protein content; c-281

$-308 and k-227) variefies. C-306- variety

(S-307, S-331, Lermarajo,
and k-227 have lower

starch, total lipid and phospholipid conténts; whereas crude fibre was lowest in s-331 and highest in
c-281. Protein content was similar in all the varieties except c-306. Choline containing phospholipids
form a good proportion of the total phospholipids in all the ‘samples; s-308, c-306 and k-227 have a re-
latively nigher proportion of these phospholipids. - Phosphatidyl ethanolamine was also present in good

amounts in all samples except s-308 which

had negligible dmounts, Differences were noted in” the

contents of other phospholipids. Starch from indigenous varieties had lower proportion of amylose

than those of the

exican hybrid varieties and theré were differences in the amylose content of starch

of various Mexican_hybrid varieties. The number of glucose residues per non-reducing end group of
amylopectin was higher in starch from indigenous variety c-306 whereas this number was lower and

similar in other siX varieties.

. The role of different flour constituents in determin-
mg the wheat flour quality has been the subject of
many Investigations. “Wheat gluten maumgue Way
influences the viscoelastic, Theological and bread
bakmg properties of wheat3 Différences in starch
component to some extent determine the rheological
and gas holdln%propertles of l%readS% Characteristics
of Wheat starc

amylose and amylopectin fractions also determines
thelr preferential Use in certain foods and other jndus-
tries and the amylopectin fraction_has been implicated
In changes associated with staling phenomenon in
food stuffs5  Further it has been”reported that the
starch from the durum varieties of wheat have h|gh_er
amylose content compared to starch from other varie-
tieS/and sych differences inamylose content may accqunt
for the differences in the qudlity of wheat. “Amylose
content of rice starch has been reported to be refated
to the characteristics of rice grains and their cooking

as well as the relative prodportlon of

quality89 There are several reports on the Ii,oids
of wheatl02 and the role of lipids in baking techno

is well recognised. High quality hard red winfer
wheat has been reported’to contain substantially more
free lipids and higher ratio of free to total lipids than
the Poor bread making wheatB3and visual drfferences
op the c_hr_omatoggram were seen.in the individual

phospholipid components from different varieties of
wheat, Further, quality and quantity and classes of
lipic,_in wheat flour may also deterntine, the s,torage
quality of wheat and Its products.  The investigation
reported herein gives the, differences in the compasition
of seven different varieties of Pu%ab wheat as well as
the individual phospholipid components of | their
lipids, and also"the _difference in” characteristics of
starches separated from these varieties of wheat.
Such studies may be helpful in_correlating the quality
and other characteristics of various variefies of whedt
with the variation in biochemical parameters.

* Present address Deptt. Chemistry, I.1.T. Hauz Khas, New Delhi-29.
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Materials and Methods

The investigation rncIudes seven different varieties
of freshly harvested Punjab wheat received through
the courtesy of the Farm Superintendent, Agrrcultural
University, Hissar.  The growth and other characteris
tics, of thése varieties of Wheat are_described earlier4
and are mentioned in Table 1. The wheat samples
were ground to pass through a 40-mesh seive and
re arlelosrlesntatrve samples weré then weighed out for

Protern content of the %round Wheat samples Was
estimated by the K methad. arc Was
estimated by the proce ure of Hassid and Naufeldk
Method recommended bg AOQACTH was followed for
the estimation of crude fibre. The total lipid present
In dried wheat flour samples were extracted by using
a mixture of chloroform and methanol (2:1)as the
solvent, washed, and the extract mace up'to a known
volume. - The extract was used for the determination
of the total lipids, for the estimation of phospholrords
and for the thinlayer chromatograp%/ gos holipids
by the method of"Stahl’8  Quantitative analysis 0 the
indjvidyal hospholr I components identified was b
estimating t el osp orus content by Merrinettis’
modification9 of Bartlett’s method2)

The iodine binding capacities of purified starches
obtained from variou$ wheat samples were determined
by the iodine- oten lometric trtratron method of Bates
et al. Ztas mo Lans yeta The details of
the methods, and etermrna ion of am%/ 0se content
have been described earlierR  The num er of g ucose
residues per non-reducing end group in th eamyo ec-
tin fraction of different starches was determine
Perrodate oxidation employing essentially the condi-
lons and concentrations of Potter and Hassid

Results and Discussion

The protern starch, crude fibre, total lipids and
ghospho Ipid content of different varieties of heat are

hown in Table L The indigenous variety C-306
has. the lowest content of protein, whereas other six
varieties do not differ much'in their protein contents.
Starch content IS_lower in rndrgenous variety C-281
and Mexican hybrid Kalyan Sond (K-227). Anindirect
relationship_bétween starch and protein contents of
hard ang soft varieties of Azerbaidzhan wheat has been
reported.B Similar relatronshrp IS ohserved in the two

rndrgenous varjeties, (-281 a but no such
rerlla onshrp exists 1n five hybrrd varietiés of Mexican
whea

Crude fibre represents the amount of indigestible
matter and has an important bearing on the nutritive

by but'Ttneeds to be further Studied. The amy
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%ualrw of the wheat Indrgenous variety C-281 and
etwo Mexican Q/rr varieties 1.e,,” Chhotilerma

7) and Lerma Rajo have relatively large propor-
tron of crude fibre,

Total lipid content as well as phos hoIrer contents
also showed marked variations am nr% the different
varieties. . Chun P et a/.,d observed That profound
changes in_ rheological ?ropertres and bread -making
chardcteristics of Wheat flour were accompanied by a
small dec:-ease In the ratio of non-polar to polar li rds
ang b¥ an increase in the phosphorus content 0 t e
polar Tipids. Further it has been re orted t at h r%
qualrttrwreat contained substantiall ymore free lipi s
%petro eum ether-extractable) and had higher ratro of
ree tototal lipids than the poor bread making wheats3
The present data indicate that the ratio of phospho-
lipids to total lipids also varies a lot in these wheat
sam%Ies aid these differences may cause the differences
in the biead-making and other qualities of flour

17 prepared from these varieties of wheat.

Characteristics of starch separated from these
drfferent varretres ofwheat also show marked drfferences
Table 2). Io rne bin rnfgwcapacrty or amylose con-
ents of starc from the two Indigenous Varieties of
wheat (C-281), (C-306) are lower"than those of the
Mexican hybrid varieties, Amonq the five Mexrcan
hybrid varieties the starch from Kalyan Sona (K-2 7{
has the lowest amylose content and this variety amongs
the five has the i %hest leld potential. An inverse
relationship between the amylose content of the starch
and yield potential of particular variety of wheat in
Indigenous and Mexican hybrid varieties is su%pp%rcttelﬁ

Table 1. proximate composition* of different varieties of

WHEAT ON DRY MATTER BASIS

%
?%%al

Variety

Code No.

— Pr)%ern
B ¢ St%ch
. Cr%de fibre

I

% Tg}(al lipidls
o Plﬁ%? -
P
b

3
=

C-281
C-305
$-307
$-331

1 006 51
209 176 013
060 127 01
211 163 01
16 138 00
162 069 009
* Dry vverght besis

Chhoti lerma
Safaid lerma
Lerma Rajo

$-308
K-227

Sonalika
Kalyan Sona
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T able 2. characteristics of starches from T able 3. individual components of phospholipids*

DIFFERENT VARIETIES OF WHEAT in different ties of wheat
, 0. of niclentl-
variety Coce No Cﬂ@}?@ A{%ﬁ rgshj]ct(t?essQt Variety GG PS. L0 Lec lfe&jspot il ?
: Eii; 220 104 g con 12 139 %8 153 W A
Chhoti lerma $-307 3R 185 2 c-s06 1% traces 48 157 137 %372
Safaid lerma $.331 7 175 % Chhoti lerma $-307 1190 715 285 191 335 I'aces
1 Rai 343 162 28 Safaid lerma S-331 534 7.26 408 185 28.1 "
S cws 3 B4 g Lemamas 472 714 %44 105 61 2L
K(;r::a'n:ona 207 3I16 14'9 7 sonalika  $-308 traces 060 458 47 traes 96

KalyanSona K-227 » 230 %52 25 200  tracss

. * Av, number of glucose resicues per non-reducing end group '
nnpet s NS s

%gh/oru?h [ECOVE Prus I tr\;vo r? ik
fraction of starch from indigenous variety C-306 has evaues repo A OF OO determ>-
the highest number of %Iucose residugs per non- }g] hatlﬂt' S

Lecithin; P% oh

reducing end group, whergas this number was lower g{.’é‘ﬁ eﬂlﬁﬁo’am|nl‘130|ec'th'” Lec=
and similar in”other six varieties.

The importance of chan%e in the ratio of polar/
nonpolar lipids as well as the chanPe i phosphorus
con ent In the olar lipids of wheat ffour in the baktn% References
tech noog ade |t desnable to study the difference er erepio. 196741 55,
In the Individal. phosphol IP components Present % gh‘ogren E;é 43”@?%)/% é\rggHosney, R C, cereal
In different varieties of wheat, A detajled analysis of he& g 46,
the lipids in asjngle sample of flour has been reported?” 00, G Garep) Chen, 19L, 38 x5
and Chiu and Pomeranz13 noted visual differences & entceEdhl ak“ '9 1~eé3€v E Corea
on the chtromatﬁgratm én the |nd|\é|dhuald po(ljar ||t%|d ' | e
components In hard red spring and hard red winter m o

p p g Rechtg C }%95:2. 3?932? Chem., 1965

Hali

—tr

wheats. The present data indicate large quantttattve

dtfferences |n the relative g oportion” of” individyal &,
phos%ho Ipid components gr sent in different varieties

of wheat Studied (Table 3)

8 %? and Keneaster K K Cereal Chem., 1956
9. V\/illlarh R, Wu, W. T, Tsai, H. Y. and Bates, H. G,
Among the two indigenous Varieties, C-281 has
hi her reQatlve proporttorg of | soIecnhtn and hos a 0 Fsher N'C §r%uC%6§6"n E’%g?[g[gandBannet R,1. sci.
ttg ethanol amtnew hereas C-306 has marke %/ |her 1 Robinson. R J
Rorttono lecithin and there are mtnor differences L Ch oninson, K. J, 3. Am. oil,
|nt e proportions of other phospholipids. 1 POTErAT Van(]j ey, K F, cereal sci. Today, 1969,
S,ghénon g the Mexican th bndf vanetthestg 3Ot7 %n)d ’ s 167 0 42
ve larger pro ortonso osphatidyl e Ci.,
|tar[|n|ng(\)/xcgﬁ?§so§s?]]agshrég? |’9|[§)0enaa Ognts L scﬁee ﬁ 6’1 ?dgoanda% h N IndtanJ Btochem 1970
i ORI ik B, Hesid W Z and Naufld €. E.in s :
IeC|th|n concentratton IS highest in KaJ an Son '
A trend pointing ton?ard arelattoh/sh betw(een T%{M T torhO'AegderE(cj' Ir%iN \I?c}rf{
the reIattve per ntageo the choline containing phos-
pholipid swnhtheyteldpotenttal i the two indigenous 16 oficel Netpods of & hi ASSOCB(ttOH f'AQ”Cm
varieties as well as'in the five Mexican hybrid varieties 17. éf gﬂte n ol

Is indicated but this su%%esttve relatioriship needs to
be confirmed and verifi
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Electron Microscopic Qbservations on the Casein Micelles

of Buffalo

Milk: A

Preliminary Study*

Skariah Oommen and N. C. Ganguli
National Dairy Research Institute, Karnal

and
Nam Prakash
Indian Agricultural Research Institute, New Delhi

Manuscript Received: 30 April 1973
The electron microscopic patterns of casein micelles of buffalo and cow milk and the changes in buffalo

casein micelles on_ treatment with urea, 2-mercaptoethanol and rennet, have been studied

. Buffalo

and cow casein micelles were seen as_aggregates of spheroidal granules and the aggregation was

found to be more in_buffalo micelles. The size of the particles are bigger in buffalo micglles. The

diameter of the P_artlcles were in the range of 80 to 250 nm and 50-200 nm for buffalo and cow casein
[

micelles, respec _ _
concentration the micelles look partially dissolve

vely.  Gn treatment with urea, aggr%ghanon of particles was noted and in higher urea

ere was slight deformation in shape in the 2-

mercaPtoethanoI treated samples, Inrennet treated samples, the micelle aggregates dissolved partially

indicating partial proteolysis of the protein.
Electron microscopy is an indispensable tool in
studying particle sizeof protein molecules, Several
workers have studied the sh_aEe and size distribution
of casein micelles in cow milk using this technique.
Nitschmanal reported such data on the micelles of
skimmilk.  Shimmin and_Hill2 made a study of the
internal structure of casein mlcelles_usm(i very thin
sections cut from micelles embedded in araldite.” The
Internal strycture, of casein micelles from boving milk
has been reinvestigated hy Rose and Colvin3 ~ Carroll
ef a/4 studied thé casein micelle size using glutar-
aldehyde as a fixative for electron microscopic Stuay.

However, a similar study with the casein micelles
of buffalo milk is lacking.” The observed difference
in the properties of casein micelles of buffalo and cow
milko demands examination of their particle size,
The present paper reports some prehmmar;r data of
such an endeavour. Changes In the buffelo casein
amlc_elle? 8n treatment with dissociating agents are also

elineated.

Materials and Methods

The casein micelles were collected from freshly
drawn cow and buffalo milk from Institute herd aftér
skimming by uItracentnfu_?atlon In a Beckman model
L-_P]reparanve ultra-centri uge at 1050009 for 3
min. " The settled micelleS were _ colleCted  any
dispersed in phosphate buffer, pH, 7, so that their
concentration was similar to that in milk. For the
observation of the size and shape of Partlcles, the
samples were fixed with 2 per cent %utaraldehyde
solution for 30 mind The fixed Samples viere
diluted 20 times with the buffer and_mounted, on
coapper grids coated with formvar film with a sterilized
platinum IooP and driedinair. The samBIeswere then
2%?8\(\/15%%3 ed with gold palladium (60:40) at a 3:1

For the study of cha_n%es in the_buffalo casein
micelles on tredtment with dissociating agents, the
following experiments were conducted (t)4.0M and 6.6

*N.D.R.I. Publications No. 72-69.
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M urea treatment (i SEer cent and 10 per cent 2—
mercaptoethanol (2 treatment (HI) 30 and 60
minutes rennet action. To ml casern micelle

sample erther Lmlof 4 M66 M urea or 5— 6.6

0 per cent 2 MCE solution was added.  For rennet
treatment. 0.2 ml of rennet solution (O‘Hansen rennet,
QD mg/ml) was added to 5 ml of the sample and after
30 of 60°min interval, the reaction mixture Wgs
fixed with 2 per cent glutaraldehyde solution for 30
min. After fixation, “the samples were diluted
20 times with the buffer and further processed as
described above. The Prrds were examined under
electron mjgroscope #Phr Ips Model E.M. 100). The
final magnification of the Tiguies are X20,000.

