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On

the Food Front

AjA AND S. V. PINGALE
Food Corporation of India, New Delhi

The Prime Minister recently mentioned the priori-
ties for the Nation. As reportéd in the press, these are
Food Production, Procurement, Distribution, Science
and Technolo?y etc., in that order. In this context it
is of interest_fo examine the trends in food produc-

tion and avarlabrlrt¥ durrng the last 25 years. The
trends are given in Fig.
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1. NSS level of consumption; 2. current consumption; 3. availability trend;
4. Gross availability and 5. Total production.

Agricultural production estimates are aanody
quess, due to so_many uncontrollable variables and
in-built hidden factors in the whole system. At the
time of the formulation of the Fourth Plan an estimat-
ed production of 129 million tonnes of food was
anticipated for the year 1973-74, Thrs however
was revised to 122 million tonnes urrnr%; the mrd
term appraisal. As per the latest 5th ZP approach
Pa er the estrmateforthe ear 1973-741s 11 mrIIron

onnes. What the actual groductron during the year
1973-74 would ultimately be, will be known'later, but
In any case the figure of ‘114 million tonnes 1 not
IrkeIK to b eac hieved.

The production estrmates do take into account
the demand ofthe p OoPu atron ang capacrty In relation
to Inputs, Deman IS a flexible ‘factr which is
dependent roadly on the income-elasticity, prices
and availability of substitutes. It would be note from
the production trend in the country that total agri-
cultural production of foodgrains could not exceed

108 mrIIron tonnes—the production of the year
On the other side the import during that
){ear aIso wasnot of large magnitude. Evenin the year

971- 72 when food producti ondrogpedto 105million
tonnes the Imports decreased to 0.5 million tonnes,

urrngt at e}/ear the count %also exported about 1
million tonnés to Bangla De

Taking into account the actual production Plus
imports minus exports the per capita net availahility:
during 1951 was 144.1 kg per annum. _In 1961 it
rncrease to, 1711 k% noer year In 1971 this has
almost remained the s

As per the NSS survey 11965-66), the per cagrta
consumption estimated was at 219 Kg including feed
seed and wastage, per annum in that year. In Teality
the availability” (production plus Imports), has not
touched the consumptron level as envrsa%ed In the
survey (Fig. 1). Itisalso seen that over the years per
capitd consumption has gone down. _If the require-
ments estimated by the EXpert Committee on Storag
are assumed to b the minimum_ necessary (i.e. 19
kg Per caﬁrta per annum Including feed,”seed and
wastage) the availability has exceeded demand during
the yéars 1965-66 and"1971-72 onI}/] This indicates
that’the country In the other years has survived at a
lower level of consumption.

The current IeveI of er car_prta net consumption ma;i
be aroun 1 alsq exhibits actua
avara rrtY curvere productronlolus imports, In case
the linear trend (11951 1973) Is taken, then it indicates
that the availab rt}/ curve rsg =84.01+2.04x) where
orr?rn is taken at the year 1962 and x indicates the
distance from orrdrn in terms of number of years.
According to this Trend the ﬁer caorta net avajldbility
IS 440 g per day. This shows that the minimum
avarlabrlrtY should be 106.7 million tonnes durrng

0 feed the population of that year an
should. be 120 million tonnes to feed the éstimated
659 million population during the year 1980-81.

A rough estimate2 indicates that at_present there is
no equitable drstrrbutron of foodgrains all over the
country, In Orrssa t e é)er capita consumption per
annum includ rng feed, seéd and wastarqeaccordrng 0
the available statistics s 289 kg whereas in the Gase
of Keralaitisas lowas 134 kg. Taking the four Zones
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of the country, this figure is 205 kg per capita per
annum for the Northern Zone; 204kg for the Eastern
and Western Zones and 171 kg for the Southern
Zone. In an effort to achieve uniform food availability
It is,necessary to decide what should be the minimur
ava|lab|l|t¥ per capita per day. .
roblem neéding Immediate thou?
should be the strategy in case the country does not
achieve the desired fiinimum foodgrams production.
Naturally the first attempt should be to maximise
utilisation of the available foodgrain so that there is
only unavoidable wastages. In“this re?ard the pro-
blem known by the term “post-harvest technology”
needs to be Igoked intg right from the farm I&vel
Involving optimum utilisafion of seeds, adequate
protection a?,amst losses due to pests and diseases,
optimum utiTisation of water, power and fertilisers,
harvesting with minimum losses and proper storing,
marketlnﬂ and [grocessmg. o
. Presently, the Toodgrain distribution in India is on
individual hasis which results in sizeable losses mainly
due to the individual tending to ignore small losses in
his handling and processing: This loss on aggregate
basis sums uP f0a very h|gh figure sugges mq_ the
economy that is possible. Sec
which are lost in this process could well be utilised
elsewhere, indirectly being made to yield human food.
The time and rmaney
foodgrains by individuals If taken info account, a
colossal national waste would be obvious., A dee
study on economic viability and technical feasibility
in thiis direction of food distribution is most urgently
called for at pregent,
Whenever a o_rtag]e
presently,_import is h
sidered.” This in technical terms, would appear to be
a line of least resistance. So far pot much difficul
was experienced in arran?mg imports,  Future
Barncul rly with world shor ag smcreasm%, may not
e that OE)/tImIS'[IC._ The disdstrous weather of the
year 1972 for the first time durin the_P_rewous two
(ecades, brou%ht a reduction of 33 million tons of
cereals all over'the world3, So far each year, an additio-
nal 25 million tons had
total of 1200 million tons. As would be noted (Td

in food availability develops

been grown t0 reach a globa
le 1)

Table 1. statement showing world food stock from 1971
to 1973 —
(in million tons)
Commodity 1971 1972 1973
Wheat 488 290 207
Rice 8.2 48 ?
Coarse grains 55.6 396 318

ht Is what $

oridly, the Tefractions f

spent on . processing  of

p raane planni
rom

e only alternatjve being con-

| capacity of man to, fabricate machines with
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between 1971 and 1973, the cereal hoard all over the
world declined from_ 112 million tons to_about 53
million tons which Is estimated to be of just two
Wweeks’ supply. The decline in stocks has sky-rocke_ted
the prices of cereals. The U.S. hard winter variety
of wheat which sold for $62a ton in 1971, touched
220 a top at the beginning of 1974, S|m|IarIg, Thal
rice rose from $ 129 a tonto $525-a 460 pér cent
Increase in three years. o _
One of the sglutions for achieving the food require-
ment targets lies in utilising chemical fertilisers. to
enrich soil and, therefore, increase |t_s_product|V|tﬁ.
UnfortunateI){, the production of fertilisers also all-
over the world is incapahle of meetln_% the demand.
According to a study by Professor Align of the Uni-
versity of Aberdeen,” démand of fertilisers will reach
124 million tons by 1977 and production will run 5
million tons behind. As ol prices are also likely to
increase, the cost of fertilisers will also go up. This
would place the under-developed nationis in a tight
situation where they would be required to cut hack
on their imports. “There s little" evidence to show
that, possible alternatives are up the sleeves of the
Nations in situations where no breakthrough in the
arm-technology or water-power-management is achi-
eved, Further; a deficiency in rain-fall and prevalence
of adverse, weather conditions poses another big con-
straint which 1s the most critical problem to he' dealt
in while food planning for immediate as well as long

ng.
the Tgood crops grown, utilisation is limited
to 40 to 50 per cent of thie crop, as seed. Almost the
entire_economy of production'is also related to the
use of only this much portion of the Plant. Further
sizeable pg-tions of the seed are lost ﬁ_r human food

in processing. It would be a worthwhile exercise to

ty examine the” possibilities of converting all available

potential of a food crop to food when needed. It
needs to he aPpremated In this connection that
Nature has created cattle and many other animals to
convert_agricultural and other wastes into human
food. . The efficiency of this Nature’s Machine, how-
ever, Is as low as 20-25 per cent. It is not be_?/ond thﬁ
muc
h|gher efficiency ratio. When IE),rod_ucno_n IS unable
méet the needs, Solution liesin achieving this objective,
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RESEARCH PAPERS

Comparative Study on

D ifferent Treatments of Detoxification

of Guar (Cyamopsis tetragonoloba) Meal and their

Subsequent Effect o

n

Its N utritive Value

B. L. Kawatra, J. S. Garcha, Charanjeet Kaur and Rangil Singh
Department of Chemistry and Biochemistry, Punjab Agricultural University, Ludhiana-141004

Manuscript Received: 25 March 1974

The effect of detoxification of guar meal with acid extraction, autoclaving and incubation with Fusarium oxysporum, Aspergil-
|us niger and Rhizopus sp., was studied. Crude protein, ether extract and mineral matter contents of fungi treated meal were
higher. With all the treatments, the concentrations of lysine and cystine increased while that of arginine was unaffected. De-

toxification of the meal with various fun%

I or autoclaving did not improve its nutritive value. Only acid treatment of guar meal

considerably improved the biological utilization of guar protein by rats.

Guar meal, which is a by-product in the extraction
process of gum from guarseed, is available in Indja
In abundance. For its adequate contents of Pro_tem
(35-50 per cent) and_amino acids, except lysinel
attempts made, to feed it to monogastric animals have
met with varying degree of succéss24,  Kawatra et
al.5 observed that hot water treatment of guar meal
helps to detoxify the meal as Jud?ed by the growth
performance of rats.  Supplementation®of this meal
with._ methionine and Iysine further improved its
nutritional quality,  Various other workerse 7 have
also observed bengficial effect of heat on the nutritive
valug of guar meal. Katochs reported detoxification
of dhaincha (Sesbania aculeata) seed by Aspergillus
nig{er._ _The present study deals with the effect of
detoxification of quar meal by heat, acid treatment
and microbial fermentation on’its nutritive value.

Materials and Methods

(A) Detoxification: _Guar meal (sieved through 1
mm)twas detoxified with the following three treat-
Ments;

L Acid treatment: Seven% %rams of the guar
meal was put in 400 ml of IN HCL and kept in g
boiling water bath for 1 hr, Contents were filtered
and the residue was washed with distilled water till
free fa(:l%. The acid free residue, so obtained was
dried In a hot air oven. _

2. Autoclaving: . Raw meal was moistened to 20

er cent moisture level, spread in trays as thin layer

; 3 and autoclaved at 15 pst for 15min. Sample was

rigd at 70°C inan air oven.

3. Microbial fermentation: Fusarium oxysporum
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Aspergillus ni%er and Rhiqupus S’% of fungl Were used
to " detoxify the meal. The meal waS uniformly
spread in enamelled trays to which 500 ml of Czopek’s
solution (potassium dihydrogen orthophosphate, 1
potassium’ chigride, 0.5 magnesium sulphate, 0.5:
and ferrous suIPhate, 001 gflitre) was added. The
soaked material was sterilized and incubated with
fungal spores at 37°C for 72 hr. The growth of the
fungi was arrested before the onset of spore forma-
tion, The material was thoroughly mixed, dried at
60°C and finely ground,

Chemical analysis: All the samples were analysed
for total nitrogenowhile ether extract, crude fibre'and
mineral matter were determined by A.O.A.C1o
methods.  Lysine was determined by 1-flouro 2:4
dinitrobenzene methodIL Methioniné, arqmme and
cysting were estimated by colorimetric methods12-14,

Nutritional evaluation: ~ The effect of the differently
treated guar meals on growth of rats and protein
efficiency ratjo (PER) was studied using casein gs
control.” All the diets were prepared to contain
10, per cent protein level with adequate amounts. of
mineral salt and_vitaming. ~ Four weeks old albino
rats averagmg 32 ¢ in the body vv_elght) random|
divided jnt0 stven groups and thie diefS were fed ad-
libitum for 4 weeks on the respective diets. At the
end of the experiment, the animals were anesthetized
with solvent ether, the liver, kidneys and spleen were
removed and welﬁ;hed. The liver was analysed for
total nitrogeno and glycogenls.  The hae oglobln
content of"the blood Was™ determined by thé acid
hematin method of Wintrobel6. The plasma was also
analysed for total nitrogen.
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Results and Discussion

Data on the chemical composition of raw and
treated ?ua_r meals are given in Table 1. The effect of
different diets on body weight gain of rats, PER,
weights of organs _and their altered qualitative
characters are %wen_ in Table 2 _

Apparently the microbial fermented meal registered
an_increase n the crude protein, ether extract and
mineral matter over the raw meal. With all the
treatments given to raw guar meal the concentrations
(mglg protein) of lysine and cystine appeared to have
Increased compared. with the’ untreated meal. The
methionine content increased in T2 (autoclave_dn) and
Ts (incubated with Aspergillus niger) and decliried in
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T3 (incubated with Rhizopus sp.) and Ta (incubated
with Fusarium oxysporum). -~ However, the concent-
rations of argininé remained more or less the same in
all samples. o _

Data in Table 2 indicate that animals fed on D2
(raw meal) and Ds (Rhizopus treated meal) diets
consumed ‘less food and showed decrease in_bod
weight. The group fed on D4 (acid treated meal) diet,
however, gaified 2.7 g hody weight and consumed a
maximum®of 1937 1g 0f fodd agdinst 181.4 g in case
ofDi (casein) diet. There was aconsiderable nnprove-
ment in PER (1.12) with D4 diet. The mortality rate
was registered” 100 per cent in case of groups fed D 3
Deand D7 diets and 80 per cent in groups fed on D2

Table 1. EFFECT OF DIFFERENT TREATVENTS ON THE NUTRIENT COMPCSITION OF GUAR MEAL*

Crude protein - Crude

Treatments (NX6.25)  fibre

% %

T,  Untreated guar meal 49.16 750

t2  Guar meal autoclaved 500  7.20

ts  Guar meal incubated with 58.12 6.30

Rhizopus sp.

t2  Guar meal incubated with 52.18 6.60
Fusarium oxysporum

ts  Guar meal incubated with 5437 610
Aspergillus niger

Te  Acid treated guar meal 4624 .00

Ether ~ Mineral Lysine  Methio-  Cystine  Arginine

extract m%ter mo/g ning mglg  malg
o molg
6.3 5.70 422 145 5.8 44.6
6.20 590 481 172 20 45.4
1.60 6.90 454 132 218 44.8
180 7.00 42,0 10.6 28.2 441
8.10 6.90 46.4 177 318 44.9
8.20 6.10 50.2 149 308 44.5

- Chemical composition on dry matter basis.