Results and Discussion

Particle size of casein micelles of buffalo and cow; milk:
The electron microscopic patterns of the casein micelles
of buffalo and cow milk are presented jn Fig. 1 and
Fig. 2 respectively. Both buffalo and cow casein
micelles aopeared a4 %regates of spheroidal ?ranules
Calapai6also observed that bovine casern mjcelles were
agP gates of spheroidal granules arrange in a sghen
cal symmetry. * The size"of the particles were bigger
in the case of buffalo micelles and so aggregation Was

reater.  The diameter of the buffalo Casein micellar
articles was in the range of 80 to 250 nm, with most
of them ranging betwgen 110 nm to 160 nm
corresponding values for cow micelles were 50 t0 200
nm and 70 t0 110 nm, respectively.  Nitschmannl
found that most micelles had a diameter of 80t 100 nm
In the case of bovine casein micelles, Hostettler
and Imhof7 also reported a diameter of 50-100 n
for bovine casein particles.  Calapaj6 found that the
most frequent mrceIIe diameter was % nm in cow’s
C rroII et a/4. observed a range of size from
500 to 2500°A g50 250 nmé In case 0f cow micelles.
Our_observations of 50 to 200 nm diameter for cow
casein micelles agree with these observations, In
certain casessome electron dense particles were observ-
ed in the micelles, These are probably granules of

Co(tll\o:ﬁgl calcium phosphate as suggested by Rose and

Changes in the micelle size on treatment dissociating
agents: ~ Changes in the buffalo casein micelle on

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL.
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treatment wrth 4 M and 6.6 M urea are depicted in
. 3and 4, respectively. Aggre%atron of "particles
was enhanced ' higher” concéntration of urea. On
M urea treatment, the micelle samples appeared to
be partially dissolved.
he electron micr A)hotograghs of
micelles treated wit -
CE are shown in Frg 5and6 res eotrvel No
ggregatron was observed. Slight deformation in
shape’at 10 per cent 2-MCE IeveI could be observed.
he changes in buffalo casein micelle on treatment
with rennet for 30 and 60 mrn areshown in dq
/ and 8 qgregatron of micelle particles are evident
In these samplés, ™ Hostettler and "Imhof8found that
h electron” microscopic picture of rennet-treated
| milk sh owed agr%reoated casein wrth certarn regulantg(
The shape 1s mostly spherical. In the cas
min rennet treatment some portion of the micelle8
dissplved which When dried over the grid made the
particles electron ense This suggested partra
proteolysis of the micelles. min rennet
action, ‘most of the particles were deformed and. the
micelle aggregates hecame more electron dense indicat-
Ing more”proteolysis of the particles.
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Comparative Studies on Some

Chemical Aspects of White and

Red Globe Onions
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Comparative studies on the composition of volatile odorous compounds of fresh white and red globe onion

C .
the volati

b% gas liquid chromatography, and on diethyl ether extract of both varieties of onions by thin layer

romato?raphy, ultra violet ‘and infra-red spectroscopy, showed thai, besides variation in amount of
volatile components, there was no radical change in the composition of the volatiles between the two
varieties of onion and that identical nature of compounds in both the extracts were

present. The

primary distinction between white and red globe onion was the presence ofanthocyanin pigment in red

variety.

Knowledge ahout the onion flavour compounds
and methods for their determination has become
increasingly important for the evaluation of quality
of onion and onion products. Amongst the several
varieties of onions commonly called red and white
globe onions are most widely cultivated and frequently
consumed; however, a comparative study with respect
to some of their chemical parameters is lacking.

Recent worksI'3 on odoriferous constituents of
both varieties of onions revealed that they consist
principally of various sulphur containing compounds
which are develoloed through an enzymatic degradation
process with alkyl-l-cysteine sulfoxides as precur-
sors#6.  Since enzymatic action caused after tissue
injury is solely responsible for the liberation of flavour
substances from onion, it might be expected that the
nature and composition of these compounds might vary
depending upon varietal differences and degree of
freshness of onion. Bandyopadhyay et al.,7 had
observed .a considerable change in head space ?as
composition of fresh and stored onion of the fed
variety.

The colour of red onions is attributed to the presence
of anthocyanin pigments8. Besides other flavonoids9
a new type of nltrogenpus pink pigment was observed
by Joslyn et al.1 during dehydration of both white
and red globe onion. In vitro studies by Lukeslland
Shannon et al., 12 revealed that the pmkmg of onions
is due to an initial enzymatic reaction with unknown
precursors producing an ether soluble colourless
compound named as ‘colour developer’ which sub-

sequently undergoes chemical reaction with naturally
occurring amino acids and carhbonyls resulting water

soluble pink' coloured pi%ment. However, the nature
and composition of hoth colour developer and pink
pigment are not well understood.

The Fresent investigation deals with the analysis
of volatile odorous compounds and ether soluble
components of white and red globe onions.

Materials and Methods

Red and white globe onions (Nasik, Maharashtrag
stored for about one month after harvest were procure
from a local market and used for subsequent analysis.

Head space gas analysis: Volatile components of
both onion varletlles.traﬂped as head space 8as were
analysed by gas liquid chromatography (GLC) undef
identical conditions. Cut pieces of onions, 200 ¢
were placed in a 250 ml conical flask. The flask was
fitted with an adaptor having a side tube with a stop-
cock and a small aperture at the top. The aperture
was closed with the help of self sealing silicone elasto-
mer. The flask was then kept at -35°C for 1 hr
and then rapidly put under vacuum (20 in Hg) for a
short time.  Thereafter, when the flask reached at
room temperature, it was kept in a oven at 50°C for
2 hr. Vapour (10 ml) was then removed from the
head space and injected directly in the column of a
?as chromatograph (BARC Model) equipped with a
lame ionisation detector. The column,was packed
with 10 per cent carbowax 20 M supported on acid
washed chromosorh W (60-80 meshi. The carrier
gas was nitrogen with a flow rate of 25 ml/min. The
oven was equilibrated at 70°C. Identification of the
components in the head space gas was followed by
comparison of their retention times with that of authen-
tic reference samples.
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Onion extract: Ether soluble components of both
varieties of onions were obtained by macerating the
crushed onion with sufficient volume of peroxide-free
diethyl ether in a Waring blender. A filtrate consist-
ing of aqueous and ether layer was obtained after
squeezmqhthe pulpy mass with the help of four-fold
mull cloth. The residue was similarly treated twice
with diethyl ether. The aqueous layer was drawn off
and re-extracted with an equal volume of diethyl
ether.  The ether layer was collected after centrifuging
the whole mass, washed with distilled water, dried over
anhydrous sodium sulphate and filtered. ~ Finally the
product (onion extract) obtained after removal of
ether in a flash evaporator at 30°C was quantitised
and analysed by thin layer chromatography (TLC).

Analysis of onion extract: For TLC silica gel plates
were prepared according to the method described
elsewhere?.  20(Tjug of each extract in benzene solu-
tion was spotted-on silica gel plate and the plate was
developed with petroleum ether (60-£0°C b.p.)-diethyl
ether-acetic acid (£0:20:1). The chromatogram was
made visible by spraying the ﬁlate with 50 per cent
sulphuric acid” followed by charring at 140°C for a
short time.  In another set of experiment, each extract
was similarly chromatographed on silica gel plate and
the plate after development was sprayed with glycine-
formaldehyde reagent EQmI of 0.1 M glycine and 1 ml
of 3X10'4V formaldehyde) prepared according to the
method of Shannon et al., 2 and the pink spots were
noted after heating the plate at 100°C for 1 hr.

Preparative TLC separation of the components of
each ether extract of onions was done on silica %el
?Iate_usm% the same solvent system as above. The
ractions thus separated in bands were located by
exposing the plate in iodine vapour and subsequently
recovered after eluting with chloroform according to
the method described b¥ Bandyopadhyay et al7
Infrared spectrum (IR) of each fraction from each
extract was obtained in Perkin—Elmer Infracord
sp%_ctrophotometer model 137B using sodium chloride
optics.

Ultraviolet and visible spectra of ether extract of
both white and red onions was obtained in Beckman
DB spectrophotometer.

Pigment content;  Anthocyanin content of red
onions was determined spectrophotometrically by the
method of Fuleki et al.13 Known quantity of onions
were cut and soaked in 15 N HCl-ethanol (15:85)
overnight and then blended with same solvent. The
macerate[was filtered through mull cloth and made to
volume in 500 ml flask with the same solvent while
mamtammg the pH at L Ogtlcal_densny was mea-
sured at 535> m/iin Beckman DB spectrophotometer.
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Both the pink coloured juices of white and red
globe onions obtained after ageing the respective
Juices overnight at room temperature were subjected to
spectrophotometric analysis and the absorption
maximum in the visible range was determined1L

Results and Discussion

Fig. 1 represents the head space %as analysis of
fresh” red and white globe onions by GLC. By
comparing the retention time of standard samples,
mtjected separately as well as internally, the presence
of acetaldehyde, ethyl methyl ketone, ethyl alcohol,
n-(f)ropyl alcohol, propionaldéhyde, di-n-propyl disul-
fide and propenyl propyl disulfide in volatiles of both
white and red globe onions have been detected.
Amongst the sulphur compounds the major pungent
flavour substances are known to be di-n-propyl disul-
fide3 and propenyl propyl disulfideld while the
lachrymatory factor, recently characterised as thio-
propanai S-oxidel0, which spontaneously occur when
onion is cut, decom?oses quickly to propinoaldehyde8
Fig. 1 shows that although there is no radical change
in the chromatographic picture of volatile components
of both varieties of onion, the variation in amount of
volatile constituents in the two varieties of onion is
noticeable. Thus, the volatiles of white globe onion
contain OPredomme.nt amount of ethyl methyl ketone
than red one, while the major, pungent flavour sub-
stances are found to be equally present in both the
varieties. The vyield of onion extract from both
varieties are found to be same and that amounts to 0.1
per cent of the wet onion. Both these extracts have
strong odour.

TLC separation of diethyl ether extract of both
white and red globe onions is shown in Fig. 2. In
both cases seven distinct spots having identical Rf
values including those at the orlc};ln and at the solvent
front are obtained. Rf values of the respective spots
are 0.0, 0.11, 0.21, 0.33, 0.42, 0.86 and 0.96. Identi-
cal Rf values indicate that the components Present in
both the extracts are ﬁresqmed to be identical in nature
and in behaviour. There isalso no noticeable variation
in amount of separated components of the res-
pective extract as reflected in the intensity of the colour
of spots after charring with sulfuric acid. Further,
TLC spots of both the extracts havm% Rf values of
0.11, 0.21 and 0.33 equally respond to (Iﬂ cine-for-
maldehyde reagent forming pink colour, although the
appearance of pink colour In respective spots seems to
vary with time; for example, the SFOt having Rf
value of 0.11 turns intense pink colour within 15
min while those of 021 and 033 become less
intense pink colour after 1 hr of heating at 100°C.
These compounds may be considered as colour
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deveIoPerlz Shannon et at. 22 attempted to separate
the colour developer present in ether extract of onion
by paper chromatography using various polar and non-
polar solvent system and obtained asingle spot in every
case, which indicated that the colour developer piesent
in ether extract was believed to be a single component.
The present TLC method of separation of ether ex-
tract of onions, however, shows that at least three such
components are present in both varieties of onions.
One interesting observation has been made on TLC
Plate was that the spots responsible for pink colour
ormation with glycine formaldehyde reagent turn pink
to, violet colour bkl exposm% the plate in air overnight
W|thout pre-treatment with the spraying reag}ent
This might be attributed to the oxidative changes of the
colour developers.

A comparative spectrophotometric study of d|eth¥l
ether extract of both white and red globe onion indica
no difference in spectral characteristics between the two
in both visible and UV range; also nature of IR
spectra of individual components of both the extracts
isolated from preparative TLC plate are identical.

White globe onion differs from red one due to the
p[resence of anthocyanin pigment in the latter variety.
otal anthocyanin' content of freshly harvested red
globe onion was found to be 14.6 mg per 100 g of wet

juice of white onion shows an a

an%z tlon of ether | xtract of t|e
red ns on a 3| |ca In
re SOer |e %e elic ac

a he aevw% per centms'?ﬁ uric acbg

Ting,

onion. However, thejuice from hoth varieties of onions
turns pink in colour during agemg Pink coloured

sorption maximum at
520 m/i, and while that of red onion shows two maxima
at 520 rrtI/t and 535 m/a, the latter is due to anthocyanin
pigmen
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Flour: Cysteine
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Oxygen uptake experiments with tyrosinase from wheat, tyrosine, DOPA and chlorogenic acid in the
présence and absence of cysteine were performed to determine the possible sites of cysteine inhibition of
enzymatic browning of the dough prepared form the whole wheat meal flour. The presence of cysteine
with tyrosine resulted in an induction period before the oxidation of tyrosine began. The rate of oxida-
tion was decreased with successive increase in the concentration of cysteine. Low concentrations
of cysteine did not inhibit the oxidation of DOPA 5|%n|f|cz_1ntly, however, at higher concentrations, the
oxidation was inhibited. Cysteine did not inhibit the oxidation of chlorogenic acid. Oxygen uptake
with chloro%enlc acid plus cysteine was higher than in the absence ofcysteine. Cysteine concentrations
which effectively inhibited tyrosine oxidation did not inhibit oxidation in the presence of tyrosine plus
chlorogenic acid. The rate of oxidation of DOPA plus chlorogenic acid was higher in comparison to
DOPA and chlorogenic acid alone. The initial site of c¥ste|ne Inhibition of enzymatic browning caused
by tyrosine oxidation appears to occur at the oxidation oftyrosine to DOPA. Further, it seems to combine
with quinones produced and checks their further oxidation.

Introduction of dwarf Mexican germ plasm under
the high yleldln?_ varieties programmel responsible
for ‘green revolution’ in this country, has resulted in
the availability of wheat grains of inferior quality from
the view point of chapati-making2 Amongst the
various attributes, the one which pertains to chapati-
maklnﬁ is that the dough prepared from the whole
meal flour of these varieties darkens on standing3
and subsequently gives brown chapattiesd. Besides
the seed coat colour, the enzyme tyrosinase (poly-
phenol oxidase) mamIY localized in the bran3has been
shown to be directly related to dough darkening4.  The
reaction involves enzymatic oxidation of phenols and
some amino acids like grpsme to quinones which are
subsequently converted into cor_nﬁlex products by
polymerization and interaction with proteinsb.

by the Jun

Different characteristics of the tyrosinase of wheat
grains; factors responsible for the extensive br_ownmg
of dough and the detailed substrate specificity an
inhibition of this enzyme in relation to browning
have already been discussed in our earlier communi-
cations.68 "The present investigation demonstrates
the possible mechanism of cysteine inhibition of
enzymatic browning of whole” wheat meal dough.

Materials and Methods

Kalyan 227 variety of Mexican wheat commonly
grown in this country was selected for the present
|nvest|?at|on and was obtained from the Plant Breeding
Department of this University.

Enzyme preparation: The enzyme was isolated

*Part Io(}‘rtfm?sris submitted to Haryana Agricultural University, Hissar, in partial fulfilment of the requirements for the M.Sc. degree
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and partially purified by following the procedures
described in our earlier communications.87

Measurementof enzyme activity: The enzyme acti-
vity was measured by the manometric determination
of the rate of oxygen consumption.

The following stock solutions were used: 1 mg/ml
L-tyrosine, D,L-DOPA and chlorogenic acid;
1X10"IM cysteine (free base); 20 per cent KOH
(0.2 ml) for C 02absorption. yrosme was put in the
side arm unless stated otherwise.  The pre-incubation
time for the cysteine and the enzyme in the main
compartment was approximately 30 min, and the
tyrosine was tipped In from the side arm. Oxygen
uptake was determined in a Warburg apparatus™ set
at 37°C and 120 oscillations per min.

Results and Discussion

Enzymatic oxidation of tyrosine |n resence and
absence of cysteine is shown in FI? he presence
of cysteine ‘resulted in an induction period hefore
oxidation of the tyrosine began. Following the induc-
tion period, the oxygen uptake essentially paralleled
the curve where no cysteine was present. - There was
corresponding decrease in the rate of oxidation with
successive increase in the concentration of cysteine.
With 0.4 and 0.6 ml cysteine (10 1M0) tyrosine oxida-
tionwasinhibited for over ISOand 180 min respectively.
Fig. 1 also shows the effect of incubating the
enzyme with cysteine. Practically no difference was
observed when tyrosine was taken in the compartment
orin ahe side-arm of the vessel during the equilibration
perio

Low concentrations of cysteine (0.2 ml) did not
inhibit the oxidation of DOPA significantly (Fig. 2
however, with higher concentrations (0.4 and 0.6 ml),
the oxidation of DOPA was inhibited. Since cysteine
will form addition products with oxidized DOPA,
higher concentrations of these addition products may
result in enzyme inhibition.

It appears from these experiments that the initial
effect of the cysteine is to inhibit the oxidation of
tyrosine to DOPA. Oxidation of tyrosine to DOPA
IS, therefore, more sensitive to cysteine inhibition than
the oxidation of DOPA to DOPA- -quinone. If the
initial inhibition was due to the reaction of cysteine
with aquinone, then oxygen uptake should have occurred
with no mductlon period. This would be expected
because oxyégen IS required for both the oxidation of
tyrosine and DOPA before the first possible reactive
quinone is formed. Addition products formed by
reaction of cysteine and oxidized DOPA may result in
inhibition atalater stage due to competitive mechanism.
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Fig. 3 shows that the oxidation of chloroqemc acid
was not inhibited at all by 0.2 and 0.4 ml (10 IM)
cysteine used in these experiments. On the other
hand, the rate of oxidation was somewhat mcreaied in
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the presence of cysteine.  There are several possible
explanations for this. The cysteine may act as a
reducing agent on the quinone to give significantly
higher oxygen uPtake than with chIoro?emc acid alone.
The rate of reaction inactivation may also be prevented
or slowed down by cysteine.  Relative rates of quinone
reduction and the formation of inactive products from
the addition of cysteine to the quinone may also affect
the total oxygen uptake. The reaction between cysteine
and oxidized chlorogenic acid does not give
colourless products but forms a light yellow-tan
pigment.  This further supports Henze’s9and Muneta
and WalradtWevidences that cysteine inhibits enzymatic
browning by combining with the quinone.  However,
enzymatic oxidation can occur with little pigment
formation because of the formation of sulfhydryl
addition products. This further supports the" idea
that cysteine inhibits enzymatic browning caused by
the oxidation of O-hydroxyphenols by combining
with the quinones which are formed, rather than by
inhibiting the initial oxidation. However, cysteine
can also inhibit enzymatic darkening by inhibiting the
oxidation of tyrosine to DOPA.

Since chlorogenic acid, tyrosine and DOPA are
considered to be the possible substrates most commonly
involved in this type of browning,5710 interactions
between these compounds and cysteine were also
studied (Fig. 4 and 5). Oxygen uptake was not
inhibited when chlorogenic acid, tyrosine and cysteine
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together were used (Fig. 4). The oxygen uptake
rather started immediately upon mixing substrates and
enzyme with immediate appearance of the yellow colour
of ‘the oxidized chlorogenic acid. Tyrosine and
chlorogenic acid together consumed more oxygen than
tyrosine or chlorogenic acid alone. This could be
expected as both the substrates are readily oxidized by
the enzyme.  The explanation for no induction period
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of tyrosine oxidation in presence of chlorogenic acid
may be that the cysteine inhibitory levels are reduced
b¥ chlorogenic acid to such a degree that the oxidation
of tryosine could proceed rafldly. The oxidized
chIorogzenl_c acid might have lowered the cysteine
concentration by reacting with it to form either addi-
tion products9 or oxidized cysteine compoundsil
Chlorogenic acid itself may have some catalytic eifect
on tyrosine oxidation since simple O-dlh{,dmﬁphenols
have catalytic eifect on tyrosine oxidation.10" Hence
due to above said reasons, cysteine concentration
which effectively inhibited tyrosine oxidation did not
inhibit it in the presence of chlorogenic acid. Mapson
et al.2also showed that the rate of pigment formation
from tyrosine oxidation is increased in the presence
of chlorogenic acid.

Fig. 5 shows the enzymatic oxidation of DOPA and
chlorogenic acid alone and in combination, in presence
and absence of cysteine. The rate of oxidation of
DOPA plus chlorogenic acid in absence of cysteine
was much more than that of DOPA and chlorogenic
acid alone.  This is again because of the fact that both
the substrates are readily oxidized hy the enzyme.
Cysteine did not inhibit the oxidation of DOPA plus
chlorogenic acid to any significant extent. This is
again probably because of the reasons already explained.
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Hara Madhu Variety of musk melon can be successfully utilized in the form of canned slices and cubes
in syrup. Organoleptlc evaluation has shown that the consumer’s acceptance of canned fruit is very

favourable an
ment of quality.
acceptance was found very favourable. .
in flavour, consistency and overall acceptabi

ity.
~ Musk melon is @ commercial fruit of considerable
importance in Punjab, Mysore, Andhra Pradesh and
Maharashtra. A number of workersl'4 carried out
studlte.s on the quality evaluation of musk melon
varieties.

Siddappa and Bhatia5 worked on canning aspects
of musk melon along with other fruits. ~Since this
fruit has a pH of 5.0 to 5.21 which is higher than the
recommended 4 to 5, attempts were made to can it
in acidified syruP as well as with other fruits like
mango, pine-apple and grapes having a lower pH.

Rao et al,6 did the evaluation of nine musk melon
varieties of Andhra Pradesh for canning. They also
studied the effect of calcium treatment for the canning
purposes. It was noticed that calcium failed to brln%
about any significant improvement in the texture o
canned melon cubes.  On the other hand, it imparted
a saline taste to the product and natural flavour and
aroma were also impaired to some extent.

Except for these preliminary trails no systematic
work has been done in India on the canning of musk
melon. SU!tablllt}{_ of Hara Madhu for canning has
not been tried earlier. It was, therefore, felt worth-
while to carry out these investigations.

Hara Madhu is an important late maturlng variety
of musk melon. The Fruit is quite large and is very
sweet, having 13-18 per cent soluble solids. The
flesh is thick, green and juicy and gives an excellent
flavour. Hara Madhu is available comparatively at
cheap price and is quite popular in this region. ~ It
has a very attractive flavour and colour, and was,
therefore, “selected for jam making.

Is quite promising. The product could stand very well for two months without impair-
he fruit was also successfully utilized for the preparation of jam; the consumer
The Product had retained its colour and was found excellent

Materials and Methods

1. Canning of musk melon; Fresh, medium sized,
musk melon of optimum maturity, procured from the
fields of Department of Horticulture, of the Universit
were used.  Fruits were hand peeled, seeds and soft
Pottlons around the seed caV|t){ were removed and
ruits were cut into cubes and filled in plain A 2i size
cans. In another lot the cans were filled with slices,
covered with lelrup (40°Brix), exhausted for about
5-7 min. in boiling water, sealed and processed for
10 min. in boiling water. The following treatments
were given to the contents:

(i) Slices were covered with syrup containing
0.30 per cent citric acid, {it) Slices were
covered with syrug containing 0.4 per cent
citric acid, (m) Cubes were covered with
syrup containing 0.3 per cent citric acid.
(m) Cubes were covered with syrup con-
taining 0.4 per cent citric acid.

Cubes and slices were dipped in 0.15 per cent
solution of calcium chloride for 15 min. ‘at room
temperature. The treated slices and cubes were
processed in cans as in the control. ~ Other treatments
were the same as in the control.

Calcium chloride was added at the rate of 0.04 per
cent of the syrup to the can.

These cans were stored for two months at room
temperature and the sami)les were subjected to cut
out analysis. The over all quality test was done by a
Panel of judges. The judges were asked to evaluate
he coded samples as very good (4) good (3) fair
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(21( poor (1) or unacceptable fO). They were also
asked to evaluate the same overall quality test proforma,
the comments as just ﬂood, lacks crispness, too soft,
lacks colour or any other defects.

_ The canned slices of the fruits were further sub-
jected to the following tests.

(a) Organoleptic evaluation: A sensory evaluation

of the canned product was done each month for a %

period of two months. A panel of 6-8 judges was
selected for the evaluation and an evaluation chart
was used for the purpose. The results were statistically
analysed by an overall quality test.

(b) The canned product was analysed for net weight,
drained weight, internal appearance of can in terms of
corrosiveness, number of slices and cubes in a can,
th,hacdldlty as citric acid and overall quality by standard
methods.

2. Preparation of Jam: Fresh ripe musk melons by a panel of 8 judges.

were procured as stated earlier.

In selecting the fruit special attention was ?iven to
the characters like freshness, size of the fruit, freedom
from blemishes, molds, diseases, malformation and
insect damaged portions, smooth skin, free from
wrinkles and molds, high soluble solids content,
and good flavour. These factors were kept in view
because the variety of fruit, its maturity and locality
in which it is grown, have a marked effect on flavour
and kee mgi quality of products. The fruits were
Prepare. as for canning.  The fruit pieces were heated
for 5 min at a temperature of 190°C. This method
Inactivates enzymes like pectinases and improves the
flavour and qon5|stenc% of the pulp. The vyield of
juice is also higher.  The heated fruit was then Passed
through a screw type juice extractor and the pulp was
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obtained. This pulp was used for the preparation of
jam. Recipe recommended for other jams by Lai et
al.,7was modified and used.

Recipe
1. Fruit 1kg.
Sugar 1 kg.
. Pectin (200 grade) 5.5 gm. . _
4. Acidity 0.5 per cent of final weight of
jam.

Jam was prepared and packed in glass jars by the
usual methods.

Sensory evaluation: To study the consumer’s accept-
ance of the experimental product and to judge its
degree of acceptability in comparison with commercial
ams (Tabls 3and 4), sensory evaluation was conducted
he judges were asked to
grade the samples on the basis of flavour, colour,
consistency and overall a.cceptabllltr by the ranking
methods of preference, using an evaluation chart.

As the jam is generally taken with bread and butter, it
was considered necessary to evaluate it as such and that
spread on bread with butter.  The results were analys-
ed statistically by the rank-sum method of Kramer§

Results and Discussion

Canning of slices and cubes: Results of the cut-out
examination of a typical pack after a storage period
of one to two months at room temperature are presented
in Table Land 2. The _orlgmal texture of fruit cubes
and slices were well retained. As was expected, there
was a decrease in °Brix of syrup and increase in per

Table 1. cut-out examination of canned slices

ol After one month After two months

s Cotrol  CaClzaed  Sloesdipedin  Control  CaCladck  Slcesgippein
Syrup acidity 9o (nitial) 03 04 03 04 03 04 03 04 03 04 03 04
Drained wt. % Bl 52 K1 5B2 B2 B0 B B8 B M0 B9 K0
Internal appearanceofcan = nc me W W me v m me W W me W«
*Brix 00 N0 A5 B0 /O B0 A0 A0 N0 R0 N5 R0
pH of syrup 3 30 35 30 35 30 45 40 45 40 45 40
Acidity as citric % 08 02 08 02 08 03 05 027 0 030 027 0%
Overall quality (5) 36 36 33 32 36 31 34 25 33 24 25 28

nc=not corros%'ve

Extern arance of cans herore openin soun
mercury ardﬂegg%epacewaso.S om. Appear ceo?t}qgspro&ﬁct N Opening wes attractive.

mc:mi(!d Corrosive
0

. VC=Very corrosi .
normal in all the, cases. r\//acuumvteound inal cases wes 5
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Table 2. cut-out examination of canned slices cut into cubes
_ After one month After two months
Particulars o L :
Control  CaClaadded DippedinCaCla  Control ~ CaCl2adced Dipped in CaClj
Syrup aciclity%b (initial) 03 04 03 04 03 04 03 04 03 04 03 04
Drained wt. % B3 M1 83 B1 530 580 589 K9 59 RB7 K88 K9
Internal appearance ofcan - me mc me me M me M me me me me  me
Cut out °Brix 2801 85. 200 25 30 5 XB5 K5 B0 B0 290 A0
PH of syrup 3 30 35 30 35 30 45 40 45 40 45 4D
Acidity s citric % 08 030 027 031 02 03% 0% 0% 04 02 08 03
Overall quality (5) 3% 3% 3 33 34 33 33 28 33 U 28 38
nc=not corrosive me=mild corrosive VC=Very Corrosive
5 e P e el B ST e Voum fund ol s v

cent of drained weight with storage.  This is due to the
lower Brix of musk melon. Similarly there was de-
crease in the acidity of the syrup resulting in an increase
in the pH during the storage.

Calcium chloride treatment at the two levels used
failed to bring about any significant improvement in
the texture of the canned fruit possibly due to the low
pectin content. On the other hand it imparted an
astringent taste to the product. The natural flavour
and aroma of the product were also affected to some
extent.  The overall quality of canned fruit was better
in the cases of slices which were dipped in calcium
chloride slution. There was no corrosion in cans in
the experiment tried by Bfiatia et al..i but in present
studies corrosion was found in many cases.  This may
be due to low vacuum or poor quality of the tin plate
used for cans in the present investigation. In spite of
lower vacuum (i.e., 5' of mercury) in cans, the product
stood well. On the whole canned musk melon is an
excellent product having good appearance, texture and
characteristic pleasant flavour.

Jam: Based on organoleptic evaluation of the jam
and the results of the statistical analysis summarised
in Tables 3 and 4, it was found that Hara-Madhu jam
was rated superior to other jams in flavour, consistenc
and overall acceptability. ~As regards colour green{
it was rated at par with others. Commercial jams
(except plum jam) were not significantly different in
any of the quality factors.

Results were very similar when evaluation was
repeated using bread with butter. Musk melon jam
proved S|gn|f|can.t!¥ superiorin flavour, consistency and
overall acceptability by the judges.

Table 3. sensory evaluation o¢ jam
(without bread and butter)

Jam samples Colour - Flavour FR a%%@
Mixed fruit . B8 2 A
Strawberry “u 0 3 4
Mango N * % 0B
Musk melon 2 (AR - A
Apple I 3B ¥ 2
Pineapple 2 3 2
Plum S+ 5 St

nific

1+
s e st S B e

Table 4. sensory evaluation o jan

(ﬁslah bread and butter)

samples sums
FritBse  Colour Flaour CQIR %’ﬁr.fﬂ'—

Mixed fruit v ¥ 2 7
Strawberry 3 ¥ 3 3B
Mango 2 8 ¥ 5
Musk melon N I B 2
Apple 27 RO
Pineapple 2 2

Plum 63t

3 ')
* ulperior : "+Higaf1]|49\; nif i ?3+
g e SRl B
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Twenty four sam%g ol%gw fe
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Fenugreek (Trigonellafoenum-graecutn L.) is used
as aspice, asavegetable and to asmall extent for medi-
cinal purposes. India produces about 20,000 tonnes of
fenugreek seeds, %rown in about 40,000 hectares, out of
which nearly 1500 tonnes are exﬁzorted, earning foreign
exchange to the tune of 2 million rupees annuallyl
It is essential to carry out scientific and technolo
gical research on this very important spice of our
country. Asa srlce, fenugreek adds nutritive value
to foods as well as flavour.  Fenugreek 1is used
in maple and rum flavours. The seeds are usually
roasted before they are used in the preparation of curry
powder. The work reported here was undertaken at
this Institute to ascertain the chemical composition
of both raw and roasted fenugreek seeds.

Material and Methods

Raw seeds: Fenugreek seeds obtained from Agricul-
tural CoIIeg{e, Coimbatore, Directorate of Arecanut and
Spices, Calicut and Mysore market were analysed for
moisture, ash, petroleum ether extract, alcohol extract,
dichloroethane extract, water extract, total nitrogen
and crude protein, total and free sugars, according to
AOAC methods2

Roasted seeds: Fenugreek seeds obtained from Mysore
market were roasted ?5-10 min) in an electric roaster
at different finishing temperatures viz., light roast at

%g oasted at W'Cand were anal
?vl C) seeds were found superior to the medium ( _
I Fenugreek seeds were found to be a rich source of protein.

%g&ek seeds were analysed for their chemical composition. The seeds
% or their chemical c%pésmon. Llﬂht roasted

C) and dark roasted (0°C) seeds with regard to

150 C, medium at 175 C and dark roast at 200°C.
The roasted seeds were analysed for maisture, colour
(reflectance value), ash, solvent extract, nitrogen, crude
protein, total and free sugars, as per AOAC methods2

Free-amino acids: The number of free-amino acids
present in both raw and roasted seeds were detected
using descending paper chromato?raphlc technique3
The “amino acids were extracted from the powdered
seeds (50g) using 150 ml. of 80 per cent ethanol and
this was evaporated on a water bath and the residue
was finally taken up in 10 per cent isopropanol (5 ml)
for spotting. The extracts were spotted (2A) on
Whatman No. 3 paper and the chromatogram was
developed in solvent butanol, acetic acid and water
(6.:1:28 for 16 hr. The air dried paper was sprayed
with 0.25 per cent ninhydrin in acetone and dried in
an oven at 60°C for 10 min.

Free-sugars: Free-su?ars of hoth unroasted and
roasted seeds were detected by using descending paper
chromatography4 The gowdered seeds (50 g.) were ext-
racted with 500' ml. of 50 per cent ethanol and this was
evaporated on water bath.  The residye was taken up
in pyridine (5 ml) and spotted (2A) on Whatman
No. %and developed in butanol, acetic acid and water
(6:1:2) for 16 hours. The air dried paper was sprayed
with modified benzidine reagent and then the paper
was heated in an oven at 110°C for 10 minutes. ~ The
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free reducing sugars appeared on the paper as brown
and yellow sBots. he free non-reducing sugars
were detected by exposing the air dried chromatogram
in an iodine chamber. The sugars were seen as red-
brown spots.

VRS of fenugreek seeds: The volatile reducing
substances of hoth raw and roasted fenugreek seeds,
after énowderlng, were estimated by the method des-
cribed by Farber5

Results and Discussion

Raw seeds: The results of analysis of raw seeds of
fenugreek are given in Table 1. The ra_n%e of values
(as per centg varies as follows: moisture, 7-10;
total ash, 3.35—6.80; acid insoluble ash, 0.18-2.32;
petroleum ether extract, 5.16-8.24; alcohol extract,
16.55-24.83; hot water extract, 29.00-39.67; total
nitrogen, 4.43-6.17; crude protein, 27.68-38.56.
Alcohol is able to extract about twice the quantity of
oleoresin  as comPared to petroleum ether. The
reSL{It.s show that fenugreek seeds are good source of
protein.