Table 2. effect of different diets on body weight gain, per, weights of organs, liver nitrogen, liver glycogen, PLASVA
NTROGEN HAENDGLOBIN CONTERT GERATS

| Weight Fod Kidm;y weight Spleen weight Liver weight Liver Blood analysis
Di Us* gagn mtgke PER Togtal %/V%g Tgtal %/\}\993 T%tal /&\%Qg Total cGogl}%-n Plasma tI)-Ii%ercnoon Ieon-t

mglg mglg g/rooml  glrooml

Di 21 1814 232 050  0.65 014 02 216 310 2142 5132 0.76 12.0

D2 1230 392 e 043 10 005 014 165 424 1281 4038 058 9.0

ds 207 1937 112 046 081 015 027 230 404 2281 6432 063 105

ds -198 836 -ve 031 o0ss 006 017 12 38 1433 5563 0.56 85

*Di—Casein; Dj—Raw guar meal; (D3 —Autoclaved guar msal; Ds—Acid treated guar

eal: Ds—Rhizopus sp. treated guar meal,

Mmeal,
B\f/svjfusgggm oxysHorum treated guar meal; D7 ~A pergillus niger treated" guar nieal (All the animals in these three groups died)

Y Welght.
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and Ds diets respectively. These results indicated
that treatment of guar meal with the three fungal
Species or autoclavrng did not help In detoxification
or improvement in the utilization of quar meal protein
by rats.  Borchers and Ackersoniz and Tannus and
|lahss observed that autoclavrn has no effect on
the utilization of %uar meal and sug ested that some
other. toxic factors besides hae golutinin and
tr psin inhibitors were responsible or growth in-
hibition.  Katochs reported that dhaincha seed fed
after Incubation with Aspergillus nr%er for 72 hr to
chicks produced good growth. The present data
Indicate, on the contrary, that groups. fed on Ds, De
and D7 diets contamning guar meaI rncubated Wrth
various fungi resulted “in” loss of Wweigh
comparasion with even untreated mea Dz dret

The beneficial effect of acid treated meal on growth
rate and PER indicates a partial ipactivation and
destruction of ?uar meal toxins resulting in a better
utilization of |ts proteins. Feeding of acid treated
meal also resulted in an Increase in'the total werghts
oflrver spleen and body weight. The concentration
of total nitrogen and Xcogen n the rver of the rats
fed on Da diet were 22.81"and ma/g, of liver
respectively against 27.42 and 51, 32 mg/g of liver in

casein dre imilarly the blood haemoglobin levels
were also comParabIe In case of the grou s fed on
D2and Dadie nd their vital

s the werrihts of organs

constitytents considerably decreased in comparison
to casein and acid treated %uar meal. The present
study leads to the conglusionthat amongst the varrous
treatments of detoxification of quar nieal onr acid

treatment helps in improving the quality of guar
protein for growing rats.

DETOXIFICATION of guar meal
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Both China and Shahi varieties of litchi gave positive test for leucoanthocyanins and developed pink discolouration on canning.

The discolouration can be Frevented
tial acidity of the fruit, so

| by canning in 30° Brix syrup containing 0.1-0.15 % added citric acid (depending on the ini-
hat the final pH is dround 4,5), processing for not more than 10 minutesin boiling water (301x411)

and|mmed|atelycoolmgthereafter,Rreferablyunderchille water. Sulphur dioxide n the covering syrup (300 ppm) is effectivein

preventing pink discolouration but t

_Litchi grown in India turns pink on canning. Pink
discolouration in certain fruits and vegetables after
canning has been attributed to the presénce of leuco-
anthocYanmsl-?. Addition of tartaric acid £0.4percent
or 0.1 £00.2 percent citricacidhas also been reporte
to prevent discolouration although the flavour of the
Rﬁoduct was not very acceptable8. In recent reviews
Mathew and Parpiad, Chandler and Kleggl have
identified the major plgment in_discoloured” canned
pears as purple-pink inSoluble tin-anthocyanin com-
P_Iex._ Mahadeviah etal.n, found that pinkdiscoloura-
tion in canned cabba?e can be inhibited by blanching
in 0.1-0.5 per cent potassium metabisulphite solution.
Additjon of small %uannty of ascorhic acid has also
been found to be effective to some extent. In canned
okra, sulphur dioxide, 6200 pRm and apove) added to
the covermg brine inhibited the pink discolouration12
Similarly addition of 0.125 per cent ascorbic acid and
0.06 per cent citric acid to the covering syrup has been
found to inhibit discolouration in Carned guaval3

The present investigation was taken_ up to stand-
ardise a mf(thqd for Canning litchi with a view to
prevent pink discolouration.

Materials and Methods

. China and Shahi varieties of litchi were canned
immediately or one day after storage.

Canning:  The fruits were washed, éaeeled, deston-
ed, blancned in hot water (70-75°C) for 30 sec,
canned in 30° Brix syrup containing 0.05per cent citric
acid, exhausted to’can centre temperature of §2°C
sealed, processed for 10 min In boiling water and
immediately cooled under chilled. water (8-10°Cg.
Plain (S. 'R. lacquered for sulphite treated can

e canned product had sulphite taste.

(301 x 411) were used. The various treatments Studied
are %lven In Table 2. . _

Chemical _analgsm: [Fresh litchi after destoning and
canned litchy aftér draining for 2min, were homqgeni-
sed separately ina Waring'blender and used for chemi-
cal analysis. “Total and reducing Sugars were estimated
¥ Lané and Eynon method14, ascorbic acid by direct
titration with™ 2:6 dichlorophenol indoptienoll5
Leucoanthocyanins in the flesh of litchi were, tested
according to the methods of Roux16and Dickinson4.

Cut odt examination of the cans, stored at room
temperature (25-32°C) were carried out 7 days after
canmng, and after 376 and 12 months of Storage.
Data for 6 months storage alone are, however,
presented in this paper.

Results and Discussion

Results_of chemical analysis are presented in
Table 1 There was no appreciable difference seen in
the chemical constituents except in their acid content

and pH.,
Thpe flesh of litchi of both varieties, China and
Shahi showed positive tests for leucoanthocyanins.
The results of the cut out examinations after six
maonths of sforage at room temperature are given in
Tables 2 and 3.

Effect of processmg5 time:  The Shahi varjety
processed for 15 and 25 min showed é)mk discolou-
ration while those_processed for 5 and 10 min were
normal in colour. Taste and flavour of the product in
the cans processed for longer time were also impaired.

Effect of varying syrup gH: With the variety
China, at an initial pH"of 4.3 in the cavering syrup,
spoilage was observed within six months of storage
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Table 1. CHEMICAL ANALYSIS OF LITCHI FRUIT (FLESH) BEFORE CANNING

Titrable

acidi
as anhy

citric %
0.24

0.16

: Reducing Total
Variety sugar as sugar as
invert Invert
% %
Shahi 135 156
China 14.6 159

Table 2. cur our analysis of canned litchi after six months of storage at room temperature

Treatments

Progessing time {miri)

10
[R)
25
Syggp strength (° Brix)

o

35°
40°
Cover syrup with 300 ppm SO2

Acidity o/ covering syrup
0. 05% Citric “(Syrup pH, 4.3
0075% . . 39
0' 10% ” ” ” 3'6
0.20% , (, , 30
25

0. 15% Tartaric'
0. 30%

0. 40%

Cover syrup with .05% citricacid and

50mg Ascorbic acid/100g. syrup

100MY

150mg
KMS blanchedfruits
700 ppm KMS _

" + Covering syrup.

with ascorbic acid 100mg/I00g

1000 ppm KM$S
2000 ppm KMS

SI:—Slightly ~ Mod:—Moderately ~ KMS —Potassium meta bisulphite

The colour of syrup was from pale yellow o light
scale ranging from “like extremely

Figures are means of scores awarded by 5judges.

Ascorhic
acid
mg/l100g.
183
179

Visual fruit
colour

Shahi

Normal
Normal
Fairly pink
Mod: pink

Normal
Normal,
SI. pinkish
Fairly pink
Normal

China

SI. pinkish
Normal
Normal.
Sl. pinkish
Mod. pink
Normal
Normal
SI. pinkish

SI. pinkish
Normal
Normal

Fairly pink
Fairly pink

SI. pinkish
SI. pinkish

Taste

o1 N~
U1 OO

8.0
1.0
6.0

1.0

OO > |
woovivIo®

[=2]
w

1= =2
o o

o
oD

6.0
5.0
55

* The product had become sour

o1 N
LW U100

RO w= o

DO OO
WS ;e

W wuito

oo
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pH

40
5.2

Syru
o

oot

[epleplepldaldy]

*

orvIoRUI—

~ PO

oo

to. ellow. Scoring for taste and flavour of the fruits are on a 9 point hedonic
to “dislike extremely”.
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Table 3. CUT OUT ANALYSIS OF CANNED LITCHI AFTER SIX MON1
OF STORAGE AT ROOM TEMPERATURE

Variety  Citric acid Fruu Taste Favour %rlup

mygup colo

7.8 8.2 4.6
8.0 8.2 4.5
r 8.0 8.2 4.4

plnk 7.8 7.5 4.4
hoP'”f'S“ D U
N’[ﬁ 6.0 5.7 4.6
Or 6.0 6.2 4.6

*Wfs%?rua ascor cacr /100 :
ol B

Shahi

0.05
0.075
0.10
0.05*

China

0.10
0.05*

at room temperature, whereas Shahi variety canned
at the same syruP pH of 43 did not show an¥ spoilage.
This was die 1o the variation in pH of the two
varieties, pH of China and Shahi being 5.2 and 40

respectrve Y.

Ink discolouration was notrced In the fruits
canne In_syrup containing 0.075 and 0.10 per. cent
added citricacid (around pH 4.5). Tartaric acid re-
Bacrng conventrona crtrrc acld” was also effective
etwen pH 4.4 and 45 but at pH 4.0 pink
discolour tron Was observed

It is evident from Table, 2 that pink discolouratign
was enhanced with the jncrease in added acid in
1yrup resultrngg In lowering of pH below 4.4-4.5.

he high acidity imparted Sour taste to the product.

Effect of sgrup streng th Although canning of
litchi in 40° Brix syrup~has heen recommendedb
Siddappal/ and Verma and Ahme 3 sg
stren and 40° Brix) seemed to~enhance
discolouration (Table 2) and hecame very sweet.
Pink drscolouratron was not observed In” litchies
canned in 257 and 30° Brix syrup, throughout the
storage period.

Effect of ascorbrc acid:  Ascorbic acid at a con-
centratrono 100 m%lo g in the covering syrup and
above, along with 0.05 per cent citric acid was effective
In_overconiing pmk iscolouration in” the
varje
variety.

China
but was not effective In the case of Shahi
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Addition of ascorbic acid did not significantly
|mErove the fIavour of the product.

ffect of hur droxr X Ad ition of suI hur
dioxI ata ee of 300 ppm In ecoverrn
Was € ectr In preven prnk dr C0 ouratr L
Bf(fj |es retarne eorr |te co our

% suprte fter taste. teeprrbgor lanchin
In potaSsium metapisulpnite solution Defore cannin
as recommendd or cahba oe]l wag ot effective i
Pr ventin P discoloura Thes treatm nts
ather Impa

on.

tetasteadﬂavourg Tﬂro uct
to a considerable extent and ennanced discolouration.
of Irtchkfresh (fro Qe orchard or after a

ay had no significant e ect

Cannin
H 3 Iscolouration.

oY pevenion o pirk
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Investigation was undertaken to evaluate some important varieties of mango viz, _
Chousa of North India and Baneshan of South India (known as Safeda in NorthP for_cannln% and freezing of slices. It was
observed that the varieties Baneshan, Langra and Dashehari had

Bombay Green, Dashehari, Langra and

good pulp and sfice yield while Bombay Green and Chousa

produced poor pulp and slice yield.” The varieties, LanFra and Dashiehariwere quite rich in ascorbic acid and total carotenoid

ﬂgments respectively. - Colour and

flavour of variefy Dashehari were best among the varieties studied during storage.

Owever, texture of the variety Baneshan scored highest rating in canned and frozen slices during storage. The overall
assessment showed that Dashehia'i was best as canned'and frozenSlices followed by Baneshan, Langra, Bombay Green and

Chousa after nine months of storage.

Mango is one of the important commercial fruits
of India used for processing. Although more than a
thousand varieties of mango are grown_in India, all
are not suitable for cannjng and freezing of slices,
The ultimate quaht?{ of mango _products largely
depends on the selection of the Variety. Among’the
Soyth Indian varieties Alphonso, Baneshan, K.0.8,
Mulgaa, Priyor, Neelum, Sundri and Dashehari were
besttor canning-5while Dashehari ranked first among
all the varietieS studied followed by Bombay Yellow
Bride of Russia and Neelum in order of préferencef

According to Bose and Das7 the variety Himsagar of

Eastern India wag best followed b¥ Larigra and Fazli,
Information available regarding reezmg of mango
slices is scanty. However, Matfiur et a/,8 studied the
|oss, of ascorbic acid In Fiasgurl, Badami and MuTI%oa
by freezing them at-20°F and storing at 0°F. They
did not study the suitability of a particular variety
for freezm%. e _ _

In the absence of detailed information on capning
and freezing of mango slices of North India and their
sub_se(iuent storage, the present study was undertaken
to fill this lacuna

Materials and Methods _

. Canning and freezing studies were made on four
importan{” varieties of ‘mango viz., Bombay Green
Dashehari, Langra and Chousa of North |ndja and
were compared with Baneshan of South India (known
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as Safeda in North India) in the present mvesthatlon.
North_Indian varieties were procured from TARI
New Delhi and South Indian variety was procured
from the local market, _ _

The average We|?ht of fruit was determined from
ten fruits taken at random. Average length and
breadth of the fruits were measured with the help of
slide callipers. _

Both the surface and flesh colour of the fruits were
evaluated visually. Peel and stone percentage was
found out from the we|?ht of peel and stone Tespec-
tively in relation to total weight of fruits, ~After
peeling the fruits, pulp was renjoved from the stone
and passed through 30 mesh sieve. The, recovered
Pulp per_centa?e Was determined in relation to the
otal weu\;_ht of fruits, Edible portion was found out
b}* deducting the weight of the peel and stone from
thie total weight of fruits. After peeling the fruits, the
side shoulders were cut into ‘slices longitudinally
and the slice p_ercenta%e was (letermined in relation
to the total weight of Truits taken. After slicing the
peeled fruits, the pulp adhered fo the stones”was
considered for recovery of pulp in relation to total
weight of fruits. Here alsg, pullo was passed through
30 mesh sieve as followed in pulp percentage. ~ ~

Canning of slices; Sliced frujts were filled in plain
1 1o Jam 6301_x309 cans and covered with a hot
syrup of 40°Brix coritaining 0.3 per cent citric acid.