Roasted seeds: It can be seen from Table 2 that
theloss on roasting goes on increasing asthe temperature
increases hut the colour value (per cent of reflect-
ance) goes down. An important observation is that
light roasted seeds yield thhest solvents extract and
the dark roasted seeds yield lowest solvents extract
as compared to the light and medium roasted seeds.
The capacity to extract oleoresin increases in the
order petroleum ether <Michloroethane<alcohol. No
appreciable loss in the total nitrogen and crude protein
was observed in the roasted seeds, but the quantity of
total and free-sugars was found to decrease consider-
ably as the temperature increased.

It is interesting to note that the raw seeds are very
poor in VRS and the roasting increases the VRS of
the seeds very much. Medium roasted seeds were
found to confain maximum VRS and dark roasting
is not desirable from VRS point of view.

The paper chromatogram of free sugars show that
there are five reducing and three non-reducing sugars
present in the raw seeds, but only three free-reducing
sugars and three non-reducing sugiars present in the
roasted seeds. The quantity of the free-su?ars
present in the roasted seeds depends on the temperature
of roasting.

Eight free-amino acids were found present in the
raw seeds of fenugreek and they decreased on r.oastln?.
No amino acid was found present in considerable
quantity in the dark roasted seeds. Light roasted
seeds were found to contain more number of amino
acids as compared to the medium roasted seeds.
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Table 1. analysis of fenugreek seeds (all values are on
MOISTURE-FREE BASIS)
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~In general, it can be concluded that light roasting
is preferable to the other roastings with re?ard to flavour
and nutritive values. Raw seeds of fenugreek are
very poor in flavour as shown by VRS values and
roasting is very essential to get good flavour. It is
necessary to carry out further research work on the
details of the changes taking places in the chemical
composition of the roasted seeds of fenugreek.
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Protein-Enriched Milk Biscuits*
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With the object of evaluating several formulations for milk-biscuits, the characteristics of several

formulations %ave been studied.

Chapman et al.,1 reported the production of New
Zealand milk biscuits using vacuum ovens. Chapman2
suggested a pilot plant for the manufacture of 454 kg
(1000 Ib) of New Zealand milk biscuits per day. He
also showed that these biscuits can be stored for six
months in sealed plastic pouches protected from light.
Townsend and Buchanan3described the use of lactose-
free milk solids in Australian milk biscuits; they used
co-precipitated lactose-free calcium caseinate and
cheese as major source of milk proteins and milk
solids. They claimed that it could be produced using
conventional biscuit-making ovens and that these
high-protein milk biscuits were acceptable after 42
weeks storage at 21-27°C (70-80°F). Buchanan and
Townsend4 observed that Australian milk biscuits
represent a convenient means of supplementing the
diet of any section of a community suffering from
deficiencies in vitamins or minerals. - Henderson and
Buchanan8 developed ‘Home-baked high protein milk
biscuits’. Henderson and Buchananb developed a
premix of the milk biscuits for sale in consumer Pac_ks.
Chapman7 reported a new process for manufacturing
New Zealand milk biscuits. Prabhakaran and Srini-
vasan8reported the production of high protein biscuits
using dairy by-products.

The work reﬁorted here was designed to develop
amilk biscuit which can help in meeting the protein
deficiencies of children in particular and other vulnera-
ble sections of the community.

For the production of the reported product, no new
equipment or alterations are required and it can even
be produced with the facilities available for baklngi
in the homes or small bakeries. In other type o
biscuits, viz., the Australian lactose-free =~ milk-
biscuits, co-precipitated calcium caseinate is used as
the major source of milk proteins, which is not_avail-
able in India.  Further, the addition ofegdgslls also
essential. In order to overcome all these difficulties,
the present investigation was taken up.

Materials and Methods

The protein-enriched milk biscuits were prepared
according to the following flow-diagram:

Raw material-------- »-Creaming-------------- »-Folging

Rollilng-« ----------------- Kneading-«------------- Mixing

Baking---------------- »Cooling------------ »Packaging and
storage

*N.D.R.I. Publications. No. 72.116.

5



JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 10, OCTOBER-DECEMBBR 1973

Selection ofraw material:  Good quality raw materials
were selected for the manufacture of Proteln-_enrlched
milk-biscuits.  After preliminary trials, the final trials
were conducted with the ingredients in the following
proportion:

Wheat flour (maida) (g) 100
Sodium caseinate (g) 50
Castor sugar ﬁg) 100
Butter (unsalted) (g 120
Skim milk powder (g 10
Baking powder (g 2
Water (ml) 20

Creaming: Accurately weighed quantitites of butter,
sugar and skim milk powder were taken and rubbed
together to a creamy consistency.

Folding: Then wheat flour, sodium caseinate and
baking powder were sifted together and added to the
above mixture and folded in by hand till crumb-
texture was reached.

Mixing: The measured quantity of water was
added to the above mixture and mixed well.

Kneading: The above mixture was kneaded to a
smooth homogenous mass.

_ Rolling:  The dou%h so obtained was rolled out
into thin sheets of 3-5> mm thickness by means of a
wooden roller. The sheets were cut into desired
shape pieces by means of a biscuit-cutter mould.

Baking: The cut pieces were placed over wire
%auze trays of the oven in single layers and baked at
90+5°C for 25-30 min.

Cooling: The well-baked biscuits were removed
from the trays and cooled to room temperature.

Packaging and Storage: The cooled biscuits were
packed in two ways: (e% put in sealed polythene bag
and (b) wrapped in thin packing paper.
studies were carried out at 37+1°C.

_Analytical:  The raw materials used and finished
biscuits obtained were analysed as follows:

Wheat flour was analysed for flavour, moisture, ash
and organoleptic qualities®, fatl) and total proteinll
Flavour, fat, moisture, ash and organoliptic qualities
of sodium caseinate were also determined according to
S specificationl2  The unsalted butter was analysed
for flavour, organoleptic (f]ualltles, fat and moisture13
Biscuits were analysed for flavour, body, texture,
colour, appearance, organoleptic acceptability, fat,
carbohydratel) proteinll, moisture and ashl4

he storage

Results and Discussion

Six preliminary production trials were conducted
and the average results have been presented in Table 1.
Table 2 shows average gross r;hemllcallcomgos!tlon of
sodium-caseinate enriched milk-biscuits obtained in
final trials compared with those of commercial samples.
Fig. 1 shows graphically the changes in moisture
content of caseinate-biscuits during storage.

Table 1 shows that the optimum temperature-time
combination of baking caseinate-biscuits was found to
be 190+5°C for 25-30 min. Further, as sodium
caseinate content was reduced with respect to wheat-
maida, the gummy feel in mouth and bitter after-taste
was also reduced correspondingly.  Addition of sodium

Table 1. productio dagta for sodium cgseinate-enrighed milk biscuits
. Perm tr alsm?\ver e of Six
For each tnai: ea% 100g; Castor sugar, 100¢-

Itter ater taste
?Stlmproved; formula used for

Baking condiitions Raw material used Physical properties el
. emar
Tep. (0 (i 3(5 ng)‘ Ezgg S%P- Y ggggg;a% Flavour Bl 300 AR
18455 4 mw 20 7 | )] F F C%aml F »
1845 4 )] M 5 60 F F > F t
90465 ¥ O W 2 50 G G Cris G i
05 XN N W 2 0D VG VG “”'f’%d VR
906556 250 »H w0 2 A0 N VG VG i VG %
Cosyg ot . . . .
gﬁ-f IW%SEIegfe \%E@Ed Good \STIU t%ﬁ wn%%mh E?tt%? :r g:rt %agsst%%ﬁaid colour improved
‘M.P.ZSkint milk powder ~Very o é g%;{ o it P

e
t??a?s appearance greatly
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caseinate and wheat-maida in the ratio of 1.2 gave best
results. Variation of fat content (cooking butter)
affected the flavour, body and texture, and acceptability
of the final product, a ratio of 1.2:1 of cooking butter:
wheat maida gave optimum results, From the same
Table it is also apparent that addition of 10-20 per
cent skimmilk powder improved the colour and appear-
ance of the finished biscuits.

In Table 2 it will be observed that the average
moisture content of caseinate hiscuits was 2.55 per cent,
which is within the 1S1 specifications4 of 6 per cent
moisture. The New Zealand whole milk biscuits
and Australian milk biscuits contain 3 per cent moisture
as reported by Bolin and Davis.5  The average protein
content of caseinate biscuits was 16.56 per cent,
which |s_h|gihe_r than in commercial samples manu-
factured in India.

‘Fig. 1 shows that moisture content of caseinate
biscuits increased significantly in paper packing,
but sllghtlg in polythene-packaging, during the period
under study.
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T able 2. gross chemical composition of sodium caseinate
ENRICHED MILK BISCUITS COMPARED WITH
COMMERCIAL SAMPLES

(Final trials—Average of six)
Carho-
Absh hya(fra%e

o Mois- ;
Type of biscuit t%/re Pr%tem Fat
0

oo %% B

Sodium caseinate* 2.6 166 286 083 574
Commercial samples If 73 144 130 183 635
f 77 156 140 340 600

" 43 81 152 077 717

IV 36 56 181 103 717

V27 63 182 102 718

* Production formula given in Table 1
f High-protein biscuits (India)
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Beta-amylase Activity in Germinated Bajra and Barley Varieties
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Chemical composition of 3 varieties each of bajraand barley grown commercially in Haryana and Punjab

is reported, /jj-amylase activity during

ermination was also studied in all the six varieties. Comparison

was made to find out the suitability of%ajra for malt production. Starch content among bajravarieties

ranged from 56.42 to 61.91 per centwhile it ranged from 67.13 to 68.09 per centinvarious
/3-am);lase activity increased progressively with germination upto 30 hours and then decreased
2 hours in case of bajra varieties while it continuously increased upto 72 hours in case of

upto

arley varieties.

barley varieties. The rate of increase in enzyme activity, however, was slower in tbe first 24 hr of

germination in the case of barley.

“Rapid developments in the field of agriculture have
?lven rise to high Yleldlng varieties which in turn have
ed to a significant surplus of certain grains like bajra.
The total production of bajra in India has increased
from 3.6 million tonnes in 1960-63 to 8 mil tonnes
in 1970-71L To meet the increasing demand for
malt it is necessary to seek new raw material for malt
production. The possibility of using baﬁra as raw
material for malt production comes from the fact that
ragi (Eleusine corcana), a similar millet, is being used
for malt production.

The two main factors essential for a certain source
to be good for malt production are (i) high starch
content and gt) high /3-amylase activity during ger-
mination. The Bresent Investigation reports a com-
parative study of bajra and barley varieties with respect
to the two important characteristics for the suitability
of malt making.

Materials and Methods

The three varieties each of bajra viz., HB-7, HB-3
and HB-4 and of harley viz., BG-1, C-138 and C-164
were procured from the Department of Plant Breeding,
Haryana Agricultural University, Hissar.

Chemical composition was determined by AOAC
methods2  Crude protein (N X6.25) was determined
by micro-kjeldahl method3

Germination Studies: Weighed amounts of properly
.washed and dried seeds of different varieties were
soaked in distilled water for one hour. After that
these were germinated in petri dishes having wet filter
paper (Whatman No. 1). The germination of bajra
seeds were carried out at 35°C in an incubator, while
that of barley at 25°C in a refrigerated incubator.
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Samples were taken every 6 hourly interval upto 72
hours during the germination.

Extraction of enzyme was done according to the
method of Nason4 with a few modifications. The
%ermlnated seeds were ground in cold 0.016 M acetate
uffer (pH 4.8) in a mortar and pestle in ice bath.
The suspension was then centrifuged at 0° for 15 min
at 10,000 rpm in a refrigerated centrifuge (Janetzki,
K-24). The supernatant was made up to 25 ml.
with cold buffer.  The method of Noelting and Bern-
feld5 was adopted for enzyme activity determination.
Activity was expressed as mg of maltose formed per ml.
enzyme extract at 37°C in 3 min,

Results and Discussion

The proximate analysis of three varieties each of
bajra and of barley are presented in Table 1. The
data showed that the major components varied little
in the varieties of the two cereals. There was, how-
ever, a difference in the starch content of the two
cereals, it being slightly lower in the case of bajra
varieties as compared to barley varieties. The two
crops also differed from each other for ash, crude fibre,
crude protein and ether extract, the former two were
higher in barley while latter two components were
comparatively high in bajra

Mylolytic activity was seen during germination
of these” varieties of bajra and barley. The results
are presented in Fig. 1 and Fig. 2. An important
ohservation was that /3-amylase activity in bajra
varieties reached a maximum value after 30 hr of ger-
mination and at 72 hr was almost equal to that at zero
time (Fig. 1). In the case of bajra there was a sudden
increase in enzyme activity from 6 to 12 hr, there-
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Table 1. chemical composition of bajra and barley varieties
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after there was an almost constant and steady increase
upto 30 hr.  Subsequently there was again a sudden
fall in the enzyme activity up to 36 hr and then com-

ﬁaratl\/_ely a lower rate of decrease in activity upto 72
r till it approximated that at zero period.

The enzyme activity in barley varieties showed a
small increase upto 24 hr of _?_ermln.atlon (Fig. 2)
following this it showed a significant increase. ~The
activity gradually increased until 72 hr of germination.
The fact that amylase activity increased rather slowly
upto 24 hr may in part be due to the slow process of
germination. 1t was seen that in the case of bajra
varieties sprouting began after 7 .or 8 hr of germination
while in the case of barley varieties it occurred after
about 24 hr.

Similar behaviour of _beta-amY(Iase in other crops
has been noted. Oparin and Kaden6 observed in
wheat seeds that beta-amylase activity increases in the
first 6 days of sprouting and then it falls off. Roca
and Ondarza7 obtained similar results in corn with
dextrinogenic and saccharifying amylases [ncreasmg
erogre55|vely during germination. Proskuriakov an

ikiforoveskaia8 and Patel and Patel9 reported-
germination studies in wheat and groundnut respec-
tively. They found that activity of betﬁ-am lase
increases with time and then starts falling OIT. ~ Saha-
ran and Waglel0 reported that in wheat /?-amylase
reaches to a maximum value at 96 or 120 hr of germina-
tion dependlnP Uﬁon variety and after 192 hr it drops
down to nearly that at zerd time.

When enzyme activity of individual variety among
each crop was compared, it was observed that HB-3
amongst the three atjra varieties, had lowest activity
at every stage except zero and 6 hours while HB-1
had lowest at zero hour but highest at 24, 30, 60, 66
and 72 hr and at other stages it had medium value.
HB-4 had fluctuating values for the enzyme activity.
Amongst the barley varieties, C-138 had highest
value ugto 60 hours of germination and medium at
66 and 72 hr. On the other hand BG-1, which had
medium values upto 18 hr, had lowest value startln%
from 18 hours onwards upto 54 hr and highest at 6
and 72 hr of germination. In case of C-164 it was
lowest upto 18 hr, then medium upto 54 hr and again
lowest at the end.

When the relation for starch content with enzyme
activity was seen, it was found that in none of the
varieties the enzyme activity was in any way related to
starch content. ~ Similarly,” there was™ no “correlation
between enzyme activity and crude protein content
of grains,
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RESEARCH NOTES

IMPORTANCE OF VOLATILE OIL AND COLD
WATER EXTRACT ESTIMATION IN
ANALYSIS OF CUMIN (JIRA)

Determination of volatile oil and water extract is
recommended to prevent admixture of exhausted
spice in cumin.

In more recent times, essential oils instead of the
spices are being used for fIavqurlnﬁ purposes.  Federal

ood and Drug Administrationlhas defined spices as
‘aromatic vegetable substances ... from them no
ﬁortlon of any volatile oil or other flavouring principle
as been removed’.

With the exception of exhausted spices, the presence
of most foreign ingredients is best detected hy the
use of the microscope, although chemical analysis
furnishes valuable corroborative evidence. But the
difficulty arises in case of exhausted spices, as obviously
no characteristic difference in structure can be found
in such cases.

This investigation is based on the same lines as
that for coriander2 Thirty samples of cumin were
collected from the local market, crushed and analysed
as per the Prevention of Food Adulteration Rules
19553; volatile oil and cold water extract were also
estimated. = After the volatile oil extraction, the residue
was brought to its original state and the experiments
repeated on the exhausted stuff.

Anather set of experiments was conducted to see
the effect of hot water extraction upon the whole seed
as it is a common practice to serve Jira Parti, in
restaurants.

The volatile oil determination was done by B. P.
method4 and cold water extract b{ ISI' methods.
The results are tabulated in Table 1.

tavie L RESUIES o Analysis o+ Thirty Samples .- Cumin (Jira)

W
' © ¢5?
'& Y

i
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Table 2 ?IVG_S the frequency distribution. The idea
for such classification Is to ascertain which of the
ranges are covered by the largest number of samples
and to suggest these for fixing a revised standard.

~ The ug)Xer limit of 9.5 per cent for total ash fixed
in the PFA Rules3appears to be rather high.  Results
of analysis show that it rarely reaches 8.0 per cent
and nearly two third of our results fall below 7.5 per
cent.  Although many other countries have followed
the same standard, in our opinion the higher limit for
total ash of Indian cumin may reasonably be fixed
at 8.5 per centand in no case it should he ‘above 9.0
er cent.  The upper limit for ash insoluble in dilute
CL may also be fixed at 1.25 per cent as none of our
results exceed even 1.0 per cent. Regarding volatile
oil, we recommend 2.5 per cent as the minimum value
as more than 90 'oer cent of our results are well above
that and none falls below. In suPport of our findings
we can also cite the reference of IPC6 and Thorper.
Considering the frequency distribution, a lower limit
of 14.0 per cent can be safely recommended for the
minimum standard of cold water extract.

Analysis of the exhausted stuff shows that though
the powders are devoid of any volatile oil and whole
seeds contain only traces (ranging from 0.15 to 1.2,
showing aloss of 64 to 95 per cent of the actual values),
the total ash and ash insoluble in dil HC1 are within
the prescribed limits3  Results of cold water extract
also show a steep declination, in cases of powder the
areonly 3.2 to 4.6 (showing a loss of 69 to 82 per centﬁ
whereas in case of whole seeds they are only 4.6 to 5.
(the loss being 69 to 74 per cent). It can be easily
observed from our findings that though the exhausted
stuffs (both powder and whole) contain much less
cold water extract and volatile oil content (in case
of Bowder the latter is totally absent) yet according
to P.F.A. standards3 we are forced to declare those
inferior stuffs as genuine. In su?gestmg therefore
suitable standards for cumin, the figures for volatile
oil and cold water extract should be taken into con-
sideration as otherwise it is practically impossible
for the public analysts to cope with the unscrupulous

vendors.
A R. Sen
'aFood.Laboratory, P. K :
9 November 1972
T.Y. Mathew
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Table 2 spread o« values

Moisture % Totalash %  Ashinsolubleindil. HCL %  Volatile all % Cold water extract
6.0 (4) 69— 7.0 (4) 02 (4) 25 (2) 149 (2)
7.0— 8.0 (18) 71— 73 (16) 0.3— 04 (20) 2.8- 29 (4) 159— 162 (4)
8.5— 9.0 (6) 74— 16 (10) 05— 08 (6) 3.0— 33 (19) 165— 17.7 ( 6)
100 () 34— 36 () 186— 191 (4)
19.8- 20.4 (4)
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EFFECT OF HOMOGENIZATION AND
PASTEURIZATION ON GERBER FAT TEST OF
BUFFALO MILK

Investigation was carried out to find out the effect
of homo%emzatlon and pasteurization on Gerber
fat test of buffalo milk. The sequence adopted for
homogenization was before and after pasteuri-
zation. Pasteurization was by Holder and HTST
methods under laboratory conditions.

The demand for homogenized and pasteurized
milk has considerably increased in the leading dairy
countries of the world, owing to the various beneficial
effects attributed to homogenizationl In India too
It is expected that in the near future homogenization
of market milk may be adopted on commercial scale.
At present homogenization is adopted mostly in
recombined milk preparation and ice-cream industry.
Legal limits are in force in terms of fat and solids not
fat of milk in various states of India2 For determina-
tion of fat Gerber test is commonly adopted.

Trout and Lucas8 compared the results of Gerber
fat test of hom%genlzed and unhomogenized 24 cow
milk samples and reported that 12 were the same, 5 of
the homogenized were lower, ranging from 0.02-0.07

per cent and 7 were higher, rangin%from 0.02-0.08
per cent. Burr observed that the Gerber test gave
variable results of homogenized cow milk depending
on the time of centrifuging. Likewise, a number of
workersLreported lower fat test by Babcock method
on homoFemzatlon of cow milk as the fat cannot be
completely released with the conventional process.

Buffalo milk constitutes a major portion of market
milkin India. The avera%e fat content is 6.5 per cent,
with fat globule size of 5.01 microns and the number of
fat globules is 3.2 million/mm3  The cor(espondlng
figures for cow milk are4.5 per cent, 3.85 microns an
2.96 million/mm3 respectively4

From the above observations it seemed that the
conventional Gerber fat test on hompgenlzed and
pasteurised buffalo milk may not agree with that of raw
milk and hence this study was carried out.

Bulk buffalo milk from the experimental dairy of
National Dairy Research Institute, Karnal standardised
to 6 per cent fat was used in the experiments.

_ Holder pasteurization: Standardised milk was held
in waterbath at about 80°C so as to raise the temperature
of milk to 63°C in about 5 min. ~ Later, the milk was
held in another water bath maintained at 63°C for a
period of 30 minutes. HTST pasteurization: Stand-
ardised milk was held in a water bath maintained at
80°C such that milk was allowed to come to atempera-
ture of 73°C within 15 min and maintained at this
temperature for 15 sec. Milk was homogenized at
60-63°C with Rannie piston type homogenizer, the
pressures for the first and second stage being 180 kg/cm?2
and 40 kg/cm2 respectively. The sequence of homo-
genization was as follows (i) Homogenization after
pasteurization, (it? Homogenization prior to pasteuri-
zation. Al samples were cooled and maintained at
4-6°C for a minimum period of 3 hr prior to analysis.

The fat content of milk samples were determined
accordm% to Gerber methods. Thirteen replicates of
each of the ahove treatments were statistically analysed
by analysis of variance method.
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Table 1. the fat percentage (gerber method) under different
METHODS OF PASTEURIZATION, STAGES OF HOMOGENIZATION AND
SEQUENCE OF HOMOGENIZATION. 13 REPLICATES

Per cent Fat
Homogenization

H.T.S.T..gaste-
ion

Sequence  Pasteurization
qo? Holder paste-

homoge- urization urizat
hization - Single  Two Single  Two
Holder 33~ S48 stage Saje  stage
H.AP. 603 601 595 592 597 592
H.P.P. 602 602 59 59 5% 591
Average 603 602 596 592 59 59
Per cent devi-
ation
Overall +0.50 +0.33 —067 —133 —067 —1.33
HAP. +0.50 +0.16 -0.83 —133 —050 —133
H.P.P. +0.33 +0.33 —067 —133 —083 —150

Fat content of raw milk : 6.0% ;

Critical differences: 0.04 o
H.A.P.= Homogenization after pasteurization
H.P.P.= Homogenization prior to pasteurization

~ From the statistical analysis of the data (Table 1)
it is seen that pasteurization has insignificant influence
on Gerber fat test. An overall higher fat tests of
0.50 and 0.33 were observed for Holder and HTST
pasteurized milk respectively on percentage basis
over the raw milk fat test.

Homogenized and ﬁasteurized milk samples in
both the sequence of homogenization showed lower
fat tests than the raw milk on percenta?e basis over
the raw milk fat test. The average values for single and
two stage homogenized holder pasteurized milk fat
tests were lower by 0.83 and 1.33 respectively in case of
homogenization after pasteurization while the corres-
ponding values were 0.67 and 1.33 when homogeniza-
tion was adopted prior to pasteurization.

Likewise, the average values for single and two stage
HTST pasteurized milk showed lower Gerber fat
test of 0.50 and 1.33 respectively over raw milk fat
test on percentage basis when homogenization was
done after pasteurization; while these values were
0.83 and 1.50 respectively when milk was homo?emzed
prior to pasteurization. " This indicated that although
the sequence of homogenization was not significant
enough in lowering the fat test, homogenization prior
to Easteurlsatlon showed overall lower fat values
(1.08) compared to those of samples homogenized
after pasteurization 0.9972 over raw milk fat test on
percentage hasis. The two stage homogenization
resulted in an overall lowering of that fat test (1.33 per
cent) than single stage homogenization (0.67 per cent).
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AN IMPROVED METHOD FOR DETERMINING
SOLUBILITY OF EGG POWDER

Solubility ofeg? powder is widelly used as anindex
ofquality. The Indian Standards Institution method
forestimation ofsolqb|I|t¥u3|ngwaterforextractlon
did not give consistent results. An improved
method using solvent mixture, salt solution and
watelrt, was found to give consistentand comparable
results.

The solubility of e?g powder has been widely used
to correlate the results obtained with its functional

properties and as an index of quality. A number of
procedurest*3have been recommended for estimating

S_O|Ub|||'[kl of whole egg powders. Hawthorne2 con-

sidered the chemical method as the best but as it was

too time consuming, a refractometric method which

could correlate best with the chemical method was

devised by Haenni.  This was subsequently modified by

White and Grants.  The Indian Standards Institution6
has also laid down the method of determining the

solubility of egg powder.

Durin(t] the course of studies on storage stability of
foam mat dried e?g powder, the solubility, when deter-
mined by the IST method®, was found fo decrease on
storage after 3 and 6 months but increased after nine
months, which was contrary to the findings of earlier
workers79

Emplo in% ISI method® for estimating solubility of
egg powder freshly obtained from Accelerated Freeze
Drying Unit, Delhi, the results varied from 35.9 to
51.3 per cent in eight estimations whereas the solubility
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was 97 Ber_cent by Haenni’s method. The dry sedi-
ment obtained in estimations of solubility by 1Sl
method6 was extracted with petroleum ether and the
extracts after removing the solvent in four cases
were found to vary from 23.7 to 27.3 per cent when
calculated on the weight of the original sample taken.
Difficulty was also experienced to carry out the
estimation as per the method without disturbing the
sediment as laid down therein. .
Due to variations and difficulties encountered in
obtaining reproducible and correlative solubility index
data by the ISI method6 work was initiated to develop
an improved method for estimation of solubility of
eg% powder. . .
etroleum ether and benzene mixture 80:20 is
added to 19 sample of eqg powder in the centrifuge
tube kept half immersed in water at 55-60°C, mixed
well with a g}ass rod and centrifuged for 15 min at
3500 rpm. The supernatant liquid is decanted off
and the extraction with the solvent mixture regeated
once more. The contents of the centrifuge tube are
dried thereafter at ambient room temperature. - Sodjum
chloride solution 5 per cent (W/vg, is_then added,
to the sediment inside the tube and mixed well for
about 15 min. It is centrifuged as before and the
supernatant liquid is decanted off. Finally warm
distilled water at 55 to 60°C is added to the contents
and mixed thoroughly with a glass rod. It is centri-
fuged again and the supernatant _Ilgmd is decanted off.
The sediment in the tube is dried at 105+2°C to a
constant weight and the solubility percentage cal-
culated.
Different types of samples prepared from three
types of egg powder were first packed in cellophane
00 grade and then inpaper/foil/polyethylene laminate,
the plain can and 0.04 mm thickness laminate were
used only for packing under nitrogen as this laminate
has been found impermeable to gas by Ghosh et alld
The quantity of egg powder packed was 30 . in each
case

Egg powder tablet was made by compressing the egg
powder at ambient temperature into blocks of 4 cm X
cm size at a pressure of 400 psi/10 sec using a 12 ton
Carver laboratory press and an iron mould in case of
AFD egg powder and foam-mat dried egg powder.
However, to produce a satisfactory cohesive block
from spray dried egg powder, a minimum pressure
of 1500 psi/10 sec was necessary. _

The solubility of AFD egg powder was estimated
by the |mFrpved method and by Haenni’s method.
The solubilities were 98.1 and 97 per cent respectively.
The estimations were done in duplicate and triplicate.
Usm? only petroleum ether instead of the mixture
of solvents the figure for solubility was found to be
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T able 1. percentage solubility of egg powder As
DETERMINED BY DIFFERENT METHODS

O Solubility
oFE 9 /: % g ft
yﬁ BFowm @S e
ADegpodr 8 28238 702,698 685
AED e ponder 2030 8 455,378 746748 T59
or 0% 8 51254 8274
mr 9 £1%9 LOQL T
. F 9 319%3 Q979 6
a1 098,689 685
gponcer 2030 10 B4 T59
r 203 0 760,57 810
S, 806,805 71
s 3 2 79769 7l
: D 665, 665 634
600 powcer 2030 12 731,730 71
g ponder 2030 12 2,745 85

. I 9 803,806 87
D= Accelgrr%tgd frecze dried;  FMD=Foam mat dried;

A]E ra L .
? Sar?g ve}f Ues Were obtained in these repetitions

82.2 per cent and the sediment showed presence of
some fatty matter. .

Solubility data obtained on different t)g)es of samples
from three types of egg powder stored for different
periods when packed in flexible packs are enumerated
In Table 1. Itis observed that the ISI method6using .
water only gives inconsistent and low results. The
improved method gives fairly reproducible results
which are fairly comparable at ambient room tempera-
ture with those obtained by Haenni’s method, being
mostly within the limits of experimental error. At
higher temperature (37°C) the figures obtained by the
improved method are in some cases slightly higher
than those obtained by Haenni’s method.

It is concluded that there is no inconsistency in the
results obtained by the improved method and the
solubility figures on samples stored at ambient tem-
Berature are quite comﬁarable with those obtained
y Haenni’s method which was considered as the
best physical method by Hawthorne2 for estimation
of solubility ofegg powder.  The difficulty experienced
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in solubility estimation without disturbing the sediment
as laid down in 1S Sﬁeuflcatlonfs has been eliminated
in the improved method as the fat is removed by the
solvent mixture.
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RANDHUNI (Apium Graveolens L.) AND ITS
QUALITY STANDARDS

Standards based on ash, volatile oil ether extract
etc., are necessary to check sophistication of this

spice.

Randhuni or Indian celery, the- dried ripe fruits of
Apium graveolens L., i Wldely used as a spice in this
country.  The ridged fruit consists of an ovate
dark brown cremocarp, often heing found separate
when the spice is purchased. The seeds of randhuni
are highly valued as a condiment and for medicine,
either directly or in the form of an extract.

Due to its small size and dark colour it is liable to
sophistication in different ways. Admixture with
extraneous sandy matter and:foreign .seeds of similar

.EXcee
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appearance are most common. Suitable standards
are therefore desirable to ensure its genuineness, and
we are supplying some data to help in framing such
standards for purity.

_ Before the main analysis a cursory examination
is made for the presence of waste materials such as
excess stalk, foreign seeds, etcL Whole spices are
then ground thoroughly before the analysis is com-
menced. The carbon tetrachloride test for extraneous
matter should invariably be carried out on the
powdered sample. 1t has been ohserved on a number
of occasions that such extraneous impurities may
firmly adhere to the surface of the whole sample
and will not settle down and thereby escape detection.
Moisture is determined br distillation from toluene, and
total ash and ash insoluble in dil. HCI ate determined
by the conventional methods. Direct estimation of
volatile oil is done by B.P. method2 whereas non-
volatile ether extract and cold water soluble extract
are done by I1SI3methods. The results are given in
Tables 1 and 2.

The limits of the foreign organic matter, foreign
seeds and volatile oil of randhuni are similar to that
of celer#. Steam distillation glelds a slightly pale
yellow thin oil ranging from 1.5 to 3.0 per cent. A
minute fraction is soluble in water resulting in
slight turbidity, but as the figures corraborate with
earlier publications5g it seems to be negligible.  For
whole ‘seeds moisture content is not so much
important.  But our main problem is with the results
of total ash, ash insoluble in dilute HC1 and non-
volatile ether extract. As regards the former two, four
of our findings are u.nusuaIIY high, because of the
sandy matter they contain. For that reason, they should
be neglected.l Even so, ash insoluble in dilute HCI

s the limit for c_eler¥4. The non-volatile ether
extract of randhuni is_also much lower to that of
celery?. Even our maximum does not reach the limit
for celery. Presumably, this maY be due to local
variation. The cold water soluble extract, in con-
junction with volatile oil and non-volatile ether extract,
W|I1I:fcheck any admixture with exhausted or inferior
stuff.