e cans were exhausted,” sealed, processed for 15



210

minutes, at 100°C, cooled and stored at room tempe-
rature (32.2-37.8°C) during the period of StUdY- _
Freezing. of slices: Sliced fruifs were filled in
glam L1b"Jam cans and covered with a cool syrup 0
0°Brix containing 0.5 per cent citric_acid and 0.5
per cent ascorbic acid (Mathur et a/g. The cans were
sealed and kept at temperature of 0°C for 48 hr for
Propersugar enetration, Then, they were fransferred
04 (eep freeze maintaining -12.2°C and stored at
that temperature for further Study. . _
Moisure, percentage was determined by dgmg a
known weight of sample at 55 to 60°C accordi
AOACY. Total soluble solids (w/w) were determined
with a hand refractometer and value corrected to
20°C. Reducing sugars were estimated by Lane and
Eynon’s method1 and non reducing Sugars were
similarly estimated after acid inversion. Titratable
acidity was determined by tltratm% the sample against
standard NaOH solutiori, The titratable acidity was
calculated and expressed as citric acid. Was
determined b usmg a Beckman’s pH meter at 20°C.
Ascorbic acid was Qetermined by the visual tifration
method as decribed by the. Association of Vitamin
Chemists1L Total carotengid pigments (expressed as
b-carotene)_were estimated_ by method Standardized
by Roy12. Tannins were estimated by the colorimetric
method of Folin Denis as given i AOAC9and cut
%%t Cg\{lgalysm of canned slices was followed as given in

The organoleptic evaluation of the man1go products
was doné by a panel of seven judges. The average
score of thé seven judges are “présented in Fig. 'L

Results and Discussion

It is seen from Table 1 that the edible portion of
the fruit is directly proportional to weight and size of
fruit and the peel percentage is inversely proportional
to the size and weight of fruit. However, in the
variety Langra, the peel percentage was more than

Table 1. physical characters

Physicial characters Baneshan Bombay Green

Av fruit

/ﬁ\|¥ Ler%%‘?%) 193%5 ﬁ@
e?[%;o our Deep Vellow

Light g

gﬁségﬁ)ortion %
|
B

coée)ry of pulp%

ngto P

of different cultivarsofman
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Daghehari inspite of having bi%ger size and higher
weight. This could be due to high"peel thickness. “The
stone percentage did not show any such relation with

f the size and weight of the fruit. “The variety Langra

had minimum stone, percentage followed by Chousa,
Baneshan, Dashehari and_ Bombay Green. However,
Eulp percentage was maximum in'Langra followed by
aneshan, Dashehari, Chousa and Bombay Greer,
The high pulp content in Langra was attributed to its
low fibre content. On the contrary, low pulp content
In Bombay Green was owm? o its high stone. and
eel contént. It was interesting to note that higher
edible portion did not %lve high“pulp percentage, e%
Chousa had h|%h edible portion "as compared 10
Dashehari but the pulpr percentage was found to be
less than Dashehari.  This could”be due to presence
of high fibre content in the variety Chousa, Dashehari
prodliced . maximum slice %neld among the varieties
studied since the fruit of Dashehari” had uniform
width along the length and absence of bulging of
stone in the centre ds it was noticed in the valiety
Bombay Gregn. However, pulp yield after slicing was
noticed minimum in Dashehari“due to its high"slice
percentaﬁe.

The chemical composition of the varieties studied
ﬁTabIe 2) shows that the variety Dashehari had
|r%;hest total soluble solids anx and total sugar
where as Baneshan was lowest in both. Correspond-
ngly, it was seen that the moisture content of
Dashehari was minimum_and Baneshan ‘was maxi-
mum. However, the variety Baneshan had highest
percentage_of reducing sugars among the varieties
assessed.” This could be due'to the facf'that Baneshan
had highest ﬁercentaqe of acidity which might have
accelerated the hydralysis. The’variety Langra had
the highest ascorbic dcid while Bomba;r Green and
Baneshan the lowest. As regards total carotenoid
pigments, varieties Dasheharl and Bombay Green
weie found to be fairly rich, followed by Langra,

Dashehari Langra Chousa
A T
Deep yellow  Mocerate yellow — Light yellow
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TTTTT 2. CHEMICAL COVPCSITION OF DIFFERENT CULTIVARS OF MANGO
Constituents Baneshan Bombay Green Dashehari Langra

W 20"%})0 éé 4
Re cuu % \

850 carot

12470

B

Variety Storage period* ac)uum Head Drained Internal condition

months

Baneshan

(e~
O
=~

&6 32 nsfealart]tnﬁnng
b 3} ok

O Yo

: i,
Bombay Green 0 . H[]ﬁ(é&th@ﬂ \
2 % §§ %g fai?‘lt stainiﬁg.nan h
04 B B Eﬁ%ﬁﬁm
T T R
Langra 9 ﬁ 8?{ 586 E%hrtn?eart]%mg
8 % 8}5, %%8 mdderate sfémlng.
Chousa 0 £ i % Pﬁﬂ%}pﬁnﬂg
: b i B

with . .
mbderate l’alnt stalnlng.

ﬁ?;g&ﬁ%n%h@et%ﬁhe pato, 38 months of sfo ewasfal &Nlear ,yellow, turbid yellowand turbid yellow with secliment
respectively exceptln Baneshan at © months storage Wasye

ntsmn muwtnmtifii
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Chousa and Baneshan. The tannin content of the
mango varieties varied from 27 Dashehari) to 9
(Chousa) mg/l00 gi

The cut out analysis of canned slices and changes in
chemical composition during storage of canned and
frozen slices are given in Tables 3and 4. It wgs
observed that vacuum decreased with increase In
storage perrod of canned slices. SrmrlarIK
gyru wasaso reduced in all the cases This could

ue to slight disintegration of slices durrn? storalgie
Srmr ar results were reported by Satyavati et a

drained werght percentage of sIrces also increased
Toto Six months and thereafter remarned constant
his is attributed to sugar pick up gsrces during
storage.  The total sugar content and total solubl®
solids of the slices alsoincreased up to six months in
the same manner during storage (Table 4). This Is in
conformity with the findings of Satyavati et al.1and
Andrabi ét alli. It was observed that unlike canned
s|ices the total soluble solids and total sugar o rozen
slices and_syrup remained almost unc ang e durin
storad This could be due to complete a sence
osmotic _diffusion at low temperature (~12.2
The acidity (as citric acid) in both canned and frozen

Table 4. changes in chemical composition of cann

Sugar %

Stor

cIarrty of
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slices and syrup did not show much variation, As-
corbic acid content decreased in canned and frozen
slices (Table 4) during storage due to presence of
of residual oxygen (Andrabi et a/.13. The loss of
ascorbic acid urrn% subsequent storage. could be
due to decomposition of ascarbic aciq by fructose or
sucrose yielding fructose on hydrolysis, tonfirms the
results ot Huelin 4. Ascorbic &cid rétention in canned
slices was better as compared to frozen slices and this
may be due to inactivation of enzymes in canned
slices during heat Processrng Among the varieties,
Langra was Tound to have high retention of ascorbic
acid since it had originall h?h content.  This s in
conformity with the”results of Jain and Subbaiah5.
The retention of carotenoid pigments in these products
was found to be greater than that of ascorbic acid,
However, slow and steady decline of carotenoid
ments was noticed in ¢anned and frozen slices
4) durin stora?e This was mainly due

0 the presence of residua oxygen In hoth the products
as reported by Dho es war ar and Bqar A

r agpa and Bhatialdand Andrabi et a/

Colour of the frozen sIrces of all the varieties scored
more as compared to canned slices up to six months

ed and frozen slices during storage

Variety

Bombay Green

B

BR
BR
N
R

Dashehari

Preont Reducrng Non -reducing Reducing ﬁ%n -reducing Can

Ascorbrcagfi Carotenorgcretentron

ention
Frozen Canned ~ Frozen

9.9
88.71

i EBEBRD
- atr il

i g
i 8
L i B

_§§
d?d W #
i

"
B i
I

f
1

Storage temperature is 32.2-37.8°C for canned slices and -12.2°C for frozen slices.
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sm:%s }A | SCgrganol%?tic evaluation of Cénned and frozen mango

feda; D, Bombay Green; Dushehari; D, Chousa.
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3 MONTHS i 6 MONTHS

OVER ALL RATING

INITIAL

and thereafter remained constant,  Similarly, flavour
of the frozen slices of all the varieties was adjudged
better than the canned slices. The variety Dashehari
was found to have maintained. colour and flavour
better in canned and frozen slices as compared to
other varieties. However, the texture of canned
slices scored higher rating as compared to frozen
slices due to slow freezing. Among the varieties
Baneshan was found to have better texture in canned
and frozen slices. The assessment of overal| rating
did not produce any significant difference between
canned and frozen slicés (Tig. 1). However, the

differences were noticed among the varieties. Dashe-

hari was found to he better both as canned and frozen
slices followed by Baneshan, Langra, Bombay Green
and Chousa.
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Biochemical characters like mannitol fermentation, haemolysinpraduction, ﬂelatinase, lipase and coagulase activities of Staphy-

lococci strains isolated from 45 sheep.and goat carcasses were studied. Ofa

the hiochemical acfivities studied, lipolytic activity

observed on Egg Yolk-Tellurite-Glycine-Pyruvate Agar (ETGPA) and combination of mannitol fermentation and "BO ytic activity

exhibited highiestassociation with coagulase production. * Irrespective ofthe various degrees of association observed

etiveen gelatl-

nase, lipace, coagulase activity, haemolysin production and mannitol fermentation, the results do indicate the possibility ofsheep
and goat meat to act as a reservoir ofthe Staphylococciof potential toxigenicity.

Food pmsonmg outbreaks or epidemics, so often
reported in meats or meat loro_ducts are frequentl
identified as of Staphylococcal origin.. Direct methods
to dentify the Staphylococei Strains involved or
likely to_he involved InIntoxication is to demonstrate
their ability to produce enterotoxins, In the absence
of anY estdblished, rapid, cheap and reliable method
t detect enterotoxins, the coagulase activity is con-
sidered to be the most dependable property in the
identification of pathogenic Staphylocacci®. How-
ever, other progertl_es like mannitol fermentation,
haemolysin production, ?elatmolytw and lipolytic
activitiés and phage type also have begn of partictlar
|mFort_ance In'asséssment of pathogenicity.

_In view of the above regorts, in‘the present stuay,
biochemical characters of Staphylococci strains isolat-
ed from sheep and goat carcasses were studied in an
attempt to evaluate the 5|g_n|f|cance of raw meat as
a reservoir of StaphylococCi of potential importance
from public health standpoint,

Materials and Methods

Two hundred and flftX-mne strains of Staphy-
lococgi were isolated from 45 sheep and goat carcasss
kegt for sale in Mysore meat market, _
amples were initially enriched in mannitol salt
broth for 24 hr at 37°C and then streaked on to
Staphylococci medium No. 110.  Chromogenic
colonies from this medium were picked up for colony
Punﬂ(_:anon. The pure isolates were then subjected
0 oxldatlon-]‘ermentanon?_ catalase test7 and micro-
scopic examination to eliminate Microcogcus and
Streptococcus respectively. — All the strains thus

isolated and purified were then tested for production
of alfa haemolysin, lipase, gelatinase and coagulase
activity and mannitol fermentation.

Production of alfa haemolysin was ohserved on
rabbjt blood agar, lipolytic a tIVI'[¥_ on Baird-Parker
medium8 and Pelatmase In gelatin tube medium
gDIFC . All"the reactions” were carried out at
1°C for 24 hr except gelatmase which was carried out
at room tempera_ture or 14 days, Coagulas_e produc-
tion was tested in 24 hr old Cultures by slide test10.

Results and Discussion

A total number of 259 isolates were made from 45
sheep and %oat carcasses. Al the isolates were gram
positive spheres, arranged singly, or in pairs and in
clumps, were catalase™ positive’ and could ferment
glucose in Hu%h and Leifson’s mediumé.

Summary of the biochemical proPerUes of Staphy-
lococel isolates used in the present study are indicatéd
in Table 1, which shows that out of 173 jsolates used
for the study of coagulase reactions 18 isolates were
coagulase ositive, and 128 isolates were coagulase
negative and 27 isolates indicated doubtful reaction

anfounting to 10.4,73.9 and 15.6 per cent respectively.

In Table 2, data are presented relatmg to, biochem-
cal properties such as mannitol fermenitation, gelati-
nase activity, production of [ipase and a-haemolysin
P_roducn_on %‘coagulase positive and coa%ulase nega-
Ive strains. As seén from Table, out of I8 coagulase
Posmve strains, 14 (77.7 per cent) were found to
erment Mannitol. Similarly in the case of coagulase
ne7qat|ve strains, out of 128 1solates, 86 Isolates
(67.1 percent) were positive for mannitol fermentation.
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_ Isolates + Ve

Reaction tested reaction

No. total No.
Mannitol fermentation 259 184
Gelatinase 254- 142
a-Haemolysir. 257 i
Lipase 163 60
Coagulase 173 1S

Mannitol fermentation used to_be one of the criteria
for dete_rmmmtg the pathogenicity of Staphylococcill
The ability of a potentid] foo p0|son|n% St%)hy-
lococcus t0 ferment mannitol has not been demon-
strated conclusively: however Evans, has stated that
high correlation could be obtained between mannitol
fermentation and enterotoxin production but Clark
et al.n, in their limited studies failed to establish
such a _correlation. In the present study, direc
correlation between enterotoxin  production and
mannitol fermentation has not. been carried out,
instead, ability to coagu_late rabbit [ﬁ)l_asma wag taken
8 an Index of enterotoxigenic potentiality of Staphy-
lococcus aureus 14, The Tesults. obtained with regard
to mannitol fermentation were in agreement with the
results obtained by other workers13'who doubted the
value of mannitol fermentation as an index of
pathoPenlmtg. . .

Gefatinas act|y|_t?/ of Staphylococgi in the assess-
ment of pathogenici %/ has been’questioned by several
workers 12>14"even though high percentage of pyoge-
nic strains are known t0 exhibit gelatinase activity.
In the present mvestlgatlons, 50" per cent of the
coagulase positive Staphylococci and as high as 56.2
per cent. of coagulase negative strains of Staphylococc
could liquefy gelatin. ~ The_ data obtained” clearly
indicate that ?elatlnase activity as a dla?nostw test
for the detection of pathogenic Staphyfococci has
limited a ?Ilcatmn. _ _

Production of a-haemolysin as an index of patho-
genicity 1S supported by some workers 125 while it
IS not acceptable to others1o* In the 9resent investi-

ations, among the isolates studied 77.7 per cent of

e coaPuIase ositive strains_could lyse red blood
corpuscles of rabbit, while 74.2 per cent of coagulase
ne(t;anve strains also produced. a-haemolysin “when
tested on rabbit blood agar plates. Thése results
indicate the doubtful valug of a-haemolysin produc-
t||on In the assessment of pathogenicity of ‘Staphy-

0COCCI.

staphylococci from raw meats
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phylococc iisolated from sheep and goat CaI’CﬁSS|S

+\C Ve, Ve Doubtful  Doubtful
reaction reaction reaction reaction reaction

total No. ) total No.