Though the number,ofsamPIes analysed is not much
and to_draw a conclusion on the basis of these results
alone is not very wise, yet in our opinion the data
obtained will be helpful for further studies in fixing

the specification for this spice.
A gg Sen
&@ Isnes

Egiwtra Food Laboratory,
Cutta
T. V. Mathew

5 March 1973
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Apale oy

12.6

¥

3.0 14.2

1.5 5.8

2.4 9.4

ad of valu

et o O

11.9— 14.2 12.6
(2) (4) (2)
2.7— 2.8 10.5— 10.9 9.7— 10.4
(7) (4) 3)
2.5 9.1— 10.0 8.5— 9.4
(6) (7 (5)
2.0— 2.3 8.0— 8.6 7.5— 8.1
(7 (6) (11)
1.5 5.3— 7.6 5.9— 6.6

(3) (4) (4)

» Bracketed figures show the number of samples,
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Table 1. analysis of randhun
Moisture Total ash /ﬁ%ﬁnso
% % %
MaX. 11.0 11-0 4.0
Min. 5.0 6.9 0.5
AV. 7.8 8.8 2.5
T able 2. spre
Moisture Total ash ﬁspdipsoHEIF
% % %
10.0— 11.0 10.5— 11.0 3.6— 4.0
(2) (4) (4)
8.0— 9.0 9.3 — 10.0 3.0
(15) (5) (6)
6.0— 7.0 8.4 — 9.1 2.1— 2.8
(7 (6) (7
7.6 — 8.3 1.3— 1.8
(7 (6)
5.0 6.9 — 7.3 C.5— 0.9
(1) 3) (2)
References
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VALINE PRODUCTION BY AN ACHROMO-
GENIC VARIANT OF MICROCOCCUS
GLUTAMICUS

A promising source of microbiol valine s
discussed.

A number o'f applications for L-valine in tie food14
and pharmaceutical industries7 8are known. ~ Several
authors have studied the production of valine by
microbial fermentation91L Tauro et al.,10isolated an
Aerobacter sp. from coconut neera capable of excreting
4.0 mg per ml valine under the optimum ccnditions.
A strain of Aerobacter aerogenes excreting 1.73 mg per

ml. valine was reported by Mandel and Majumdarll
Durlngg our attempts to obtain amino acid _excretl_ngi
mutants of Micrococcus ?Iutamicus for industria
fermentation, a considerable number of auxotrophic
mutants were found to excrete lysine and valinel2
Among the non-auxotrophic mutants (colour and
colony variants) which were also tested, an achromo-
genic variant obtained after treatment with ethYI
methane sulfonatel2 was found to excrete considerable
amounts of L-valine. The colonies of the parent
organism were of pale straw yellow colour while those
of the variant were devoid of the pigment and appeared
whitish. A prototrophic variant having different amino
acid excretion ?atternlls rather a rare observation
and it was therefore of interest to test the potency of
this variant to excrete valine under optimum levels of
the constituents of the fermentation medium.

Fermentation was carried out by inoculating 50 ml.

of fermentation broth in 250 ml conical flask with 5 ml
of an overnight culture containing about 107 cells
9er ml and incubating at 30°C in a rotary shaker for
2 hr. Extracellular valine in the culture fluid was
estimated b¥m|crob|olog|cal assay using Streptococcus
faecalisls  The basal fermentation medium was of the
following composition: glucose, 5%; ammonium
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sulphate, 1.0%; KHgPC”, 0.05%; yeast extract, 0.01%;
meatextract, 0.2%; peptone, 0.2%; M gS047H2,0.05;
CaC03 1.0 per cent.  In the basal medium the con-
centrations of glucose, nitrogenous compound, peptone,
meat extract and yeast extract were varied individually
each time in order to standardise their respective con-
centrations in the fermentation medium for maximum
yield of valine. For selecting asuitable nitrogen source,
ammonium sulphate in the medium was substituted
with other nitrogenous compounds (Table 2).

Cell density was measured turbidimetrically in a
Klett-Summerson photoelectric colorimeter using a
filter No. 66 after suitable dilution and expressed as
Klett units.

The yield of valine and cell growth with various
concentrations of Plucose in the fermentation medium
are shown in Table 1. A maximum yield of 2.2 mg/
ml of valine was obtained with 2.5 per cent qlucose
in the medium. At hlglher concentrations of glucose,
the cell density and valine yield were both lowered.

“With 2.5 per cent glucose in the medium, various
nltrogenous substances as shown in Table 2 were
added to the fermentation medium at levels corres-
ponding to the same amount of nitrogen in each case.
In the cases of 3 nitrogenous compounds, viz., KN 03
NaNO%, and (NH43 HPO% no extracellular valine
could be detected and the cell growth was also con-
siderably low. Ammonium chloride was found to be
the most valuable nitrogen source (Table 2), a con-
centration of 1.5 ;%er cent yielding a maximum of 2.9
mg/ml of valine (Table 3).

The effects of addition of Ipeptone, Yeast extract
and meat extract on valine yield and cell density can
be seen from data summarised in Table 4. The best
yield of valine, 4.5 m% per ml was obtained with 0.25
per cent peptone, 0.05 per cent yeast extract and 0.5

Table 1.
CELL DBNSITY AND EXTRACELLULAR VALINE*

WY R
10 01

effect o

D-glucose (% &

0 .
10 620 13
25 1310 22
50 160 16
15 0 12
100 30 13

* Values are average of triplicates
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cell density and

T able 2. effect of nitrogen source on
EXTRA-CELLULAR VALINE*

! I

Nitrogen compound Aty ft%' r

orrt 1, T 4
Control . 9
NHACL 616 1£2 00 22
nh,no3 d0 106 1040 16
(NHs04 A0 16 B0 15
kno3 1386 269" 510
NaNOj 647 2% 50
(NHj)HPO, pI 36 2
Ammonium tartrate L% 26 1
Urea %70 080 15 03

* Values are average of triplicates

T able 3. i s of ammon

CHLORIDE ON CELL DENSITY AND EXTRACELLULAR VALINE*

U R G

effect of different co

Control 6
050 150 19
075 1800 23
100 2000 26
150 230 29
175 200 21
200 2100 26

Values are average of triplicates

per cent meat extract in the medium. It is evident
that the mutant is capable of excreting considerable
amount of L-valine in a medium containing glucose
2.5; NHACL, 1.5; KH2 04 0.05; KHP04 0.05 per
cent; yeast extract 0.05 per cent; meat extract,
0.5 per cent; peptone, 0.25 é)er cent; MgS04 7TH,
0.05 per cent and CaC02 1.0 per cent.

It has been a common observation that auxotrophic
mutants of bacteria give not only better yields but also
produce amino acids which the parental strain is
Incapable of producing. Nakayama9 and his group
have isolated valine excreting, iso-leucineless and
leucineless mutants of the glutamate excreting parent
M. glutamicus. In the present case, however, since
no apparent metabolic block is involved in the change



12 M. S, Richard Joseph and Ramechandira Rao,
wwm?g|8?b|ol., 1&%,9 17’6%1]?

194 JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 10, OCTOBER-DECEMBER 1973
T ifferen eqtratio eptane
I ©

Concentrations of growth factors (%) | cerity Extracellular
Peptone Yeast extract  JYrdly ﬁ?\eﬁ o (@ﬁ!ﬁ)

EEEN
‘A
‘B B B

* Values are average of triplicates

over from glutamate excretion to valine excretion, it
is possible that the achromogenic culture is a variant
with altered regulation of valine biosynthesis. ~ Further
studies could be made to test this and it may be
worthwhile to assess the industrial utilization of this
culture for large scale production of L-valine.

ﬁ]esr%}trﬂel’:mg?ghnologlcal Research

8 March 1973

Richard Joseph

Nitin Desai

M. S. Shanthamma
T.-N. Ramachandra Rao
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A SINGLE-STEP EXTRACTION AND CLEAN-
UP METHOD FOR ESTIMATION OF CARBARYL
IN FRUITS AND VEGETABLES

Carbaryl is extracted from the substrate with
methylene chloride and the extract is 8assed
through ‘Florisil’ column activated at 130°Cfor /
24 hr. Insecticide is hydrolysed by methanolic
alkali and the intensity of the colour developed by
adding p-nitrobenzene diazonium fluoborate, is
measured at 470 mu.

The method of Johnsonl for estimation of caibaryl,
adopted as official, requires a special equipment, which
isnoteasily available for evaporatingmethylene chloride,
a solvent. So Benson ana FinocchiaroZmodified this
method and recommended asteam bath for evaporation.
In hoth these methods coa%ulatlng solution is added
during clean-up to remove the mterfermF substances.
This step is followed by many steps [ike filtration
through ~hyflosupercel and then partitioning with
methylene chloride which are time consuming.

Therefore, a study was undertaken to find out any
other suitable method which will be a quick one and
at the same time will not reduce the recovery. The
method presented here is a modification of the method
given by Whitehurst et al3

Take 25 g substrate and cut it into pieces. Blend
the substance along with 150 ml of distilled methylene
chloride for 4 min at high speed. Filter the extract
through funnel fitted with permanent filter of one Boro-
sity. Pass the extract through ‘Florisil’ (100-200
mesh size) column activated at 130°C for 24 hr
(when the inactivated ‘Florisil’ advocated by White-
hurst3 was used, it was found that the blank values
were undesirably more, thereby reducing the sensitivity
of the method. ~ So an activated ‘Florisil’ was used in
the present method). Give two washings with 10 ml
portions of methylene chloride. To the cleaned
extract add 1 drop of diethylene g11lycol as keeper.
Evaporate the solvent by keeping the beaker below
windy fan to one or two drops. To the residue left
in the beaker add 2.5 ml. of 0.5 N KOH in methanol
and allow the reaction to take place for 5 min. Then
add 18 ml of glacial acetic acid and 1 ml of freshly
prepared dge gqp-nltrobenzene diazonium fluohorate
-5 mg. in 10 ml of methanol). Immediately measure
the absorbance at 470 mp against substrate blanks.



qualitative studies on Identification of pulses

This method worked well with 9 substrate's viz.,
okra, brinjal, cabbage, cauliflower, tomato, guava,
potato, apple and peach but failed in case of maize,
orange, spinach and leaves of okra. Results of
analysis of the samples of different substrates fortified
with different concentrations, are presented in Table 1.

The sensitivity of the method was calculated by the
method given by Bates4 which was found to be 0.03
ppm (based on the blank values of all the substrates).

Though this method is quicker one as compared to
earlier methods, it is not suitable for highly coloured
substrates like maize, spinach, orange etc.

Preparation of standard curve: Take 0, 10, 20, 30,
40, 50, 60 and 70 pg of carbaryl in 150 ml methylene
chloride and pass it through ‘Florisil’.  The remamlng
procedure is same as described earlier.  The standar
curve was prepared by plotting absorbance against
amount of carbaryl (Fig. 1).

t of Entomology, . .
E&éb ncuft%or%mversny,
udhiana:
March 7973

S. N Deshmukh

Singh

Table 1. recoveriei ﬁi gingril §h%ﬂ go rtified samples of

Substrate C?{S‘?‘J Fca@?grg/%%ld Reogery re'?:@\?oenry
ow O B e
o OB s
e G B e
Caifforer 98 0% BH o
Tomato % %? %% 802
Gae B OB gz
Potalo B R a
e R WD a
Peach i B Y e

Al the experiments were repeated twice only
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56
49}t
42’}

-35

Arsso;zBANCE' :
.

—

30 40 N 60 70

ncentration |
Fig. L %n%rc &Nqurg()amaryl
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QUALITATIVE STUDIES ON IDENTIFICATION
OF PULSES

Identification ofdifferent pulses by chromatogra_ghy
of phenalic constituents present seems feasible.

~ Pulses form an essential constituent in human diet
in this country. On account of greater demand for
pulses and their products, there is scope for adultera-
tion of costlier pulses such as red gram and_Ben%aI
gram with kesari dal (lathyrus sativus), which has
een prohibited under the Prevention of Food Adult-
eration Actl

Pulses have been analysed for various chemical
constituents from time fo time2 These analysed
constituents which are common to all the pulses vary
only in their proportion but they do not give any idea
as o the characteristic of each pulse, so that it can be
identified |nd|V|duaII¥. Only In the case of lathyrus
sativus, the presence of the toxic amino acid /3-N-oxalyl-
0(-/3 diamino propionic acid has been reported3and a
method has been devised for characterising the pulsed!
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Methods at our disposal for the identification of
pulses are the physical and microscopic examination
which have their own limitations6. Therefore it was
contemplated to find out characteristic chemical
constituents in each pulse so that the findings could
primarily be applied for the identification of pulses
Individually or in mixture particularly when they are
in powdered form. A study of phenolic compounds
in various pulses was therefore undertaken and
pta%er chromatographic technique was used for this
study.

Local varieties of ten pulses namely, Bengal gram dhal
(Cicer arietinum), green gram (Phaseolus aureus), Black
gram (Phaseolus mungo), masur dal (Lem esculents),
tur dhal (Cajanus cajan), dry pea (Pisum sativum), Cow
pea (Vigna catjang), field bean (Dollichos lablah), horse
gram (Dolichos biflorus) and soya bean (Glycine max)
were purchased from Governmental Agencies, freed
from toreign matter and used. Kesari dal (Lathyrus

Table 1. characteristic of phenolics spots in pulse45 Olné)

water (4:
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sativus) was procured from the Department of Agricul-
ture in Mysore, Bangalore.

The chromatographic pattern of phenolic com-
pounds in the ethanol extracts of the powdered and
defatted pulses were obtained using the method re-
ported by the authors6. The chromatograms were
ohserved in day light and under ultra-violet light
before and after treating with chromogenic reagents
used to locate phenolic compounds?.

The chr.omatp%raphic patterns of phenolic com-
pounds varied with different pulses. ~ Individual pulses
contained at least one characteristic phenolic compound,
which was not found in other pulses. The Rf values
and characteristic colours with several chromogenic
reagents is presented in Table 1
~This chromatographic data can be used in the identi-
fication of pulses individually or in mixtures as in the
case of detection of adulteration with Kesari daP

(Fig- 1)-

aper chromatograms developed with butanol : acetic acid .
) solvent system

Beoretreament  POYIRD  RESHIRD oo appgree triﬂ%%@%

Pulse plﬁs%oqﬁc

B e Ok e St SR OBk G b Edh
Kesari dal 050 . P . Y . Y - YG
Bengal gram 0“4 - - IntBI
Green gram 0 Y SkyB
Black gram 042 LBL YG
Masur dal 038 Deep P LY Y Y Y YG YG CanaryY
Tur dal 031 LBl - LYG
Pea, ary 08 - Deep B BrBl )
Cow pea 06 P [P DeepB Y  YG
Field bean dal 062 BIG IntBI
Horse gram 092 Bl BIG IntBIG IntB G
Soyabean on BrBl IntBI

P=Pink; Y=Yellow, G=Green; BI=Blue; L=Light; Int=Intense; Br=Bright

_ The presence of a characteristic phenolic compound
in each pulse is further supported by the reports of
Braverman that chromatographic pattern of these
compounds are characteristic of individual species of
plants and are definitely controlled by specific genes
present in these plantsd  Further studies on the che-

mical characterization of the phenolic compounds in
the pulses are in progress.
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W% A SIMPLE INEXPENSIVE DEVICE FOR DETECT-
ING AND ESTIMATING CRACKS IN INTACT
PADDY GRAINS

Based on the principle of partial illumination
through narrow slit transmitting light from below,
a unithas been developed to detect and count the
cracks in intact paddy grains. A counter unit for
holding 100 grains and examining them for cracks
has been “prepared and found suitable in
processing work.

In an investigation to study the effect of steam treat-
ment and adverse weather conditions on the mllllng
quality of paddy the need was felt for a simple an
rapid method for estimating the proportion of cracked
grains in a large number of paddy samples. Hand
dehusking was tedious while the use of soft X-rays1'3
: : V\qca?1 exlper]swe for_droutlnle W%I‘k. The.p033|bt|hl|té/

of developing a rapid, simple and inexpensive metho
3 4 5 6 1 was therepforge invgstigatecf g

-ni n%gérichlori Henderson3 had observed that partial illumination
t

12

Fig. 1 ' | - -

ﬁéﬁa@%&%ﬁﬁ g?%hlc Rjig%legrr]l V¥It slu%éjn oram () reveals cracks in brown rice grain. Stermer'l had
r g gg?]la] §eesar' %ﬁl‘ﬂ t

Masur WIth K esari é

N Kesari also developed a technique in which the brown rice

ngal ram WItN Kesari. grains were made to pass in a line over polarized light

and the cracked grains could be identified. Kunze

et al5, have also indicated the possibility of a sunple

unit for detecting cracks in brown rice. A pointed

References light vv_asblmovng ulnder tphe tn%% gramOI gnd the crac_{ﬁ
- : were visible. Realising that the paddy grain wi

L P”;;’;‘n'gg‘d°g_tﬁ,";gm“égg‘fu”r‘;o”lgéf,‘v%é;]ég?“ i Bavan,  intact husk may need more illumination tKan dehusked

New Dehn-S, 1971, RUlE No. M-A, grain and keeping the need for simplicity and rapidity

2 G C, et 8., n i . 05miUe v, e lowi i vas
Nutrit Ingi : National Ingtitute of -
huion %aéum? Reif ooy it 80" Direct lighting of paddy from below through a
3 Ra%%% 5-4%2 Adige, P. R and Sarm, P. S, iochen. srm” roung or I%blgntg tS|{|¥1 iIIumii?at_ing tontly %%rt
g - of the grain could detect the cracks in intact” pa
4 l\b%%ralarh\/. and Mohan, V. S, indian J. med. Res., 197, (Fig, 1)9 In order to assess the |percentage of crpack.eg
oy S grains a plate with indentations for holding 100 ?ra_ms
5 Mitra, SN, I\%h%v 28 V. and Bose, P. K., 3. proc. Was prepared and a cut was made in the indentation
inst. Chem., 1962, 34, 201 for admitting the light from below and illuminating

6. Hartman, C. P 3. Reo, U. N. and Divakar, N. G, the grain.  The grains were laid flat on the slit leaving
Curr. Sel, 1972 2., &5, no side space for leakage of light.

7. Harbome, J_B. .In chromatographic Reviews Michael g : :
7 [llumination could be suitably provided from an
2 ]_c5rer’ Eisever Ll C%npany,Armtepgam, 3588 assembly of 12 volts, 15 W bulgs Fa;rranged in ? line
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Fig. L Photograph of cracked (top) and :

ig. 2. Paddy crack geteCtor csbly_ (1) wonden o (2
o ae i Ptk N
assemply fitted owtﬂte cover plate, aﬁdazgf raoner

below the it and connected to a suitable transformer.
Ordinary bulbs (60-100 w) were also suitable but
these caused heating of the counting plate. Varieties
with highly coloured or thick husk required stronger
illumination than normal varieties. Even bright
sunlight reflected from a mirror could be used as a
source of illumination and the cracks detected. A
cover box for protecting the counter plate against
unwanted light increases ease of detection.

Slight movement of the %rain was found helpful to
arrive_at the most advantageous position for easy
detection of cracks. Instead of moving each grain or
moving the source of light it was found convenient

(tto
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m) grains, luminated from below tugh aslit

if @ row of grains in the counter was held against a
narrow horizontal slit of 2 mm wide admlttm% the
I|Pht from below the counter plate. Sliding of the
plate at right angles to the horizontal slit facilitated
easier and surer detection of cracks. Counting of
cracks in 100 ﬁralns mounted on the counter can be
completed within 2-3 min. Such an assembly has
been fabricated and shown in Flgure 2. The unit is
inexpensive and can he fabricated and assembled at a
cost of about Rs. 100. With experience even abdominal
white, internal chalkiness and other defects in padd

can be detected. The plate could be made of metal,
plastic or wood all coated with black paint.

The usefulness of the above unit in processing study
has been established. The progressive formation of
cracks during mechanical drying or as a result of
overmaturity of paddy grains has been demonstrated
using the detector counter (Table 1).

Acknowledgement

The authors wish to thank Dr H. A. B. Parpia for
many helpful suggestions in the development of the

counter unit. Thanks are also due to Mr K. V.
Achutha Rao for photographic help.

Central Food Technological T. Srinivas
Research Institute, Mysore H. S. R Dksikachar

17 August 1973



AN INEXPENSIVE DEVICE FOR DETECTING CRACKS IN GRAINS

199
Table 1. estimate of cracked grains in two varieties of paddy using the counter plate before and after dehusking
$-1092 Suma Suma
Sun dried Over}]g[igldr with Paddy harvested at different moisture contents
Control Control
43hr Tihr 3hr 6hr
Moisture% 101 6 57 13 1 5 22.6 2 185 17 15
Cracked grains in paddy% 2 2 26 10 10 14 10 13 16 28 36
Crﬁggeﬂcgg%ins in dehus- 4 20 28 10 12 14 10 13 16 29 3%

References 3. Henderson, S. M., Rice J., 1954, 57 (5), 16.
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BOOK REVIEWS

Prepared Snack_Foods; by M. Gutcho, Noyes Data
orporation, Park Ridge, New Jersey, U.SA., 1973
op. 289, Price $36.

The book_gives detailed descriptive information
based on U.S. "patents since 191 relating to prepared
snack and convenience foods with the’ intention of
enabling the reader to solve his processing problems
In the area of ‘crisps’ like potato chips, cornchips,
Popcorn,_expanded roducts, .nuts and nut products,
rench fried” potatoes, onion rings and apple crisps.

Some of the improved techniques employed in
preﬁarm? various t Res of snack faods and discussed
In the patents are (1) hot oil cogking followed by radiant
heat or microwave heating (2) coatm% with”amylose
starch (3) improving flavour by addition of methionine
to 00 |n% oil (4). use of selectively hydrogenated
vegetable Seed oil for frying (52 preparation of chips
from dou%h base contgining fresh Potato puree or
dried potato products with agditives like amylopectin,
egg albumin, stea Imonoqucen_dyl citraté, gluten,
starches, yeast etc. (6) imparting fried taste and appear-
ance to baked food stuffs, (7) preparation of potato
coated snacks from cereals like corn, wheat, rice and
arle gi giving rolled, sheeted, wavy or bent
configurations to products (9) preEaratmn f expanced
products like high protein ‘snack, low colorie salted
Snack, onion flavoured snack, and wafer from whole
grain or legumes (10) puffing by vacuum, microwaves,
oven baking, hot dry fluidiZing %as or_deep fat fryin
(11) partial defatting increasing’shelf life and remoyin
strong flayour . components™ and  blemishes from
peandts. (12) improvements in roasting, coating and
colouring of huts (13) Tpreparatu)n of synthetiC nut
meats using hydratablé film forming substance, fused
casein or soy biean fibres and fuff,ed cereals impregna-
ted with _starch-fat slurry (14) improvements in"the
french fried potatoes processed” from raw potatoes or
potato _d_ou%h base by modifying, pretreatments or use
of additiveS (15) preparation Of a variety of snacks
based on wheat, rye, limabeans, agg_le,s, bananas, onions
and bacon flavour employing modified techniques.
Information ,8|ven in the book and normally not
covered in the I]< urnal literature, is commercially very
useful and is likely to be overlooked by those wtio rel
mainly on periodical d_o_u_rnals. By highlighting the
various technical possibilities and opening up profitable
areas of research and development, the condensed

Y fo

information, provided b% the book is highly useful to
research scientists in the field.

The table_of contents has heen presented in such
a way that Jt serves s a su_br{ect index. Comgan[%/
Inveritor and patent number, Indexes given at the end
of the ook "help in providing easy access to the
information contained in the bodk.

Like other hooks in the series of Food Technolo%y
reviews brought out by Noyes Data Cor?or_atlon, the
present volunie has also been brought out with record
speed for the benefit of potential users.

B. S. Bhatia

COﬂSi_StenCE Of_fOO_d stuffs: By Toshjman Sone, D.
Reidel Publishing_ Company, Dordrecht, Holland,
pp. 185. Price: £757.

_In this era of novel foods, this book _provides
invaluable information on the texgure of a wide range
of food products, It consists of six chapters which
are well arranged.

Chapter 1 deals briefly with food consistency. In
Chapter 2, the objective’methods of measurenient of
consistency have "been well presented. Chapter 3
deals with the consistency of foods having different
rheological properties, The author does Tull justice
by brmgmg out clearly how polymer science, Colloid
science “an rheologg/ can be _a[Pphed_ o, deduce the
structure of food, "and explains their influence .on
food texture. In ChaPter 4, a short but informative
account of the impartant aspects of abnormal flow
Bropertles of foodstuffs is given. Later chapters deal

riefly with the physiological aspects of food texture
evalyation both by consumer and by instrument,
The inter correlation between the two has been brought
out with clarity. ~In addition, the author lays emphdsis
on the texturé profile technique in evaluating textural
prog,ertles and shows how much information can be
obtained by using it.

The book is well produced, with selected hiblio-
(I;ra_phy and an extensive author_ and sublject Index.
t 15 & useful up-to-date puyblication on all aspects of
va?ﬁje consistency, which all Food Technologists will

K. G. Raghuveer
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BOOK REVIEWS

Livestock and Meat Marketing: By Jonn M. M cCoy,
Avi Publishing Company; Inc., Westport, Con
necticut, US.A, 1972, pp. 465. Price, $22-00.

The book deals with the production and distribution
of livestock and meat. In the U.S.A. the quantity
of meat, a hlﬁ]hly perishable commodity, produced and
distributed rough a_complex marketing sgstem IS
a huge Industry Aandling some 38 hillio” pounds of
meat’ and invo vm% 11.2"million people employed in
the livestock and meat industry. o

The presentation comprises 17 chapters dealing with
the various aspects involved in the field. ~Théy are
historical P_erspectwe, economic theory and principles
of production, supply, marketing and consumption,
wholesale and retail marketing, grading and requlatory/
inspection measures, future market possibilities and
International trade In livestock, meat and byproducts,
marketing costs and competition from meat substitutes
and synthietics.

The book as a whole presents the complexities in
marketm? such a variable commodity as livestock
and meal in a convincing and lucid fashion. The
a%oects of particular interést especially in the context
of the developing industry in this ‘country are (i)
Ecopomic theory“and principles—their relévance in
marketmﬁ decision, (it) Livestock production and
supply characteristics, (tit) Meat packing and process-
Ing, gv) Meat Marketing—wholesale and retail, (v)
Grades”and grading, (vi) Regulatory and Inspection
measures, (vif)_ Intérnational “Trade™ in meat and by

productsand (viii) Meat substitutes and synthetics.

At the end of each chapter, a bibliography listing
various sources used in compiling the book are given.
The book is agood addition to the'library of individuals
anld Institutions interested in meat science and tech-
nology.

B. R Baliga

Surface Active Chemicals: BZy H. E Garrett,
Pergamon Press, Oxford, 1972, pp. 167. Price £3.

This hook will serve as a %o%d reference text ?ook
for those who _requwe_at_horo gn understanding of the
basic, theoretical principles Connected with “Surface
phenomena. o

The basic concepts are dealt with in detail and near ly
athird of the book is devoted for this purﬁose. _

Relevance of the hasic Prmuples to the industrial
applications, like manufacture of (a) soap and deter-
?ents, () adhesives, both natural and Synthetic, Q
flocculating agents and dispersing agents dre discuss
in separate chapters.

- are theor%t

201

The basic concepts discussed in the first chapter
ical and very much advanced for a beginner
In the subject.

The g Iic_ati?n asPects_about the individual surface
active Ciemicals form interesting reading and at
Ips?egnd of each chapter many réference Wworks are

B. S. Ramachandra

Nutritious Foods for Everybody: Report of the_ Cal-
cutta Workshop conducted hy the Protein Foods
ﬁ\ssol%non of India during November 1972

A marketing workshop on ‘Nutritious Foods for
Everybody’ was orgamsed by the Protein Foods Asso-
ciation of India at Calcutta on November 20-21, 1972,
based on the findings of a comprehensive food habits
survey in the_Calcutta metropolitan area, carried_out
during_1969-70 by Hindustan Thompson Associates
Ltd, “The main “objective was to evolve, probable
product profiles specially suited to provide better
nutrition to the Iar%e masses of malnourished Eeople.
Four expert working groups in the areas of staples,
snack foods, Beverades and Infant Foods were set up
for this purpose and they were assigned the task of
Preparmg working documents in the respective areas
or discussion at e_Wprksho#J. _

. One of the main findings of the food habits survey
is that calorie deficiency s the most pronounced In
the diets of all age grougs in Calcutta and protein is a
less critical dietary deficiency. ~ Only one-third of the
population-hath preschool children aged upto 4 years
and adults-belongm_g to Jow income groups do not get
the required quantity of protein from the foods they
consume daily. _

. Thereportcontains X chapters, the first three cover-
ing the 8 nesis and strat_e%y_o the Workshop, inaugura-
tion and the hasis which” includes a summary of the
survey. Chapters IV-VII deal with the reports of
the four working groups and discussions on them.
The constraints n"the manufacture and. delivery of
|?W cost nutritious foqds are dealt with in th ?n-
cluding Panel Discussion Chapter VII).  The last
chaPter gives some icea of the *oes of products that
could be deveIoBed ang u%ed. he report will be of
considerable value to all the agencies connected with
the P_roblem of food and nUtrition, as it focuses
attention on the many complex problems in, the
Producno_n_ ang marketm_g of nutritious foods jn a
ood-traditional country like India.

N. SUBRAVIANIAN
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Poultry Nutrition Feeding and Feed Processing: Short

term Course: Booklet compiled by the Division of
Poultry Research, . Indian  Vetérinary Research
Institute qCAR) in collaboration with UNDP,
1973, pp. 1%0.

The booklet mentioned above is a collection of
P_ai)ers resented by scientists, reﬁresentanves from
leld and government agencies working In the area of
goultr nutrition, fee mg, and, feed processm? al a
hort term  course, organised JomtR/ by the Indian
Veterinary Research Institute " (ICAR) “and UNDP,
which was held at Indian Veterinary Research Institute,
|zatnagar between 14th and 18th May 1973, It containg
29 valuable articles highlighting. various aspects of
poultry nytrition. such™ as” reqdirement of different
nutrients for optimum production, effect of various
methods of feeding schedule on production, utiljsation
of different industfial byproducts as poultry feed, com-
pounding and progessirig of poultry feed and its quality
control and the inflyerice of gerietic factors and in-
fection on the nutritional regu;r_ement of poultry.
The loubhcanon IS a useful addition to our present
knowledge of paultry science, especially in the field
of poultty nutrition.

P. C. Panda

Pesticide Resigues in Food: Report of the 1972 Joint
Meeting of the FAO Workln%VParty of Experts
on Pesticide Residues and the WHO “Expert Com-
mittee on Pesticide Residues.. World Health Orga-
nization Technical Report Series, 1973, No. 525;°47
Pages. Price.50 p, $1.20, Sw. fr. 4—. Available
l\rpgou hel\ﬂ/_HlO Regional Office, Indraprastha Estate,
w Delhi L

The report of the 1972 Joint Meeting of the FAQ
Working Party of Experts on Pesticide Residues and
the WHO Expert Committee on Pesticides Residues
contains a summary of the_main_conclusions and re-
commendations of the I\_/Ieetlng. Detalls of the evalua-
tions, acceptable daily. intakes (ADIS), and tolerances
for pesticide residues’in food are published in mono-
%a uhn% etrqtat are issued by FAQ and WHO as a separate
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The term ‘temporary ADI’ is explained and the
procedures o be adopted in cases where temporary
ADIs have been established and where the required
da%la_ arg not forthcoming before the specified data are
outlined.

Recent studies on the ophthalmo_lo_?mal effects and
potentiation of cholinesterase-inhibiting insecticides
are discussed and further work Is recommenged.
Results of studies carried out on the carcinogenicity
of DDT are considered but ng c_hange IS made in the
conditional ADI already established for that com-
pound. In discussing “the use of organomercur
compounds for seed dressings, the report recommends
that further studies should e undertaken to_develop
suitable alternatives, that would be less likely to
produce poisoning incidents.

The rePort notes that, when considering the re-
lative merits of different methods of residue analysis,
Preference should be given to multiresidue methods
hat have been subjected to collaborative check
sample procedures. In cases where dafa indicate
that' there 1s little likelihood that residues would
result in food commodities from agproved use of a
specific pesticide, residue limits “at or about the limit
of determination’ are recommended. The difficulties
of defining residues that occur in foods of animal
orlqm are recog_nlzed and a classification of residues
that occur in animal feeds Is given.