71.00 13 28.10 2 0.70

55.90 108 4250 4 1.50

68.80 63 2450 7 6.60

36.80 102 62.50 1 0.60

104 128 71390 21 15.60

Table 2. biochemical characteristics

i 1 h i i fcoa ulase positive
AN CRCULASE NEGRTIVE STAPPYL 000

Coagulase Coaqulase

Property + ve Strainsf -ve strainsé

_ Nos. f6 Nos. %
Mannitol

fermentation 14 1.1 86 67.1

Gelatinase 9 50.0 2 56.2

Lipase 13 86.6 20 156

a-Heamolysin 14 7 % 14.2

*Qut of 18 coagulase+vestrains, only 15 were tested for lipase
production’on Baird-Parker medium,

tout of 18,

+out of 128,

Reports on “POV“C act|V|t%/1 of pathogenic Staphy-
lococCi 15 contlicting. ~ Some . workers1/-2L, have
observed that lipolytic activity is Iargiely associated
with the patho[qenlclt .of” Staphylococet, _ while
others12-2, donot'consideritto be a reliable indicator.
These_ conflicting views may be partly due to differ-

2 encesin the techniques employed or due to differences

In the opinions as to what constitutes a positive e%g
yolk reaction in a given mediall-Z3  Recent reports
indicate that_the_hpolghc actth IS due to production
of Ilpo[z()rotem I|Base of Stap Ylococcus aureus on
e?ag yolk, Bairg-Parker has feve oBe_d a selective and
d gnostlc me |um—egg olk tellurite glycine pyru-
vat agar,(ETGPA% to réad the egg-yolk reaction, and
this nedium has been reported {0 "give an excellent
correlation with coagulase 2>%-87and_enterotoxin
Producnonza In.the gresent study 86,6 ger cent of
he coagulase positive Staphylococcl and 15.6 per cent
of coagulase ne%anve Staphylococci indicated positive
reaction on ETGPA. ~ Stewart and Patterson) have
reported that ETGPA medium has failed to_indjcate
positive reaction for coa%ulase positive . Staphylo-
cocci and 70 per cent of the colonies giving typical
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Table 3. va\ll'ls_?ﬁciation of various biochemical characters

ACTIVITY OF STAPHYLOCOCCH

Combination of biochemical Coagulase+ve Coagulase-ve
reactions strains (18)  strains (128)
Nos. % Nos. %
Mannitol and haemolysin 12 666 63 492
Mannitol and ?elatln 9 500 5 398
Mannitol and fipase . * 800 5 406
Gelatin and haemolysin 9 500 57 445
Gelatin and lipase g* 533 39 304
Haemolysin and lipase 1* g66 90 390
Mannitol, haemolysin and
lipase _ _ w* ses 4 343
Mannitol, gelatin and lipase 7% 466 3 257
Mannitol, gelatin and
_ haemoIYsm 500 %5 195
Lipase, gelatin and
haemolysin s 533 3 242
Mannitol, gelatin and
lipase % 600 21 210

*Percentage is calculated on the basis of 15 coagulase positive
Staphylocacci instead of 18 as only 15 coagulase pasitive isolates
were fested on Baird—Parker media.

E)osmve reaction on ETGPA on gnma_ry isolation
urned out to be coagulase negative. Baird-Parker
has rePorted that coagulase gosmve strains which.on
primary isolation failed to clear e%; yolk. on replating
caused well defined clearing. Coagulase negative
Staphglococu lving positive reaction on ETGPA
may Pe due to Protels vulgaris which can be confused
for Stai)hyloco_ccus aureus in the absence of micro-
scopical examination5'). The possibility of isolates
being Proteus vulggna In the present investigations
was Tuled out as the isolates of _Stagh lococcr tested
on ETGPA were previously purified and confirmed
to be Staphylococci by both, microscopical and
biochemical examinations. = The coagulase nelganve
strains showing, typical positive reaction on ETGPA
for lipase activity may he due to bound coagulase.
Presence of bound coagulase was not tested In the
case of coa%ulase negative strains used in the present
Investigations. _ .
In Table 3 data are presented regarding association
of .various biochemical characters with coagulase
activity of Staphylococci. |t was of inferest to stud
the association” of combination of . biochemical
P_rop,emes In the case of coagulase positive and negoa-
Ive isolates of Staphylococci.” Accordingly, 11 combi-
natiops of_biochemical characters weré studied. As
seen from Table 3 combination of mannitol fermenta-
tion and lipase, 80 per cent positive association Is
obtained in the case of coagulase positive isolates.
Correspondingly. for coagulase negative isolates the
positive associdtion is in“the order” of 40.6 per cent.
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Next in order are mannitol and haemolysin, haemoly-
sin and lipase and mannitol, haemolysin and lipase
combination, where per cent positives in the
case of coa%ulase positive strains is commonly 66.6
Ber cent, For the same set of combinations of
l0-chemical characters for coagulase negative straing
the per cent_positives are 49.2, 390 and 343
respectwelg. The rest of the combinations indicate a
range of 46.6 to 60.0 per cent in the case of coagulase
positive isolates and 19.5to 44.5 per cent for coagulase
ne%atwe isolates. . . o

)t all the biochemical reactions studied lipolytic
activity observed on ETGPA, and the combinafion
of mannitol fermentation and lipolytic activity
exhibited highest associatjon with coagulase activity—
the index reaction of pathogenicity ot Staphylocotci.
However, more detailed studies are required to test
the validity of eqﬁ yolk reaction on ETGPA in the
assessment of pathogenicity of Staphylococci which
are encountered in meat arid meat products, because
man% coagulase negative Staphylococci such as
Staphylococcus saprophyticus, Staphylococcus epider-
midis are commonly encountered'in meat and meat
Pro_ducts. _These two species are shown to _?Jve
Sypmal positive reactions similar to coagulase positive
taphylococcus qureus 8>3l Irrespective of various
degrees of association observed between gelatinase,
lipase, coagulase activity, haemolysin_ production
and mannitol fermentation, the restlts indicate the
possibility of sheep and goat meat to act as a reservoir
of Staphylococci of potential toxigenicity.
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Investigations were carried out in order to study the effect of cultures, quantity of starter cultures and time of incubation on the

acidity of Dahi (curd) using both buffalo and cow milks.

Curd from buffalo milk produced slightly more aridity than that from cow milk at a particular time of incubetion and with a
particular quantity of starter culture. Optimum titratable acidities of curds made from buffalo and cow milks ranged from 0.76
t0 0.87 %respectively. S. lactis produced maximum acidity among all the Streptococcistudied; S. thermophilus produced mode-
rate acidity. S. diacetilactis distinguished itself from other cultures by its ability to produce appreciable amounts of lactic acid

as well as desirable flavour. Acidity increased rapidly upto 16 hr of incubation, after which the rise in acidity was not very

significant.

Curd, popularly known as Dahi in India, is one of
the most important milk products used by the majo-
rity of population, as an article of diet, refreshing
beverage, and as an intermediate in the manufacture
of couniry, butter. As much as 7.8 per cent of the mjlk
produced’in this_country is converted into curd for
direct consumptionl

Dahj or its western counterpart, yogurt is a product
of milk fermented by Streptococci and Lactobacill
Certam Iact|c acid bactena utilise the lactose of milk

roduce lactic acid and also acetic acid and C02

eas Streptococcus diacetilactis, Leuconostoc dex-
tramcum and L.citrovorum use the citric acid of the
milk to produce, certain volatile organic compounds
that are responsible for flavour in clrd.

Nicholls2 observed that buffalo milk gives better
curd than cow milk. Kielling et al. atfributed the
syneresis of milk curd to the”presence of S. thermo-
philus and recommended the heatmg of milk upto pot
less than 80°C and holding it for 15 min to PIVG firm
curd free from separated Serum. While Tafced sug
gested the use of 2.0 per cent noculum of start
Culture, Beutler et al.5 recommended 0.83 to (.88
per cent of tltratable audﬂg For gettm% a firm
coagulum in cura axmmar ana an ga recom-
merided heating of milk at 70 fo 90°C for 5 to 10min
and then boﬂmg 00ling to 5to 40°C_and incubating
at 30to 37°C Tor 16 fr. Omurtag? su ?ested the
gtlmum Incubation time for yogurt as 10to 12 hr at
31°C whereas Galesloot and Hasing« suggested 32°C

1 Present acdress : Kaira District Cooperative Milk Prodcers’ Union Ltd., Anand, Gujarat.
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as the optimum temperature for the production of
Wrt' Krishnaswamy etaI._9com_?are the curd from

iltone (vegetable toned milk) with that of milk, No
sYStematm work on the effect’ of culture, quantity of
starter culture and time of incubation o the quality
of curd, using both cow and buffalo milks has been
reported so far and therefore, the present study was
necessitated.

Materials and Methods

Pure cultures of S. lactis, S. thermophilys and
. (liacetilactis used in the study were obtained in
chalk-milk mediym from the National Dairy Research
Institute, Karnal (Ha_ryana?. For preparm? mother
and bulk culturesskim milk of cow or puffalo was
used. _The incubation temperatures adopted were
30°C for cultyres of §. lactis and S, diacetilactis and
37°C for culture of 5. thermophilus. = Composite
buffalo_and cow milk procured from the College
Dairy Farm, (avoiding abnormal milks) were testad

for fat, slids-not-fat, and acidity (expressed as per cent  h

)
lactic acid) as per IS, Erocedures | The curd was
preEared rom cow milk (fat, 4.8 to 5.1 per cent and
SNF, 88 to 9.0 per cent) and buffalo milk (fat, 6.5
to 7.0 per cent and SNF, 9.25 to 950 per cent) sepa-
rately, taking all necessary precautions. The ‘starter
culture was added at the rate of 10, 15, 20and 25
per centand samples were incubated at 30 and 37°Cfor

eriods of 8, 10,12, 14,16 and 24 hr respectively, At

d
time one culture for one tz/epe of milk {cow oruff-  f

alog was used with four starter culture concentratjons
and with six different times of Incubation. There
were two replications. Curd formed was evaluated
for its qualities on the basis of the following tests.

Table 1. effect of S,dlacel”aCtIS, quantity of starter culture an
miLk AND COW miLk

and time of incubation on the acidity of curds
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Total titratable acidity was determined as per
11 grocedu_re . _

Bacteriological tests: In order to confirm the
absence of “any contamination, the samples were
tested for the, (1) presence of ﬁast and moldL and
(if) presumptive coliform test

Results and Discussion

Titratable acidities of the curd as determined at
each successive time interval and with_each concent-
ration of starger cultures are shown in Table, 1, 2 and
3. In case of uffalo milk, S. diacetilactis produced
maximum acidity of 1.04 per cert in 24 hr. When 10
per cent starter culture was used, the acidity was 0.62
per cent after 8 hr of incubation. With the increase
In the time of incubation the acidity alsq increased.
The Increase in acidity during intervals of 8to 16 hr
and 16to 24 hr of inCubation was found to be from
0.62 t0_0.95 per cent and from 0.95 to 104 pet cent
respectively.  The acidity increased rapidly upto 16

r, afterwards the increase in aC|d|t¥ was Very small
upto 24 hr. In case of cow milk curd, the same Culture
produced minimum acidity of 0.61 per cent in § hr
and maximum_acidity of 10 per cent in 24 hr of in-
cubation. Theincrease in acidity wasrapid upto 16 hr
and then upto 24 hr of incubation. . The increaes in
acidity was very slow, as observed with buffalo milk.
S. diacetilactisdiffered from other cultures by its ability
to produce good amount of lactic acid and desirable
lavour. The'results in Table 1 are in agreement with
the fmdm[gs of Karnad who also Teported that
S. diacetifactis has the ahility to produce 1.0 per cent
ldai%tclgtafld together with high“amount of acetoin and

yl.

Acidity produced at indicated concentrations of starter culture

Inaébr%teion 10% 15° 20% 25%

r B c B C B C B C
8 0.62 061 065 0.64 0.67 0.66 0.68 068
10 0.73 0.72 077 0.76 0.79 0.78 0.80 081
12 084 083 086 087 0.86 087 087 088
14 0.86 0.86 087 088 088 089 091 0.90
16 089 088 093 091 0% 0% 0% 0%
24 098 0.9 0.02 097 104 099 104 101

B- Buffalo milk curd; C- Cow milk curd; Acidiity is expressed as per cent lactic acid
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Table 2. effect of S thermjphilus,quantity of starter culture an

d time of incubation on the acidity of curds

MILK AND COW MILK

Acidlity procuced at indicated concentrations (%)of starter cuiture

Trogein 10% 1596 20% 2%
& B c B c B c B c
8 052 051 0% 04 0% 05 0% 0%
10 082 061 088 00 00 08 om o7
0 068 067 069 00 0B 0 0B oM
n 0% i 0% 03 o 0B 0B 0T
1 076 07 077 0% 0B 07 0™ 0B
2 080 07 081 00 0 08l 08 0%

B- Buffalo milk curd; C=Cowmilk curd; Acidlity is expressed as per cent lactic acid.

Maximum acidit¥_produced by the culture S. ther-
mophilus in 24 hr o incubation Was 0.84 per cent and
minimum acidity in 8 hr was 0.52 per cent, in case of
buffalo milk curd, as shown in Table 2. The acidity

Increased sharply uPto 14hr of incubation as compar-

ed fo that extijbited by S. diacetilactis in which
acidity ncreased rapidly upto 16 hr. In case of S,
thermophilus acidity increased from 052 to 0.79
percent during 8to"14hr of incubation. Similarly the
acidity also increased from 0.79t0 0.84 Rer cent during
14 to” 24 hr, but in the latter case the increase In
acidity was found to be less. With. different concent-
rations of starter culture used, the increase in amd%y
was not found significant. In case of cow milk, S.

Table 3. effect

of S. |act|s,quantity of starter,culture an

thermophilus produced & minimum acidity of 051
Rer cent in 8 hr and maximum of 0.83 per Cent in 24
r ofincubation, The results of acidities produced by
cow milk curds showed the same trend in rise as in the
case of buffalo milk. ~ The acidity increased sharply
from0 to 14 hr and afterwards the Increase was
comparatively less than that observed in early incufa-
tion periods. ~ Also this culture produced less acidity
as compared with other two cultures in this. study.
These results are in full agr_eement with the findings
of Petteld who also established that S. thermophilUs
IS less tolerant of high acidities. It produces less
acidity, using the same quantity of starter cultures
ranging from” 1.0 to 25 per cent’in case of cow milk.

d time ofincubation on the acidity of curds using buffalo

MILK AND COW MILK

Aciaiity proouiced at indicated concentrations (%) of starter culture

InCl%br%gion 10% 15% 20% 25%
I B c B c B c B c
: 084 08 0 065 0@ 0 0@ 08
1 0n 0n 07 0% om0 0B 07
P 077 077 07 N I R
1 081 079 082 o 0% 0% 0B 0
1 088 0% 0% 0B 0% 0@ 0% 0%
% 0% 0% o 0% 18 10 1 10

B=Buffalo milk curd; C=Cow milk curd; Acidiity is expressed as per cent lactic acid.
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The starter culture of S. lactis groduced & maximum
acidity of 11 percent incase of buffalo milk and 1.05
per cént in case of cow milk in 24 hr and a minimum
0f 0.64 per cent in case_of buffalo milk and 0.63 per
cent incase of cow milk in 8 hr of incubation” as
shown in_ Table 3. In this particular culture the
increase in acidity at reqular incubation intervals
showed a significant varigtion. From 8 to

to 16 hr, and 16 to 24 hr of incubation, the ac|d|t¥
case of buffalo m|Ik mcreased from 0.64 to

064 10 095 to 111 per cent res ect|veI5y
and | |ncase ofcow m|Ik |t|ncreased from 0.63t0 1
063 t0 0.94 and 0.94to 105 per cent Ies ectweP{
This showed that increase in ac|d|t from r
(0.64 t0 0.95 per cent) was 0.31 per cent in case of
buffalo milk and the same 0.31 per_cent (063 to
09 et cent) In case ofcow milk. The increase in
acld 1y from 16 to 24 hr of incubation was found to
(t:)gm 0 er cent (0.95to L11 per cent) and 0.11 per

milk curds respect|vely e results of this tnaI usmg
S, lactis revealed that this culture erO duced the
highest acidity amon%st other cultures of Streptococcus
Tpedes supportlng t e findings of Laximnarayanalb,

hese results ave also hee found similar 'to the
observations of Nicholls2 who reported that S,
Jactis produces 1 ?er cent acidity within 24 hr of
Incubation, Usin ger cent inoculum.

The results of Tables 1to 3 showeg that the curd
from buffalo mllkproducedh Igher acidity at a parti-
cular time of incubation, and” at a particular con-
centratjon of starter culture than that Rrepared from
cow mdkunder identical cond|t|ons which have been
oun n a%reement with the findings of Iyengarl

ﬁ repor that acid Eroducnon was fdster for
butfalo milk than cow mil
These results revealed that the curds of both buffalo

to 105 er cent) in case of buffalo and cow.
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angd cow milks under study were in general free from
coliforms and_ yeasts and molds. Qut of 72 samples

of

buffalo mifk curd, five were found positive in

presumptive co'iform fest and four_showed the pres-
ence 0 yeasts and molds. Out of 72 samples of cow

collform test an three showed
8 and molds.

k curd, two (gave [[)OSII'IVE presumptive

he presence of yeasts
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Effect of additives on cookinq release volume (C_RV%of meat has been studied in order to minimise the cooking losses either by
restricting the excess gravy rélease or by promoting the reabsarption ofthe gravy soreleased to |mﬁrovethe qualityof Fre-cooked

freeze dried mutton chunks. Prefreatméntwith agar-aﬁar, native potato-starchand a mixture ofwi

improved the quality of freeze dried mutton chunks bot
negs and hard%ess. y

Pre-cooked freeze dried mutton has been reported
to lack IJ_ummess, aroma and texture_and is often
characterized as dry and woody4. This has been
attributed to many factors (such as postmortem-pH
fat content, species, age, sex and muscle function of
the animal) but the major reason appears to be the
release of gravy dur|r15g7cook|ng and melted fat which
account for aroma éumlness, tenderness and
texture of meat89 The water holding capacity
(WHC) of the cooked meat has been found to_le
directly correlated with tenderness and texture. The
gra\éy, released on cooking of mutton chunks at
5°C for 4 to 5hr containg approximately 9 per cent
sclids, Additives (binders) are known t0 have been
used in commited meat products to reduce shrin-
kage and increase the WHC for improvement of the
quality but their use for ‘meat chunks™ has not been
investigated. A mixture of wheat gluten and autolys-
ed yeast has heen used at 2.0 per cent level to reduce
cooking losses and o, Rrevent shrinkage and |mProve
flavour'in meat pie fillings1) AmylopeCtin, a chelating
agentand a protease have been found to improve the
txture of ground meat, reduce shrinkage and pro-
mote moistlre retention1l Native (natural, uncook-
ed) starch injected intg raw meat has also been
reported to bind meat fluids produced dunnP C0Ok-
m%Z Injection of EDTA and pyrophosphatg at 10
UM per fg|mpr0\_/ed the rehydration capacity and
exture, of freeze dried Pork-lom_la Reduced [oss of
extractives during pickling and improved quality are
Protducelgl by adding agar-agar at 1.0 per cent concen-

rationd . :

With a view to improve the quality of precooked
freeze dried mutton chunks, effects of some addjtives
on CRY, degree of reabsorption of gravy, organoleptic

eat gluten and autolysed yeast

organoleptically and also as judged by objective measurementotcohésive-

and objective measurement of the qualit% of the
freeze dried additive treated mutton chunks have been
Investigated.

Materials and Methods

(@) Mutton:  Only hind legs of the male goats
(Bannur vanety) orie and a half to two years Were
used in these studies, Mutton was deboned, defatted
and cut into pieces (2to 25 cmin size).

&bl- Additives used: = Optimum concentration of the
additives was selected on the basis of gravy release/
reabsorption and _organoleptic assessment of the
treated product. Simultaneous control was run with
each additive.

Additives Level used % (wiw)
1 Wheat-gluten
BDH and lab prepared)
2. 1:1 mixture of wheat-gluten and 20
autolysed yeast (DIFCO, USA).
3. 3:1mixture of wheat-gluten and 2.0
autolysed yeast.
4, Native pofato-starch 2.0; 1.0; 05
Patel Chest Inst., Delhi and
repared in lab.
B, Aé;ar-agar owder, USP. 1.0; 0.5; 0.1.
E ellulose Products, Ahmedabad)
6. EDTA (disodium salt, BDH) O.l;lgpM/k%;
o 50 JaM/kg.
7. Pectin (Swiss make) 1.0: 0.5: 0.1.
8. Tannic acid (BP Bush, London) 0.1;0.01.
9. 1.0, 05; 0.1

Amylopectin (Koch Light,
Eng¥an%|) ( :
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Three additives chosen from the preliminary
trials were evalyated further in triplicate using a
composited lot of mutton.

c_%_ Method of treatment: The finely powdered
additives were sprinkled over the mutton chunks
and thoroughly hand mixed.

(d)  Cooking: The mutton chunks in 5-kg lots
were cooked in covered containers in a horizontal
autoclave at 5 psi for 75 min.

(e% Evaluation: After cooking and cooling to
40x2°C, the volume of rqrav was measured. e
cooked mutton was then [eft dipped in the respective
gravy overnight at 5°C, The volume of unabsorbed
ravy was measured after warming in_hot water till
e Superficial fat melted (15 min, 40£2°C). The
unabsorbed gravy was concentrated into a thick
aste in openpans over flame and mixed with respec-

Pive mutton and freeze dried.

The %uallty of the freeze dried samPIes was evaluat-
ed_org noleptically in the form of curry using a
trained panel of judges on.a hedonic scale of rine
points. ~ Objective évaluation on the reconstituted
samples was carried out by Zenken Texturometerl,

Results and Discussion _ _
During. the preliminary. trials, pectin, amylopectin,
tannic aCid and EDTA did nof show any advantage
over the control. Treatment with these four additives
had some drawbacks. The results with others are pre-
sented in Table 1 Wheat-gluten at 2.0 per cent level

Table 1. effect of additives pretreatme

T i
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caused slight hardness and whiteness with 7.0 per cent
less gravy release and 55 per cent enhanced reabsor?-
tion.” Mixture ofwheat-gluten and autoIYsed yeast §3:
at 2.0 per cent level improved the overall guality of the
product, Treatment with a mixture containing d higher
roportion of autolysed yeast imparted yeasty taste.
aflve potato starch (0.5t 1.0 per cent) also Showed
considerable benefit in gravy retention and enhanced
reabsorption. Treatment at”1 per cent was chosen for
further evaluation hecause higher concentration gave
slightly starchy taste. Agar-agar treatment at 0.1t 1.0
per cent wasa vanta%eous. Treatmentat Lper cent level
was chosen for further evaluation because it caused
maximum check in gravy release and maximum reab-
sorption of the gravy. Gluten prepared from wheat
flour in the laboratory16 and obtained from BDH
gave the same effect. Similarly native potato starch
PrePared In the laboratoryl/ fiad the same effect as
hat of the one obtained from the trade.
The results of triplicate evaluation of the chosen
additives are presented in Table 2. 1t was observed that
1 per cent) -agar-agar treatment was most beneficial.
t caused 7.7 per cent reduction in gravy release and
32.1 per cent enhanced reabsorption as"compared to
control. . This treatment gave a product which was
graded_ﬂrst Inthe order of acceptance both by sensory
nd_ objective methods of texture evaluation.” Possibly
the improvement of quality is due to high “gel-strength

and hi h“gel-meltmg_’ temperature of _aﬁar_-a ar glel
forme _urmq cooking of meat, which is |%hy
effective in holding of meat ree

g)ulce_sla All the t

chosen additives produced Dbinding of the muscle

and other characteristics of mutton

Organolep-

Treatment V(r)?ume% ¥ g?gfding Remarks
\Wheat-gluten 2% 286 175 - Slightly hard and whitish product
Control R 120
3:1, wheat gluten &autolysed yeast 2% 33 148 | Normﬁl meat colour, no unwanted
Control %4 100 T
Native potato starch _0.50% . .

Curtrd ) A g?% Eg II(I/[ Gives slightly starchy laste
Agar,-’agar 02516)27{? %ég %2 I‘\ Nore tgur'n T ;eré%)gpe observed: pieces
Control ™ '. Z \Y
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Table 2. effect of of additives on cooking release volume
AND GRAVY RELEASE/REABSORPTION

ki G

Treatment Cr%peal;?eg reabs{)ar

vol. % 0
Wﬂg%ts 'T+ autolysed 400 246
Nthve ftato starch %3 %2%
r-agar . :
ntro 1 .

Results are average of 3 replicates.

Table 3. effect of additives on organoleptic evaluation of
FREEZE DRIED MUTTON

ae " S

otato  Aoar-agar
reated  treat

;@

fibres bringing closer due to thew_gellmq_ pro-
Perty thus preventing shredding or disiftegration of
reeze dried meat chunks upon reconstitution, The
chunks retained the _shaBe well. No selective absorp-
tion of gravy solids is observed.

Rehydration ratio of treated and control samples
ranged from 21 to 2.3. The chosen treatments
|mgroved the water holding capacity of cooked meat
and thus restricted the gravy release. Cohesiveness
and hardness were observed to be directly related to
the volume of gravy released. Also, sincé meat juice
and melted faf account for aroma5 7, juiciness and
tenderness and texture of the meat, higher gravy
release adversely affects upon qualjty evaludtiori.
Thus retention of maximum gravy is highly desir-
able. A restricted release of “gravy and” enhanced
reabsorption because of treatment with the additives
results "in correspondmgf decrease In cohesiveness
and hardness and the Tow values are mainfaiped
unlike in control samples even after freeze drying.
A “higher value of hardness observed in gluten-
autolysed yeast treated and freeze dried samPIes
1S Pssml _(ue to the highly proteinous nature
of the. additive. The objeCtive grading correlates
well with subjective radlng (Table"3 and™4). 1t was
gartlcula_rl_y noted fhat the treated products had
etter juiciness, chewiness, and mouth-feel and hence

ute Nati\ﬁ
starc

153

I
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Table 4. effect of additives on objective evaluation of
PRE-COOKED FREEZE DRIED MUTTON

Samle  Co g%(/% ?—%’&9 (Poﬂgg\% I-rlar &L#ta%i
eSS S e Ing

%éﬁlg'%ggf 1%_ 0B Se 0B 7% IV
Natt¥|§€et ol 02 3% 0 6@ I
tgﬁgté%inugggt UL 4 O T
: 00 4% 080 4% T

comparatively higher total score.

The results of this study show that pretreatment
with agar-agar, native potato starch and a mixture of
wheat gluten-yeast resulted in improving the quality
of freeze dried mutton. However, the adoption of
this technjque of Jo_retreatment for large scale pro-
gu%ndon of freeze dried mutton chunks has not been
ested.
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Studies on Curry Leaf (Murraya koenigii L)
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Curryleaf(Murrayakoenigii L.)is being usedextensively in Indian cookery and formsone of the majorleafy spices. The present
study comprises of the chemical composition of tender, medium and mature leaves; the volatile oil and its chromatographic
behaviour, both by TLC and GLC. Dehydration ofthe leaves is studied using different type of driers.

The leaves of Murraya koenigii L_have been widely
used in Indian_cookery for centuries. Earlier also
work on chemical corposition of leaf and volatile
oil has been donelLL" There has not been any
detailed study on the chemical composition of leaves
of different ‘maturity and their dehydration. The
present study covers the work on”the chemical

work on volatile oll.

Materials and Methods

The leaves were selected from a smgle tree and
collected during the months of March to May,
I[mmediately after plckm?, the infested, stuntéd
leaves and ‘the stalk were femoved and then graded
into tender, medium and mature, based on the Colour
ang appearance. g _

The " proximate compositions of the different
rades of leaves were determined using standard

QAC methods, The extractives were determined
usmgbthe Soxhlet extraction apparatus and extracting
for aout 18-20 hr with different solvents. _

The colour of the |eaf was determined using a
Lumetron photoelectric reflection meter witll a
tristimulus green filter and search unit 610. The
percentage rflectance is reported as Y-value.

The cold water extract was determined by stirring
the leaves (chopped) with cold water at room tempe-
rature for" 1 hrand filtrate evaporated to dryness.
For the hot water extract, the leaves (chopped) were
hoiled in water for Lhrand the filtrate evaporated to
dryness to give the extractive,

Dehydration:  The sorted leaves were dried in the
sun and also by using cross-flow drier, throu?h flow-
drier and vacudm-shélf drier. In all the four 5vones of
drying, the tray load was kept at about 50 g/9.3

sq. cm. The témperature of cross-flow drying~and
through-flow drying was 55-58°C and that of vacuum-

com[?osition of leaves, dehydration and preliminary

shelf drying, 50°C. The maximum_temperature in
sun-drying ‘was 33°C. The air-velocity in cross-flow
drier was 1.5-2.0 m./sec, whereas in through-flow
drier, it was 3.5-4,5 m./sec. A mini-model tea drier
as through-tlow drier was used on these trials.