In an attempt to solve certain problems that have
arisen in the mterPretatmn of tolerances, the hasic
Prmmples used by the Joint Meeting in determmlng
olerance levels are summarized.

FoIIowm% the pattern of previous ayear_s, the report
also contains a summary of the evaluations of ata
for ADIs and for tolerances and practical residue
limits made by the Meeting.

A list of items recommended for consideration at
future Joint Meetings is included, and the repor_t 15
completed by annexes that provide (1) a revised
version of the index to documentation and'summary of
recommendations concerm_rg]g ADI’s tolerances, practi-
cal resjdue limits, and quideline levels and (2) a list
of further work or information required.
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Symposium

A Symposium on “The Contribution of Chemistry to
Food u§ lies’ was held in Hamburg, during August

-31, 1973, The Symposium was Qrganised joingly
by the Food Section” of the International Union for
Pure and Applied. Chemlstryr and the International
Union of Food Science and Technology.  Papers on
the subjects: Chemical Modification of Food, Con-
taminants in_Food and Development and Evaluation
of New Proteins, were read and discussed In the various
Sessions.

Conference on Animal Feeds of Tropical and

Sub-Tropical Origin

An international conference an Animal Feeds of
Tropical and Sub-Tropical OFIR!H will be held in
London from 1-5 April 1974, This conference is one
of a serles_or?amse b|enn|all¥ by the Tropical Pro-
ducts Institufe. The aim of the conference is to
enable as wide a range of people as possible concerned
with the production marketm? angd utilisation of these
materials fo meet together, o discuss problems of
common interest. _

The conference will be restricted to concentrate feed
materials, in relation_both to the setting up of feed
Industries in develo mg countries and. thé production
of feed components for the international trade. = A
provisional Programme has been arranged in which
papers on the’ quality, utilisation, marketing and
other asgects of feed materials pr_esentIX produced or
which could he produced in tropical afd sub-tropical
countries will be given. Such materialg include cereals,
cassava, bananas, malasses, oilcakes, fishmeal, abattoir
by-product meals, single cell Protem and [eaf meals.
Some of the problems of manufacturing and ma_rketmﬂ
compounded animal feeds in developirg countries wi
also he discussed.b

ISI to hold Fifteenth Indian Standards Conven-
tion in Coimbatore

The fifteenth Indian Standards Convention of the
Indian Standards Institution will be held at Coimbatore
from 17to 22 December, 1973.  About 1,000 d_elegates
repre_sentmg_ industrial, business and commercial ¢ r%a-
nizations : scientfic, research and technical institutions:
organized consumer and gurchase hodies: and Central
and State Governments are expected to participate n
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the Convention. A few delegates from the neigh-
bouring countries are also expected to attend.

The Standards Conventionwill comprise two General
ang five Technical Sessions.  The General Sessions
will discuss traditionl desu[;ns in textiles and standards
in the development of handfoom industry.  The Tech-
nical Sessions will deal with impgrtance 0f standardiza-
tion. and quality control in diverse fields, namely
textile machinery and components, motor and diesel
pump sets for agriculture, hook production, in-plant
%ndt Inter-plant “standardization and small-scale in-

ustries.

World Animal Review

World Animal Review is a new quarterg erjodical
published by the Food and Agriculture Organisation
ofthe United Nations. . There is at present no periodi-
cal which surveys, reviews and reports on the various
aspects of animal production, animal health and animal
products (meat and milk é)roducts, eggs, wool, etc.
With special reference to developmignts in 'thes
spheres in the develo_pmg_ countries. World Animal

eview is written primarily for a technical audience,
but also for_the livestock policy maker and the de-
cision taker in the deveIoF]mg countries and for the
university_teacher, research worker, and international

expert, “The articles will be iliustrated and will
normally be about 2,500 wards in Ien?th. In addition
es, book notices,

there will be a few Pages_ of news, nofe _
etc. Three separate editions are available in English,

French and Spanish.

Congress of Agriculture and Food Industries

In response to the invitation of the Greek Govern-
ment_the International Commission of Aﬁrlcultu_ral
and Food Industries is organising, in, coffaboration
with the Association of Greek Chemists, the 11th
International Congress of Agricultural and Food
Industries, which Will be held at Athens from the
Ist to 5tn of April 1974, The programme.qf thig
meeting. will be centred around thé Industries of
speeial “interest o Mediterranean countries: cereals,
canning, olive oil, and fruit juice.

Registration and proPosaIs to submit E)
reach the secretariate of the International Commission
of Agricultural and Food Industries, 24 rue de
Teheran, 75008-Paris, before 31st January 1974,

apers should
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Automatic Milk Powder Filling Machine

The National Dairy Development Board and the
Kaira District Cooperative Milk Producers Union have
desqn_ed an automatic powder filling machine capable
of filling 500-1000 grams of powder in_containers.
The ?ﬁeed 15 40-45 tins J)er minute. = The f||||n? device
is completely controlled by the agﬁllcan_on of electrical
components. An air cooled clytch eliminates mainten-
ance problems encountered in oil cooled clutches.
The machine is o designed as to stop an Powder
from escaping . So, the Operational area is dust free.

. The machine cqsts only one fourth of the price of
similar machines imported from abroad.

A New Volume of Coblentz Society Spectra
The Coblentz. Society announces the publication
of Volume 9 in its continuing collection of Evaluated
Infrared Spectra, This volume will supplement the
eight volumes of sPec_tra which have prevmuslg been
isSued in this collection. Included are 1,00 h|%h
quality spectra which have heen evaluated and selected
bg/ experienced spectroscopists to_meet criteria estab-
liShed by the Coblentz Society. Previously published
spectra ‘are not included unless the new Spectrum is
more accurate, better resolved, has greater spectral

getlgtgee or shows the sample in a different physical

New Fluorescence Spectra Published by Sadtler

Sadtler Research Laboratories, Inc., Philadelphia,
announces the_ publication of two new continying
collections_of Fluorescence Referepce Spectra,  Thé
standard Fluorescence spectra collection contains a
wide range of Rure organic_compaunds of general
Interest. “The Pharmaceutical collection contains sRec-
tra of substances such as drugs, medicinals and phar-
maceutical preparations which are frequently en-
countered in'medical research, pharmaceutical research
and _drug analysis, This collections are intended fo

rovide the ctiemists wjth a _Iarge number_of reliable
fluorescence sgectra which will e helpful in identify-
Ing unknown compounds.

Sadtler offers New Audio-Visual programs on
infrared spectroscopy

Sadtler Research Laboratories, Inc. of Philadelphia,
Pa., announces a new series of audio-visual proqrams
on infrared . spectroscopy,  Technical - consultants
for this series were Professor Richard C- Lord,
Spectroscopy Laboratory, M.I.T. and Professor Dana

. Mayo, * Chairman,” Department of Chemistry,
Bowdoin College.. The programs are designed to gre-
sent a theoretical introduction to infrared spectroscopy
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_The series consists of four programs entitled
Basic Principles, Parts 1 and 2" and ‘Quantitative
Analysis, Parts 1 and 2’. Each program contains
approximately 40, slides and an audio tape with appro-
ximately 25" minutes of narration. . In addition,
student’ note-books are available which review the
information presented on the slides. _
The first two programs introduce the basic
theoretical principles of"the single and double beam
spectrophotometres including “the  electromagnetic
spectrum, infrared spectra, ~ molecular absorption,
etection and measurement. The second two i)ro_-
%rams discuss the Beer-Lambert Law, the analysis
f multicomponent systems, techniques for mprovmg
the .accuracy of infrared guantitative analysis, an
deviations from the Beer-Lambert Law. _
Additional information_about these programs is
available from Sadtler Research Laboratories, Inc.,
3316 Spring Garden Street, Philadelphia, Pa. 19104,

Sunflower Cultivation

Sunflower cultivation is being steadily_extended in
India to make up the shortage in edible Oils which are
used to manufacture Vanas%atl.

The states of Andhra Pradesh, Tamil Nadu and
Mysore have been g_rowm sunflower for over a year
now as a commerCial crop. Its cultivation will be
Introduced in Maharashtra and Gujarat, where the seed
will be distributed free in the form of minikits.

Sunflower seeds were originally imported from the
USSR fo manufacture oil and Vanaspati, -~ Sunflower,
which is not sensitive to sun rays, can be grown any
time in the year to fit a number’ of multipl& cropping
patterns. Unlike groundnut, it can be %rown in
areas of marginal rainfall.  Only 10 kgs. of Sunflower
seed is required for every hectare yielding one ton of
seed.  In comparison, groundnuts Tequire 40 to 50 kgs
of seed per hectare.

The Vanaspati Manufacturers’ Association _has
agreed to lift the seed wherever and whenever it Is
grown,

Third National Symposium on Refrigeration
and Air-Conditioning

The Third National Symposium on Refrlperatmn
and A|r-Cond|t|on|n% is Scheduled to be held at the
Central Food Technological Research Institute,
Mysore, in July 1974,

The symposium will discuss the latest researches
and developments, techniques and designs In tle
field of refrigeration and air-conditioning. It w1l
provide an opportunity to bring workers in the field
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Eastern Regional Branch

The Association held_its Annual General Meeting
on 8th September 1973, In Calcutta. A talk on
Problems of Malnutrition Amongst Indian Children
was delivered on the occasion by Dr A. K. Basl
Vice-chairman, State planning Board, Government of
West Bengal.

All India Symposium on Development and
Prospects of Spice Industry in India

The Association, in_collaboration with the Central
Food_TechnoIoglcaI Research Institute, Mysore, IS
planning to arr ngse_a Symposium on Dev I(r)[?ment
and Prospects of Spice Industry in_India, from 28th
February to 2nd March 1974 & CFTRI, Mysore.

The main objective of the Symposium is to focus
attention on the aslpects coven_ng: selection of suitable
spice varieties for_technological needs; their pre-
servation and fumigation; Spice processmg; spice
oils and oleoresins; Spice blends and ground spices;
spices In- pickles, chutneys, sauces and preserves;
methods of quality control"and specifications; storage,
pa_cka(ﬁmg and marketing; requirements of equipment;
spice flavours in foods; and research needs.

. Invited lead papers from eminent specialists in the
line along with ‘accepted papers from various workers
are proposed to be presented in suitable sessions.
The main object 1S to bring together the mdustr}/,
government agencies and research centres o as 10
Bvolve an integrated approach to the development of
spice industry"in the country. It Is also proposed to
arrange an éxhibition of the different spices, spice
products and processing equipment in the country.

A souvenir containing lead articles on various aspects
of the Spice industry il be released on the occasion.

The discussions will be held in the following
Sessions:

1. Spice Production _
2. Spice Processm? and Packagm%
3. Quality Control and Standards.

4. Spice Flavours and Products

5. Marketing of Spice and Spice Products
6. Future Needs of Spice Industry

General Body Meeting of AFST will be held durin
the( Symposiun% / ’
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Hyderabad Centre

An Ad hoc Committee has been formed in the S o-
centre at Hyderabad, Secundrabad. The Gem al
meeth was held on 6th Au?ust 1973 and the follow: ig
were elected as members of the Committee.

Dr M. M. Krishna, (Convener)
SiG V. Krishnamurth%

Sri P. V. Suryaprakasha Rao
Smt. Yamuna Ranga Rao

Sri P. Ravi

StiH. D. Sharma

On this occasion, Dr B. L. Amla, Director, CFT 1,
Mysore, addressed the members of the Sub-centre n
thé “‘Qutlook on future requirements of Food £ d
Nutrition in_our country’. This was followed by n
Interesting  discussion.

Professor Stewart

Professor G. S. Stewart, President of JUFOf ’
visited CFTRI during 11th to 15th September. 17 3
On_14th September, e addressed the joint AFST £td
CETRI Technical Seminar on the” subject ‘Infc «
national Food_ Science and Technology—Challem s

and Opportunity’.

Seminar

Under the joint auspices of the Association of F¢
Scientists and Technologists (India) and the Techna il
Seminar, CFTRI, Mysore, the fol owmg seminar v s
arranged on Monday 15th October, 1973; Speale :
Dr_C. W. Hesseltine, Chief, Fermentation La.
N.R.R.L., Peoria, Illionis, U.S.A. Subject: ‘Myco 1 -
xins in Cereals’

Annual General Body Meeting of the Weste- i
Region

The Annual General Body Meeting of the AFST |
Western Region was held or 3rd October 1973 at t 2
gg#r\]/begsny Department of Chemical Technolop |,

Y.

Vice-President, Dr B. P. Baliga welcomed t .
athering angd Hon. Secretary, Dr G. A. Sulebele ga
e report of the activities. * As a part of the plan~ >
encourge the student community, Special cash awair: |
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and certificates were givento Sri lgbal Manekia, Sri
Mundkur and Sti Susheel Kumar_of the B.Sc.,

(Tech Food Technology Course of Bombay Uni-

versit

The region plans to hold a_ Seminar on  Food
Machinery in January, 1974. Dr G, B, Ramasarma,
who was the — chief"quest, delivered his address, In
which he traced the origin of the present protein con-
troversy.  Dr D. V. Tamhane, Hon." Treasurer,
presen ed the audrted statement of accounts.

The fol owrn% ave been unanrmousl elected to the
committee for ecomrng ear: President—Dr B, P.
Baliga, Associate Presidént—Dr D. V. Rege, Vice-
President Dr D. V. Tamhane, Hon. Secretary, Dr G. A
Sulebele, Hon Jt. Secretar Dr K. S. Holla, Hon.
Treasurer, r| R.D.S Gy Committee members
Dr K. T.  Achaya, DrA Mu%(onkar Dr Mrs
Thang amE Phrlrg DrD.V
Vora Sti L, K. Shah, Sri G. R. Shah, SrrS
Pagwal-Desal.

Dr D. V. Tamhane, the New Vice-President
proposed the vote of thanks.

Annual General Body Meeting of the Eastern
Regional Branch

The Annual General Meeting of the AFST Eastern
Rerfronal Branch was held on Ist July 1973 at the
Birfa Industrial and Technological Museum Calcutta.

Mr B. S. Narayana took the chair. Secrefary’s
report and audited Statement of accounts were passed
Byt e meetrng The new committee of the Regional

anc 15 as fol ows

President—Mr N. C. Roy, Vice-President—Mr
C. De’, Hon. General Secretary—MrA K. Sen
Hon Joint Secretar%/ —Mr P, K. Bose, Hon. Treasurer
— rP atto ad ayay Committee Members: Prof.
K Das, Gupta, Dr G. C,
Ir:\ya i B . Srimani, Mr_B. S Narayana
Dutta, Dr N D. Banerjee, Dr A N. Bose S
Prof Sumit Mukherjee.

New Members _
R. éh K. Swamy, 179, Visveswarapuram, Bangalore-

. Sa ananda Rao Bharatr a Bhavan No. 1, 6th
Road Ghembur, Bombay-A
P,N. Srndh Degt of Agricultural Engg , College
le Tert:hno B. Pant University, Pantnagar,
ainital (
urjan SIn th “Assoc. Prof Food Scr G.B.P.UA.
antna%ar amrta(
Mohammed Sultan, Royal
Gopala Rao Library’ BId

Crown A%rencres
Kumbakonam Tamil*Nadu’

Town Hall Road,

Bhatta-

Dr (Miss) Tena Grewal, Staff Nutritionist, CARE-
India, B-28, Greater Kailash-I, New Delhi-18
S V. Sangameswaran Librarian, CFTRI, Mysore.
Sudhir K. Gupta, Darr%/ Technologrst NDR.I,

Karnal, Haryana, 13
Dr_S. L. Kathari, Food Mrcrobrologrst Dept, of
Fd Sci. & Tech., Collede ongrrcuIture PP.
AU., Pantnagar, Nainita
RMNSOIFéngarah Glass Blowrng Section, CFTRI,
y
Lau Kam- Wan 912-B, Shing Ho Rd 3ff, Tai Wai,
Shatin N.T. Hon Kgong,
Ayroso, MA Soledad M. A/15, International
Hostel, CFTRI, Mysore.
ﬂrt Kumar Banik, 7/C, Benitola Street, Calcutta-5.
|ss Ofeha Agurnaldo Cipriano, AlL8, IFTTC-
|, Mysore.
C. P Hartman Food and Water Analysis Lab.,
Ban alore-9,
allik, Dy. Tech. Adviser (Food) 8, Esplanade
East Calcutta-L
Sur&t Srngh W-2, Greater Kailash, New Delhi-48,
Shukla, Senjor Inspecin Officer, Office of
the Jt Technrcal Adviser (Food), 8-Esplanade
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