In the cross-flow and throu?h-ﬂow drier, the leaves
dried in 7 hr to a moisture of 4.5-7.0 per cent. Sun-
rym% was fairly fast, (the material dried up in 3hr)
but the final material was found to be blackish in
colour as compared to other types of drying where
the colour of the dried sample was Ilgiht, to medium
green. The changes in_molsture, volatile oil and
colour were determined in all the methods of drying.

wn

of the 1ear (MUrraya koenigii L.)

Table 1. composition

Content %
Component Tencer I\}g(%um ’ Mature

g

rP e protein (NX6.25)
otal sugars

r (Cig fibre

Acid insoluble ash

I
Ex”?il‘c“ctﬁ%% |
i
il o
o,alt-illoeaﬂfa[ ( I
ggour g-value) /i 2
S
Moisture free basis

-SOOOIKCTO—

2684
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FIG. 1: TLC PATTERN OF CURRY LEAF OIL

EWE

volatile oil was obtained by

Volatile oil:  The

steam, distillation and the preliminary

chromato-

graphic studies were done using thin layer chromato-

raphy (TLC) by d
%LB v)\//as( done)usi¥1g

250 micron thickness

Ifferent solvent systems.
. Saniples were spot

e
silica gel G (Merck) Pelgt%s{ vlvgltlh

level and. plates developed by spraying with 2 per cent
vanillin in alcohol and 0.2 per cent” sulphuric. acid.
Among the various solvent ‘systems used dichloroe

3

N

2

v
!

L

1

12

TIME (MINUTES)
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- FIG. 2. VPC PATTERN OF CURRY LEAF OIL

thane “benzene (100:0.5) gave_the best resolution.

The TLC pattern s S
Usqu riffin and
appara

was used as column.

hown'in Fig. 1

George 11A Model VPC
us the VPC pattern’ of the oil was obtained. and
arbowax (20 Per cent) deposited on Celite (90-100) Panng

itrogen was used as a carrier

o

Table 2. CHANGESIN MOISTURE, VOLATILE OIL AND COLOUR USING DIFFERENT METHODS OF DRYING

\olatile oil ©
Before Aéoer

Drying
Cross-flow drying
Through-flow drying
Sun-drying
Vacuum shelf drying

Material Mo
Before

mderg 69.0

@Herg o
ar i
tHre 65.0
64.0

[+ .
ature+%t%|}<k o

V/alues are on moisture free basis

isture A%Eer
6.5

7.0
4.5
5.0
5.0
5.0
6.0
5.5
5.0
6.0

0.70
0.35
0.79
0.65
0.70
0.49
0.60
0.42
0.25
0.25

0.79
0.38
0.80
0.87
0.80
0.63
0.53
0.66
0.40
0.45

asat 3 lit/hr. The chromatogram was run at 150°C.
he reference standards were Caryophyllene, a-pinene
ingne and the peaks were identified
elr retention time.  Oil was injected at 5pi
evel.”The VPC pattern is shown in Fig. 2

by com-

BeforeoomurAfter

12.5
10.0
12.5
10.0
12.5
10.0
12.5
10.0

18.0
18.0
17.0
19.0
20.0
20.0
17.5
17.0
14.5
14.5



286

Results and Discussion

Results of the chemical composition of leaves of
different maturities indicate a decrease from tender to
mature in alcohol extractives acetone extractives, cold
water extract and volatile oil (Tab An increase
in the values were noticed n totaI nitrogen, crude
fat su%ars starch and petroleum ether extractives,

[t was found that the yield of volatile oil from the
dried leaf was comparatrveI% more than that of the
fresh leaf, which indicates that the moisture content
plays a role n the release of oil from the leaf. A
sinfilar observation has been made on carcamom,

The vacyum-shelf-dried product ave a beter green
colour and there was complete darkening with Other
methods of drying (Table 2).  Further reatment to
preserve the green colour durrng drying Is necessary

For TLC, dichloroethane-bénzene 100 3 glave
the best resolution out of all the solvents use
TLC pattern gave six different spots whereas the VPC
pattern indicated nearl% ten peaks. Caryop % leng,
n Inene, and ,3-pinene have been identified in the oil.

The presence of 3-pinene has not been reported in the
literature earlier,

Further detailed studies on characterisation of the
oil are in progress.

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY voL. 11 NovemBER-DECEMBER 1974

Acknowledgements

We wish to thank Shri N. B Shankaracharya,
. Anandaraman and Dr. M. L. Shankaranarayana
for their help during the course of the work.

References
1 Aykrvod, W, R, Gopalan C. and Balasubramanian, S. C,

The Nijtritive VaIu é)'\f/l di aﬁ) &)éh%g’lannrng ot
2 Chaakrr':{aémﬁg/D tsé I'| y, . P., Indian
rréulturrst 1 64 10 201

I lJ aR‘ al‘[fzif I nr'j?a({'a\/oved' g8lants
age Indr 0 Mat rralr;\nje?tr:czer OpU
l% Péor[ain)a)bdro (k’%‘lPerf Essent. Oil Rec., ].96].

8 N%ZBT S and Purohit R M., Perf. Essent. Oil Rec., ].961

9 P atr %;; rcaICom osition a sesoOre Hg ice d
10, Shan &)@ id gtara & Indian Fd Pckr

11 Wealth otlndra Raw Materials, CSIR, NGWDE”]I 1962, Vol.

QD L 3

Economics of Pressure Parboiling of Paddy
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The economics of pressure parboiling of paddz as worked out at modern rice mill, Tiruvarur is nearly fifty per centof the exde-

Benbrture invtlred when compared to hot soa
rokens and higher fat content in bran. The di

rnrfr and steaming of paddy, besides realizing higher bead rice yield with reduced
ficulties noticed are the development of deeper yellowish brown colour in the

pressure parboiled rice and clogging of the polisher sieves by the oil rich bran; these are to be remedied by further research.

Parborlrn% of paddy has been tradrtronally practised
in India from centuries. Nearly 60 per ceft of total
rice consumption Is after parborlrn(Ir and the demand
for domestic utrIrzatron has been steadil rncreasrng
A hot soakrng method for gar ol rng 0

developed and has been used in a large nu
mills in Indial More recently a method of “Pressure
Parboiling” has been developed for the paddy2. The
principle “of this method is essentially to wash the
paddy in water in a pressure vessel, keep the contents
Under saturated steam to effect a quick
water into the kernel followed Dy steaming of the

ge number of

pengtratign of

paddy at hr%h steam pressure to effect full gelatiniza-
lon ofthe arch. The relative economics of this new
method of pressure arborlrng as compared with the
hot soakrn% method3 adopted at the same centre is
described in the present study.

The pressure vessel used had a capacity 2.5 tonnes
and the vapour phase soakrn[g ang pressure steaming
were done in the same vessel"and were batch opera-
tions. The hot soaking method involved 6parbor|rngi
tanks of 5 topnes capacity each and 4 mechanica
driers. The relatjve costrnp data on the two processes
are summarised In Table
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It can be seen from Table 1 that both capital and
recurring costs are considerably less in the pressure
arboiling process than in the "hot soaking method.
he capital costs are about 30 percent less. Both labour
costs as also the processing costs are also considerably

Table 1. comparative cost estimates
PRESSURE AND HOT SOAKING AND STEAMING

of parboiling under

]S\I. Particulars UndeF;arbﬂ!Jltn g%%lé
0. pressure mg
| | 2 steaming
h a"gg&%h%g:%%f’%&dt“am{ Flegator, s
tfwg o \%t’or oF' t\}av%%aryersrye
}%I er ?Ze(? tonnesihr capacity). 325000 4,70,000
G peniso Sttt spare, repairs, ez 5300 80

Processingexpendituae (Parboiling and

chanical drying Jper tonne ofpaddy
HS& gﬁla%es (fumace oil) §i8 1%'38
Total expenditure on the process 9.70 1975
R &ring expenditure per tonne of 2
i
@10% 115 180

ol g o prboli TN 6 2505
Note: ﬁgrnatl)% Sgt?!ned by usngE}TSk & fuel to the b0|Iet¥i

Ures are Subject to . variation Wi
ctuation in ¢ost of material and units.
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lower. The total parboiling and drying costs worked
out to Rs.. 13 per tonne in the presstire parboilin
Pr{ocr%sestﬁ/\(/)iyle It was Rs. 25 per tonne in the hot soak-

ther additional advantages of the process are
() the grain becomes quité hard due to pressure
steaming resulting in ‘reduced . breakage durln%
milling;” (it) total processing time is reduced by abou
50 per“cent and therefore production capacity can be
very much increased; and  (Hi) it has also beén found
that the oil content in the "bran obtained in the
Pressure parboiling system is much higher than that
rom the hot soaking method, _ _

It has however heén found that the rice obtained b
the pressure parboiling process has a deeper. yellowis
brown colour which” may be desirable in certain
markets, but may be objected to in certain other
centres.  In view of higher oil content in the bran
certain_problems of clagging. of the polisher sieves
have also been naticed.” It"is however hoped that
thgﬁz difficulties will be remedied by further research
Work.,
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RESEARCH NOTES ed dough characteristics with proportronal extensrbr
lity and stability, By mixing these two wheats in
STUDIES ON HIGH YIELDING INDIAN WHEAT di fe{)ent ropor lons desrre dough characteristics

can be obtained in the bl 8 and 1ts blends
VARIETIES, PARTffl. FLOUR BLENDING AS it "6onalika ‘in the ratro 9010 80:20; 70:30 and

A MEANS OF IMPROVING THE BAKING 10:90: 20:80: 30:70 produce thefarrno%rams of strong

QUALITY to weak ?Iuten characteristics. With the increase
Flour of Sonalika and K-68 and their blends (containing h, proporton of Son8‘||Ika upto 20 et cent in |the
10 to 90% Sonalika in combination with K-68 were bIend |ncreas% IT Stal Ityh ecreba?e |ndm|xrng {0 erh
studied for farinograph characteristics and baking. The ance are noted, fater on the stao |ty ecreases wit
K58 and Sonalika varieties showed strong and week gien e increase in the mixing tolerance and_twenty
characteristics respectively and produced bread of poor minute drop time._ The blends of K-68 with Sonalika
loaf volume. Blends containing upta 40 per cent Sonalika In the ratio of 80:20: 70:30 and 60:40 are very
showed balanced dough characteristics and bread of good satisfactory while the blends Of 50:50 IS jUS'[ satls-

volume could be obtained from them even the blend of 50%
Sonalika with 40% K-68 is just satisfactory though nota(s Z%Cté)d¥8 tole?,a%ll%nd of K-68 with Sonalika in the ratio

good as other blends.

8 lelding varieties of wheat are the recent
rntro uc on to'the Indian agricultyre.  The varieties
dr er in terr physical doUgh characteristics and
hak rngB qua rty with soft to strong gluten characteris-
trcs ak ers eman our of specific strength ang
baking qua rt¥ By blend rnﬂ stron?weat with soft
wheat' 1nditfererdt. proportions Tlour of desired
strength can be obtarned Recently Austin and Singhl
studigd the aveo aph characterrstrcs of different
blends of K-68 and™Pusa ermaweatvarretres Our

earlier investigations indicated that K-68 has aver}é Farr [ fr |$§ f
strong gluten characterrstrc while Sonalika has wea 9&’ éir%lﬂa’ P &é
I

|uten Characteristic, Therefore an attempt has been

ade to develop suitable blends of K-68 with Sona-
lika for the production of bread and the results natr a 1 R
obtained are reported In this communication.

The straight ﬂrade flour used in this study was
Obtalned by ml Ing the K68 and Sonallka Wheat Table 1. farinograph characteristics of sonalika and

varrettrles ||n Tﬁ%rabﬁndter quadrumat Jubnror gx erl-

mental mi e Wheat varleties were obtained from

the All “India. Wheat Coordination Programme, Flour/Blend SID Ml TMD
IARI, New Delhi and they were grown at™Kanpur K 5

and Karnal respectively. ' }

For the physical dough characteristic studies
Brabender f rrnogrth e ponrng 5 of flour at
14 ner cent moisture basjs was Used, For haking test
straight dough method ™ described in” the Cereal
Lahoratory Methods2 was used.

Physical dough characteristics; The  farinograms
of pure wheat Varieties and their blends are Shown g2g
in Fig. 1and the results are summarrsed in Table 1 '
Farinograms show that the K-68 wheat variety has  STD=stablity time in minutes
strong ~gluten characterrstrcs and Sonalika Wheat  MT1=mechniical tolerance index
variefy has on the other hand very weak gluten  TMD-twenty minutes drop
characteristics. Both these varieties dre not suifable S lika*=Sonalika
for baking purpose. Bakers demand a flour of balanc-
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Table 2. baking quality of sonalika and KGS wheat varie-
ties AND THEIR BLENDS

Volume  Grain  Texture Colour of

0
Flour/Blends 100 g score (out score (out crumb (out
A odh S Serefgrterte

100% K. 1B s |
100 S, ika 90% o 10
470 8.00 8.25 70

K.
20K0/§ 'S, lika 80% e g
30% S, lika 70% o0 8 125
510 8.00 85 7195

K-68
. 40% S. lika 60%
Fig 2A. Bread loaves, from left to right; 100%K-68: 90% K-8 520 .75 8.0 125
K-ss and 10% Sonalika; 80% K-ss and 20% Sonalika; 70%  50% S. lika 50%
K-ss and 30% Sonalika; 60% K-ss and 40% Sonalika; 50 %K. K-gs 520 1.75 8.0 15
and 50% Sonalika. 60% S. lika 40%
530 6.75 170 7.0
460 6.25 6.0 6.75

Kss
70% S. lika 30%
450 6.25 6.0 6.75

Kes
80% S. lika 20%
Kes
90% S. lika 10%
K-s8 450 6.25 59 6.75
100% S. lika 450 6.0 55 6.75

Sonalika produced tolerable (%uality bread, The
other blends produced bread loaf of poor quality.

Financial support_ from Wheat Associates of
America and Roller Flour Mills Federation of India
to one of the authors (sks) IS gratefully acknow-

Fig 2B. Bread loaves, from left to right: 40% K.ss and 60%  Iedged.
Sonalika:  30% K-ss and 70% Sonalika; 20% K-ss and 80% _ _ _
Sonalika; 10% K-Ss and 90% Sonalika; 100% Sonalika. Indian GUraF;n Storage Institute, S. K. Sahni

) ) ) Hapur (U.P. K. Krishnamurthy
Baking studies: Baking tests were conducted to  2July 1974,
determine the effect of blénding of the two wheats in
different proportions on the baking quality. The References _ _
bread Rroduc_ed from the two wheafS and Ifs blends 1. Austin, A. and Singh, H. D., Indian Baker, 1972, 2, 24,
\S/\Ger%emsar(i)ggg Iqu ]Eé .|622(A and B) and the results are 2. Gegtergilih?b&ri%tr?r I\ég\tho?g Eﬁém. 1/3%37%, of Cereal Chemists,
. . , . , 6 " .
" E%ret%d scoring %at% as wetl_l ashthe f{%ures indii:at%
at the pure wheat varieties have the poor lga
volume. The grain and texture. score are better for  ISOLATION AND CHARACTERIZATION
X-63 flour than Sonalika. It is noted from these OF ONION WAX
%%stg? tgeanttr?rl])élrrégsgf ﬁ]oqglal#( E{/g\flutﬂ]eK V%%Sblgggllﬁ%tdo Onion wax was isolated from ether extract of de-skinned
paditon of sonallk_in ihe blend upto 30 per cen g With mehancl. The was ko o bk Somposed
resulted in the increase in grain, texture and crumb mainly of saturated C2o fatty alcohol and Cl6fatty acid.

colour scores. Later on thé decrease was noticed. i . . .
all these characteristics, The K-68 and Sonalika ~ The onions contain wax as one of the minor

blends of 80:20: 70:30; 60:40 are very satisfactory i~ constituents, presumably having a role m.p.rotectmg
baking quality. Fifty per cent of each in the blend the soft tissue from the environmental mgury an

also |g j%st satisfactory. 40:60 blends of K-68 and also perhaps, in retaining the volatile flavour com-
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ponents. However, very little information is available
on the nature and composition of onion wax. The
waxy matter of pigmented outer skin of onion from
ether extract was dentified as ceryl cerotatcL The
Presence of waxy component was also observed in
he ether extract of de-skinned red globe onion
The waxy matter is thus not confined only to the
outer skin but also to other tissues of the bulb. . The
present report relates to some of the characteristics
of this wax. : :
Onion_extract was obtained from de-skinned red
globe onion (Nasik, Maharashtra) by extracting with
Deroxide-free diethyl ether according to the method
described elsewher3, This extract {0.5 g) was frac-
tionated usm?_petroleum ether (b.p. -_80°C8 8
eluting solvent in a glass column (1.5 cm diax50 cm
length) previously packed with a_slurry of 50 g silica
?el B %and petroleum ether. The petroleur ether
raction. (250) ml containing wax was further purified
by precipitating the wax ffom concentrated solution
by ‘methanol, ™ This was followed by washing the
R_rempﬂate with_methanol and finally drying it Under
igh vacuum. The E)unt of this wax was tested b¥
thin-layer . chromatogr P_hyz. . Physico-chemicd
characteristics like melting point, “sapopification

valyg, jodine value (WHS) and’ non-saponifiables of

purified wax were examined according to conventional
methods4. The component fatty acids and fatty
alcohols of the onion wax wefe recovered after
saponification_with 2N alkali according to usual
P_roc_edurell. The fatty acids were identified by gas
quid chromatography5 whereas fatty alcohols were
analysed. by thin-layér chromatography on liquid
paraffin_im regnate klesel%uhr plate using acetone-
Wwater (75.25) Solvent systemo. . _

. The analytical data of purified onion wax are given
in Table 1 whjch shows that both higher moleCular
weight fatty alcohols and fatty acids are the cons-

Table 1. physico-chemical
PONENT OF DIETHYL ETHER EXTRACT OF DE SKINNED
RED GLOBE ONION

VIV s R

characteristics o f wax com

Wex 00 WLONI L0 50
Non-saponifiable 705 — F —
Somifdle 6465 — — it Fatty acds

-melting point,
wz@% r%ﬁon Value
odine value

2 of saturated C20 fatt
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found to be 15-20 mg perkg of fresh onion. Thin-
layer chromatographic” analysis of fatty alcohols
together with gds chromatographic analysis of fatty
acids reveal that the onion Wax is composed main|

alconol and C fattZ acid.
However, minor anfounts of eventual Cas fatty
alcohol as well as Qg, C2o and probably Coo fatty
acids are also present.

The authors wish to thank Dr B. G. Nadkarni for
helpful suggestions.

habha Atomic Research Cent
EIOC emistry and oocf hreccﬁnchogy
i it

3 September \974,

tituents of the wax. The Fvield of onion wax is

A. S. Gholap
G. M. Tewari
C. Bandayopadhyay
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EFFECT OF AGE, SEX, SEASON AND LIVE
WEIGHT ON DRESSING PERCENTAGE
OF GOATS*

Dressing percentagge was maximum in male goats of 25-30
kg and females of 10-15 kg. Season did not affect the
dressing ?ercentage. Different age groups did not signifi-
cantIY affect the dressing percentage of males, but in
females dressing percentage wos lower at higher age. More
male goats are offered for slaughter at ages less than 1yr
than females.

Dressing Percentage_ of meat animals depends on
species, level of nufrition, breed, sex, season and live
weight1 The relationship of age, sex, plane of nutri-
tion"and live weight in-sheep” has been studied bK
Chatterjee et al.2 “Singh and Mathur3 Jarnail Sing

et al4 and Ghanekar &t al5. Johari and Talapatra6
studied the correlation between age, sex and live

weight and dressing percentage in Jamunapuri goats
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DRESSING PERCENTAGE OF GOATS

using a small number of animals. In the present work
508 non descript goats of hoth sexes ranging in weight
from 10to 30 kg™ brought for slaughter in the Pant-
nagar slaughter housé were uséd. The  animals
brought for'slaughter are from the surrou_ndlnq(Taral
region and are génerally called animals with unknown
feading history“and of"ages ranging from less than a
year t0 4 years. 305 animals were éxamined in winter
and the rést in summer.

The animals were examined antemortem to decide
their fitness for meat Purposes on the day of purchase,
kept without feed but with water till sldughter on the
next day. The live weight of the animal and aﬁe
based on dentition weré recorded just hefore the
slaughter.  After slaughter, bleeding, skinning and
evisération, the weight'of the dressed carcass, pluck,
abdominal viscera,“skin and head and legs were
recorded for each animal. The data, collected have
been grouped on the basis of 4 live weight groups and
4 agg groups to examine their cofreldtion with
dresSing percentage (Table 1).

. The maximum dressm(? percentage was obtained
in male goats of 25-3 kg In winter as well as
summer.. " The difference between the_dressm? per-
centage in the two season was not significant. n'the
case Of females, there was no significant difference in
dressing percentage in the two seasons but the
maximuim' was obServed in the weight group 10-15
kg. While male goats showed a poSitivé correlation
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0f 0.35 and 0.19 in winter and summer to live weight
Be£n7ales showed a negative correlation of 0.14 and

The dressing percentage of males in the different
age groups was not significantly different in hoth
seasons. But in the case of fémales_the dressing
percentage was lower at an hqher age. This probably
IS due to the fact that the females offered for Slaughter
are no longer useful for breeding.. In femaleS the
nutrition available goes more for redring of young kids
than for muscle formation. Correlation betweén age
and dressing percentage was positive f(0.08 and 0.29)
for males and negative (0.28 and 0.36) for females.

In hoth the agewise and weightwise groupings the
dressing percenfage in males Was h|%her. Another
inferenCe that can be drawn from the data is that
more male %oats are offered for slau%hter at ages less
than 1yr. than females. This is probably due to the
practicé of retaining only the vigorous and thrifty-
males for breeding purposes and” culling the others
for slaughter. TheZaverage age in months of males for
the four” weight grou’g)s was'7.5, 11 13 and 17 while
for females itwas 105, 25, 315 and 375, The weights
of the different offals do not add anything significant
to the conclusion, but were estimated to get & general
dea of the bdy dproducts encountered_for profitable
utilisation and disposal. The utilisation of by pro-
ducts and disposal of wastes is an important economic
factor in slaughter house operation.

Table 1 relation of age, weight, sex and season with dressing percentage in goats

Age

Sex No.
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Live weight
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BOOK REVIEWS

Food Service Equipment: by Anna Katherine

Jernigan and Lynne Nannen Ross, lowa State
Umvers%% Press, Press Building, Annes, lowa
50010, 1974, pp. 122; Price $ 3.95,

This book provides information in detail for the
selection, location and _proper utilization of food
service equipment, required by restaurants (big and
small) and School Food Services.

The subject matter is covered in nine chapters
cquerin gaspects like ﬂgmdelness for proper construction
of food Service buildings, raw materials recejving and
warehousing, food préparation equipment mcludmg
tyRe of heating. arrangements, refrigeration an
other needed facilities.

Preparation equipment like ovens, steam and
electrically heated kettles, mixers, fat frying equipment
are all discyssed, inclyding their layout Tor efficient
and convenient operation.

Serving aids like conveyors and carts, with detailed
description of different types, are all outlined.

Various types of cleaning and sanitizin_? equipment
are also described, including disposal units.

The concluding chapter describes other small
equipment like Pans, racks, knives, spoons, laddies
and spatulas, etc., required by food service facility
and outlines method of preventive maintenance
programme for all the equipment.

This hook will be of some use to people who are
respansible for selection of egwpment required by
hospitals, health kitchens and restaurants cn the
western style.

B. S. Ramachandra

Texture Measurements of Foods: Amihud Kramer
and Alina S, Szezesniak, D. Reidel Publishing
Company, Daordrecht-Holland, ~ Boston-U.S.A’
1973 pp: xiii+175; Price, $ 1630,

This is a valyable book on texture, a complex food
attribute contributing to food selection and accept-
ance. . Appropriately the task of brmgm out an
authoritative and comprehensive document’has_ been
accomRhshed by the coordinated efforts of specialists
from the many dlsupllnes Involved in objective and
subjective food texture measurements, “under the
auspices of the American Society of Testing Materials.

As could be expected from a group associated with
a standards orgapization the” fask of classﬁymg
existing usa?e and meanings of texture terms an
relatiof to 0 he_r_sen_soray qu_alltY attributes ang glvmg
a precise_ definition is ddmirably and cqnuselg
in the first chapter, It furthier considers
problems of object_|veIY measuring  texture
métres and corrélating the
sensory texture.

Avoiding too academic approaches, the physio-
logical aspects of fexture perception, rheolo%;lcal
concepts, structure of foods as they influence rheologi-
cal properties and their relation’to aspects of food
fexture are reviewed comgrehenswel and concisely
inchapters I, IV & V. These chapters clearly ingicate
that inspite of much progress in the understanding of
basic phenomena undeflying the multidimensjonal
nature of textural propertieS of food, the atribute
as._a whole is best evaluated by sensory evaluation,
with all its limitations of methodology"and psycho-
physiological Problems. Sensorily evaluated texture
also renfains the reference point”(s) by which data
from other objective methods can be Judqed for
accuracy and relevance. Chapter I11 critically and
neatly reviews the different sensory tests, from Simple
difference to complex profile tests, their areas of
application and the care'to be taken in choosing and
conducting the tests.

Instrumental methods of measuring food texture
has been in existence since early twentieth century
primarily developed as a quality tontrol measure for
raw materials, process and product. The many
mechanical devices attempt to measure the resistance
of the food to applied force which should be relatable
to the sensorily perceived effect. The developments in
sophisticated instrumentation now available are all
based on our understanding, that texture i a_com-
Posne of several parameters and of the many variables
hat affect the relation between the application of
force and measure of resistance.  The developments of
Instrumental methods are cntmallx reviewed In
chapter VI by one of the editors who herself has been
responsible for development of one of the instruments
and a subg]ecnve method which can be used to_get a
comprehensive picture of the total texture of foods.
Particularly useful appendices to this chapter are
the lists of many named apparatus in literature and a
list of commercially availahle egwpment with addres-
ses of the manufacturers/distributors. In such a
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comprehensive list one wonders why some of the
instruments recently developed for “ngndestructive
testing, such as resonance and compressibility are not
mentioned. The texture_ of some’ foods, Jud?_ed b
sight is also omitted, possibly because of the definition
proposed to be adopted for texture as ‘the sensory
Propert relating entirely to senses of fouch and
eel’. Chapter VII, summarizes the useful indirect
objective methods related to texture measurement,
The methods have been mare useful in research work
than as practical methods for texture evaluation.

%uanuﬂcatlon of sensory experience is the real
problem of sensory evaluation and. much attention is
now be_lnq paid ta this area in defining the relevant
terms, in'the development of scales of measurement
and in establishing relationships between physical
measurements and Total subﬂectl_ve perception. ~ Psy-
C oPhyslcs,_as this area is cafled is reported in chapter
VI, in its infancy and the authors predict significant
developments of ‘much promise.

The aim of analytical groups be|n1g to evolve quick
reproducible obhectwe methods .

quality control, the correlation of instrumental results
to that of subjective results is very important. Selected
theoretical and practical procedure of association
between the two types of data, correlation and regres-
sion and sources and inherent (Pro_blems In improving
these refatjonships are reviewed critically and compre-
hensively in the final chapter,

All the references mentioned, essent_lal_lg from
enghsh publications, are collected into a bibliography
at the end and is convenient. The book is produced
excellently, It is recommended as a must for all
Interested in food science and technology.

V. S. Govindarajan

Packagin?_ Stations for Fruits and \Vegetahles:
International Institute of Refnge_ratlon 177 Boule-
vard, %/Ialesherbes, 75017, Paris, 1974, pp 305;

Price: § 12

The working group on “packing stations for fruits
and ve%etables’ Initiated b¥ the technical boaid oi the
International _ Institute of Refrigeration with re-
presentatives from Commission IV'and V has brou%ﬂ
out this report based on several meetings  of the
Compmission since 1966. The gubhcatlon IS printed in
Engilsh and French for the henefit of member cqunt-
rie$ and to many people interested in packing stations,
producers, traders and administrators alike:

or DUTDOSES of find
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Based on the expertise of the Commission mempers
and for the benefit of the reader, the report IS divided
into 17 chapters. ~ The first 8 chapters deal with
general principles. such as introduction, lay out
Management, grading. and packmq, rooms, the_ cold
store,precooling reqtirements, facilities for refru};era—
tion during transport and economical aspects of the
packing houses.

_ Rest of the chapters deal with important commodi-
ties such as apples, pears, citrus, grapes, peaches,
bananas, tomafoes, pofatoes and “onion wherein
general principles regarding quality, harvesting, pack-
ing, cooling, storage, post-storage treatments and
storage disorders aré discussed in depth.

Latest developments in post-harvest problems of
fruits and vegetables and low temperature technolo%y
In packing house operations are discussed in the
light_of stiggestions and recommendations made by
thie CommisSion members in several oftheir meetings.

- Naturally this re'oort from a premier organisation
like International Institute of Refrigeration, should
Ind a place. as standard reference, ‘In_Government
and Administrative Managements besides, for all
those interested in fresh fruits and vegetables.

H.SUBRAMANYAM

Recommended _ Conditions for _Land Transport of
Perishable Food . Stuffs; &R_ewsed 3rd_Edition)
International Institute of Refrigeration, 177, Boulg-
\F/)a_rd, %/Iglesherbes, 75017, Parls, 1974, pp. 42,
rice: $3

The revised third edition on the “Recommended
Conditions for Land TransPort of Perishable Food-
stuffs” released bcy the International Instifute of
Refrigeration Is @ compendium of the discussions on
draft ]Qrogosals by the members. of the commission
D-2. This summarises good practises that are ad_oRted
In refnﬁgerated transgor_t of perishable foods without
Involving In contreversial aspects.

The recommendations are provided briefly in
English and French and deals with definitioris of
various foods, transport vehicles, loading and unload-
ing operations,_and qptimum temperature during
trdnsport for different foods.

Definitions of standards for special equipment,
specifications of thermal containers, scheme for

eafsurm the temBerature of a cargo are dealt In
brief n thie 3 annexures.
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The organizational _mana%ement system, objectives
activities and publications ot the Institution, described
here, serve as useful quidelines for all. concerned in
the growth and welfarg of the International Institute
of Refrigeration.

H. SUBRAMANYAM

Toxmologjcal Evalyation of Some Food Colors,
Emulsifiers, Stabilizers, Anticaking Agents & Cer-
tain_Qther Substances: (Seventéenth Report of
the Joint FAO/WHO Expert Committee on Food
Additives): WHO, 1211 "Geneva, 27, Switzerland,
1974, pp. 40 Price: Sw. fr. 5,

This is a collection of mono[qraphs resultm%from
the deliberations of the Join{ FAQ/WHO Expert
Committee at Rome from May 27 to June 4, 1969, on
the toxicological evaluation “of a numper of food
additives,  The report has been organized into an
Introductory section defining the typgs of AD] (Ac-
ceptable Daily Intake)—conditional, unconditional
and. _temporary—assigned to the various food
additives, followed by @ series of Tables summarizing
the actual limits and types of ADI allocated hy thé
Committee.

The toxicological data have been considered criti-
cally and in more detail in a series of monographs on
individual substances in the following pages.” Eac
monograph follows a general patteri of discussion
under the broad heads— B|olog{|cal data’, Comments,
Evaluation and References, Tthe ‘Biological data
comprising (wherever avaﬂable? data on biochemical
aspects, acute toxicity and short and long term animal
experiemental studiés, ~ The commentS attempt to
weigh the experimental evidence in relation to the
toxicity of the additive so as to arrive at a fair evalu-
ation i.e. the allocation of the appropriate ADI.

In cases where hiological data are inadequate
temporary ADI’s are_recommended and additional
data are asked for within a prescribed time limit to
settle the issue one way or other. Wherever the
available data clearly establish the hazardous nature
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of an additive e.q. citrous red-2 (p. 30) the material is
categorically excluded from, acceptarice.  When the
data"are extremely scant as in the case_of carob bean
gum.(p. 99) or diStarch phosphate (p. 78), judqement
is withheld as “not possible on the data available.”

In an area like Food Additives where national
Ie?lslatmns are far from uniform and where the
safety and Well-bemg of the consumer, irrespective of
nationality, should Be of prime concern, it 1§ gratify-
ing that”the FAO/WHO have been addre_ssmgi
thémselves to the task of formulating internationa
specifications of purity standards as Well as of the
safe acceptable daily intake of Food  Additives.
These recommengations would provide 8u|delmes for
National Agencies to revise or moQif exlstlnq
requlations to fall in line with uniform internationa
codes and standards.

|t may be relevant to comment qn the ‘temporary

acceptance accorded to certain additives like turmeric

(and annatto%_for which additional data have been

called for within a specified time limit. The temporary

status, in any event is not IlkeIX to continug indefinite-
f

[y and may 2ven be withdrawn. It may, therefore, he
In the_nétional interests of developing countries
(including India) which happen to be thé producers
of these Commodities and which have a major stake
in the export trade of these materials to be aware of
and alert to this_situation. and to sponsor research

h aimed at collecting additional toxicological infor-

mation regarding the safety of these materials, which
hg\d/_et_been traditionally used for generations as food
additives.

. Itis suggested in the Introduction that this report
I to be read in conjunction with a companion volume
(L3th Report of the Joint FAO/WHQ' Expert. Com-
mittee on Food Additives, in press). The publication
is an Important document which should find a place
in the Libraries of Educational as well Research
Institutions dealing with Food Science and also of
Government establishments concerned with food
additives regulations and food law enforcement.

N. P. Damodaran



ASSOCIATION NEWS

Seminars

The following Seminars were arranged in collabo-
ration with CFTRI at the head quarters.

Dr E. Graham Bligh, Director, Fisheries Research
Board, Halifax Laboratory, Canada, delivered a
ecture_on “Challenges in seafood technology”
(15th Oct. 1974).

Prof. T. Drawert, Professqr of Food Technology,
nstitute of Analytical Ch_emlstel and Food Techo-
ogy, University”of Munich, Germany delivered 5
eCfures on (1) “Organisation of food science and
technology research n Germany, (ii) “Biogenesis of

flavours™; (jit) “lIsoelectric a_rocessmj of protein and

its application to classification” (iv) “Radio chro-
matography In flavour analysis” and (v) “Volatile
compounds in fermented beverages. (21st, 23rd,
29th October and 5th and 7th November 1974).

Prof. Dr. med. K, H. PIattl%, Ph smlogls_ches
Instityte, University of Enlangen, Nurenberg, deliver-
ed a lecture on * hyS|oIo% of perception “of odour
and taste” (6th November 1974)

The Eastern Regional Branch of the Association in
collaboration with the Institute of Standards Engi-
neers, Calcutta, conducted a group discussion on

Standardization and_ Quality Control in Processed
Fruits and Vegetable Products”, at Calcutta Manage-
Enentl S%sllsomauon Auditorium, Calcutta (11th Septem-

er 1974).

The Hyderabad Chapter of the ~Association
conducted™a get togehter to hear a talk on “Com-
Bre_henswe Nutritional Study Systems” from Mr. S,

egago alan, Officer on Special Duty, Govt, of
Indig, |n|str)( of Agriculture, Dept. “of Food, at
Iig%i) Crafts Tnstit (/th November

Minutes of the B/Ieetin of the Bangalore Chapter held
on 1/th September 1974,

At the request of the Secretary, Shri Bhavani
Shankar Rao was kind enough to take the Chair.

Introducing Dr N. N. Dastur to the members, the
Secretary, observed that Dr Dastur was too well-
known to warrant an introduction and requested him
to address the Association.

Speakm%_on “Dairy Industry”, Dr Dastur observ-
ed that India was orie of the largest and the oldest
a ars!ctHIturaI_ countries in th

ute" Hyderabad

e world, where agriculture
e main stay of the mﬁllons of peopfe and where

a person’s social and economic position was judged
by the number of cattles he owned and the milk
Produced. He went on to_say that food habits of the
ndians were such that milk Tormed the bulk of their

diet.

Explaining the uses of milk, Dr Dastur said_ that
milk ‘was a perfect and wholesome food cont_alnmg
all nutrients essential for body building, repair an
energy, hut cautioned that utmost care should be
take while consuming and preserving milk as it is an
excellent food for Dacteria and “could promote
“Tuberculosis™ if proper precautions are nat taken,
Narrating the stages at which milk could attract
contamination, he émphasised the need for maintaining
h|%h standards of hygiene and cleanliness in a Dairy
Industry. . Coming to"the Dairy Industry, Dr Dastur
said that it was a Sophisticated” Industry which heIP_ed
to preserve and produce many by-products like
butter, cream, cheese, milk powder, ciirds, condensed
milk, etc. E)Bplammg the beautx of the balance of
Nature, Dr_Dastur Said that the cattle while ate
what man did not eat, gave back in return milk gssen-
tial to every human being. Dairy Industry he said was
bemP run 4s a cotfage Industry Confined to families or
localities the products of which never reached others.
Refuting the oft repeated allegation that the Dairy
Industry was charging exorbitant rates for its pro-
ducts, Dr Dastur explained that the following factors
contributed to the hqh selling prices. (1) Capacity of
the milk dairy and ‘the amount of milk consumed
(ZT) cattle andthe food available for them, E3 Scarcity
of cattle feed in India, (4) production cost, (5) pur-
chase of milk powder, etc. to maintain the fat consist-

~——
—

ency, (6) problem of transportation of milk to rural
areds, (%lmproper carg of the cattle and (8) the
reverence held by the Indians for the cow.

. He said that about 150 da|r¥ plants were installed
in India, many with some orelpn collaboration.
But most of thém did not work satisfactorily due to
inadequate supp_l)& of milk and were producing about
20,000 litres milk per day, which is wholly Unsatis-
factorg. He therefore emphasised the need to step
up thé production of milk so that the daily re(iuwe-
ments of millions and millions of peoplecould be
met. He also pointed out that huffalo milk was
eguaIIP/ ?ood If not better though its meat was not
acceptabte In India,

The talk was followed by an interesting discussion
and at the end Shri Bhavani Shankar Rao thanked
the Speaker for the informative lectrue given by him.
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ASSOCIATION NEWS

Minutes of the Meeting of the Bangalore Chapter held
on 15t% October 1974 y J d

The Secretary requested Dr Dastur to take the
Chair and Shri'Bhavani Shankar Rao to address the
memoers. _

Shri Bhavani Shankar Rao commenced his address
saying that his talk would be confined to the poor,
the sick and the under previleged sectors of the
society who were mostly ill-fed and who cannot
afford’even a single meal & day. He narrated how the
urchins crowded around dust bins and municipal
markets to grab whatever they can to fill their hungry
stomachs. He strongly felt that this category of people
should be taken careof and educated by the Assaci-
astlon and others who are in charge of the Food-
ervice.

_Contmum?, he said such people should be en-
lightened as 10 the cheap source from which their food
réquirement could be made. . Explaining further, he
said that carbohydrate requirement of these people
would be fully met by advocating the use of ragi,
maize, colocacia, tapioca, edible canna, amarphophyl-
lus and other tubers. Ragi, maize, fc., he obseryed
when pounded would make the food ea3|l¥ digestible
and palatable. Similarly he said that proteins could
be got from horse gram, Bengal gram, and groundnut;
fat“from ground nut oil; minéral salts from green
vegetables and vitaming from cheap fruits like gliava,
banana, etc. He strongly advocated the use of sprout-
ed grams to enrich the“food and the uge of ground
nut 'milk and curds in place of cows milk and curds
which have become very expensive. Explaining how
the Association could “help these under previleged
people who, mostly live in villages, he suggested givin
demonstrations in villages. with the ‘aSsistance 0
Gram Sevakas & Sevikas with regard to Ereparatu_)n
of ground nut milk, ground nut”curds, kosambaris,
hurf hittu, hurigalu, etc. He also suggested the starting
ofgana (oil mi I‘) in every village tq enable the villagers
to ‘make use of them for extraction of oil, the neal
being used for cattle feed.

Concluding he said that every one concerned
should fight this enemy and comé to the rescue. of
lactating Women, pregriant women and school going
childrert and see that their food requirements are pro-
cured at a low price.. Starting of vegetable gardens in
eve% house In a village would %o a Iong_ way In
augmenting their food'requirements, he said, ~He
strongly advocated that people should stop criticising
Goveriment Planners and others and that every oné
should work in the interest of the Society and rg to
eradicate poverty completely. This was followed by
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Inter stin1g discusgion and Dr Dastur thanked the
Speaker for the address.

New Members

Mr. S.Prasad, Community Canning_and Preservation
Centre, 108, Sivakrupd, Magal Chord Road,
Hosahalli Extension, Bangalore-20

Mr. C. . Honnappa, Community Canning _ ang
Preservation Centre, 108, Sivakrupa, Magadi~Chord
Road, Hosahalli Extension, Bangalore-40.

Mr. R. Pichumani, Small Industries Service Institute,
65/1, G.S.T. Road, Guindy Madras-600032.

Mr. Raghunath Panda, Demanstration Officer, Food-
Ngrtng?gsgxtensmn Unit, 18, Satynagar, Bhubanes-
war, Orissa.

Mr. S. Madhusudhanraju, CF TR I, Mysore-13,

Mr. K. P. Maitra, Indian Standards Institution
5, Chowringhee Approaches, Calcutta-13,

Mr. M. Nagooriah, 15/277, Gajula Street,
Cuddappah, A.P.

Mr. Pradmod Tukaram Patil, Room No. 20, Old
Hostel, L.I.T., Nagpur.

Dr Autar Ganju, D/I, Dhaval Ganga, Carter Road,
Bandra, Bombay-400 090.

Mr. Rambilas Harikishan Malu, M/s. Marlex Food
Products, Subhash Chowk, Post Latur, Dist.
Osmanbad, Maharashtra State.

Mr. Vyasarao Ninjoor, B/12, Indra Prastha,
Anushakthi Nagar, Deonar, Bombay-400 021,

Mr. Achut Shankar Gholap, ‘Sarthak’, First,_Floor
Block No. 3, Ramnagar, Dobivli, Dist. Thana,

Maharshtra.

Mr. Sharad Parshuram Nene, M-8, New Mandala
Road, Trombay, Bombay-88 As.

Mr. Gyanendra Mohan Tewari, Biochemistry and
Food Technology Division, Trombay, Bombay.

Mr. Kwabena Doffour Dapaah, International Hostel
C 13, CFTRI, Mysore-13.
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Dr M. S. Narasinga Rao. Protein Technology Extension Officer, Community Canning and Preser-
Discipling, CFTRT, h%ysore-l?. ol vation  Centre, . 108, Siva rUfa ord Road,

_ Hosahalli Extension, Bangalore-40.
Dr D. Ramananda Rao, Assistant Professor (F.P.) . : : :
Central Institute of Fisheries Education, Versova, DrS. Varadarajan, Chairman, Indian Petrochemicals

Bombay-58, AS. Corporation P.O. Jawaharnagar, Baroda, Gujarat,
Mr. D. A. Narayana Gupta, M/s. Eswar Traders, Mr. S G. Shaikh  Works Manag%er, Gujchem
10/1, Bellary Road, Cuddappah, A. P. Distillers India Ltd., P.0. Sardesar Factory, Bilimora,

Dist. Bulsar.

Change of address ~ Mr. C. M. Mehta, Britannia Sea Foods, C-36, Road
Mr. M. R. Mahadevan, Food and Nutrition No. 28, Wagle Industrial Estate, Thana-400 604,

Symposium on Fish Processing Industry in India
Venue:  Central Food Technological Research Institute, Mysore.
Date: 13th and 14th February, 1975

Over 50 papers are expected to be presented in six technical sessions followed by
a concludm%sessmn. An exhibition of machinery, eqmﬁment and products also is being
arranged.  Advance Registration has started from 15t Januar?(, 1975, If not already
re(i|stered, please send RS, 40 to the Secretary towards registration. - For further parti-
cufars, please write to: Hon. Exec. Secretary, AFST, CFTRI, Mysore-570013,
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