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RESEARCH PAPERS

Quality Characteristics, of Some Promising Triticale
Strains of India

K. L. Sehgal, K. S. Sekhon, S. K. Gupta and K. S. Gill
Department of Plant Breeding, Punjab Agricultural University, Ludhiana, India

Manuscript received 20 November 1981; revised 21 January 1982

Data on some physico-chemical characteristics, rheological, bread and chapati making properties and amino acid compositon
of six promising triticale strains are reported. The results showed higher grain weight, grain protein, grain ash, flour
protein, flour ash and diastatic activity for triticale as compared with wheat. But all triticale strains had lower Pelshenke
and sedimentation values and gave poor flour recoveries. The mixographic characteristics revealed poor resistance to mixing

and alveograpbic characteristics showed poor baking strength of triticale flours.

Bread produced from triticale flours had

lower loaf volumes and specific volumes. The chapaties produced from triticale were reddish in colour and harder in texture.
The mean lysine content (g/100 g protein) was 3.13 for triticale as against 2.56 for wheat.

One of the major objectives of producing triticale by
crossing wheat with rye was to combine the desirable
characteristics of wheat like, high grain yield, disease
resistance, good bread making properties, etc. with
better nutritional quality of rye. A number of reports
indicated triticale to be actually high in protein content
and superior in protein quality *'5. However, the
earlier triticales were reported to have lower test weights
and comparatively lower yields.

Efforts were therefore, initiated at many places in the
world to improve upon the test weights, the colour
and plumpness of grains. Triticale improvement
programme was also taken up at Punjab Agricultural
University, Ludhiana. As a result, triticale strains
are now available with better grain colour and high
grain weights. The present paper describes the quality
characteristics of six triticale strains which are in the
advanced stage of testing at Punjab Agricultural
University. Ludhiana.

Material and Methods

Representative samples of six triticale strains
CTL17\ ‘TL 22", ‘TL 32°, TL 38', ‘TL 41’, ‘TL 54")
along with the wheat variety ‘Kalyan Sona’were obtained
in duplicate from the crop grown at Punjab Agricultural
University Farm, Ludhiana. The crop was raised
under recommended package of practices.

The samples were cleaned and conditioned to 14 per
cent moisture. The flour was extracted through a
Brabender Quadrumatic Junior Mill. Protein content,

sedimentation value, Pelshenke value, ash content, and
diastatic activity were determined according to the
approved methods of AACCG6. The rheological
properties were determined through Brabender
Mixograph and chopin Alveograph. Bread test was
conducted by straight dough method of AACCG6 using
100 g flour on 14 per cent moisture basis. The chapati
test was conducted as described earlier7. The amino
acid composition was determined by using Beckman
amino acid analyzer Model 120C after acid hydrolysis
of samples. All tests were conducted in duplicate.

Results and Discussion

The data on some physico-chemical characteristics
of triticale strains along with wheat variety, ‘Kalyan
Sona' are given in Table 1 All the triticale strains
had higher grain weights, grain protein, grain ash,
flour protein, flour ash and diastatic activity. On an
average, the triticale showed 1.4 per cent more protein
in the grains, but the difference was only 0.5 percent
in flours. This showed that a large part of the grain
protein of triticale is lost with the bran. Such high
diffeiences in grain protein and flour protein of triticale
have been reported earlier also.8 'i

But all the triticale strains had lower Pelshenke values
and sedimentation values and gave poorer flour
recoveries than ‘Kalyan Sona’. The triticale gave on an
average, 3.7 percent lesser flour recovery than the wheat
variety. However, ‘TL 52" and ‘TL 38 showed fairly
good flour recoveries. Higher diastatic activity and
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Table 1 physico-chemical CHARACTERISTICS CF TRITICALE STRAINS

Characteristics TL 17 TL 22 TL 32 TL 38 TL 4 TL 54 Mean  Kalyan Sona
1000 grain wt(g) 517 501 48.6 376 419 433 445 33
Grain protein (%) 130 128 132 126 125 126 130 11.6
Grain ash (%) 1.9 200 183 197 184 186 191 140
Pelshenke value (min) 78.0 69.0 10 [ 67 69 10 94.0
Flour recovery (%) 61.0 615 65.0 63.5 60.0 63.0 62.3 66.0
Sedimentation value (ml) 235 200 200 25.0 200 25 22 30.0
Flour protein (%) 115 1.2 116 114 115 17 115 11.0
Flour ash (%) 0.80 0.70 0.84 0.75 0.75 0.83 0.78' 0.50
Diastatic activit 19 187 200 241 259 236 219 175

(Maltose uni(s/f’O g flour)

Table 2. rheological characteristics of triticale strains
Mixo?ra_ph,ic _ o
Sta characteristics Alveographic characteristics
rains :
Mixing Areaunder  Stability Extensi- Bakm%
time” the curve bilit strengt
(min) (cm2) (mm) (mm% (cm?
L1 13 14 10 25 12
TL 2 16 16 47 28 2
TL 32 18 17 82 23 il
L3 22 18 82 40 i
TL 4 20 17 92 3 16
TL5 22 14 &6 43 18
Mean 19 16 I 32 14
Kalyan
Sona 25 20.4 62.7 5 40

lower Pelshenke and sedimentation values for triticale
than wheat have been reported earlier also2, 5, 12, 1J.

Mixographic characteristics showed smaller mixing
time and area under the curve for all the triticale strains
as compared with wheat (Table 2). This showed poor
resistance to mixing of triticale fours. Tne alveographic
characteristics also showed poor stability, extensibility
and area under the curve for all the triticale strains.
Thus, the triticale strains had poorer baking strength
than the wheat variety ‘Kalyan Sona.

The baking test revealed poor loaf volume and
specific volume of the triticale bread in comparison to
that of wheat (Table 3). Oa an average, triticale gave
a loafvolume of 405 cc against 465 cc of wheat. Lower

Table 3. bread making characteristics of triticale strains

Strain Loaf volume Loaf wt. Sp. vol

(cc) ©) (cc)
TL 17 400 140 286
TL 2 385 134 2.87
TL 32 420 140 3.00
TL 38 410 138 2.95
TL 41 420 136 3.08
TL 54 395 139 2.84
Mean 405 138 293
Kalyan Sona 465 141 330

loaf volumes of triticale flours were reported by earlier
workers als0.2,12,1415 However, highly acceptable
breads can be produced from triticale flours with slight
adjustments in water absorption and mixing time, etc.9

The chapati making properties (Table 4) revealed
that the triticale strains produced reddish chapaties
with harder texture as compared with wheat variety,
‘Kalyan Sona.” However, ‘TL 54" ‘TL 41" and ‘TL 38’
produced better chapaties among the triticale strains.
Earlier report also indicated that triticale produced
reddish chapatiess. Some strains of triticale having
desirable properties for chapati making have been
reported.16,17

The amino acid composition of triticale strains
(Table 5) revealed higher values for lysine as compared
with wheat. Several earlier workers12,19" have also
reported triticale to be higher in lysine content than
wheat. The other amino acids in triticale are identical
in content to that reported by earlier workers.
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TABLE 4. CHAPATI MAKING PROPERTIES OF TRITICALE STRAINS

. Water ~ Colour of Dough lour of  Puffi Texture Taste of mojsture ool
Variety abs(ggnon Aough hanéﬁng d ? Y Lgasnngr@gtng "
0
LT Reaidish Sicky  Reddish Nl Hard LessSneet 240 2
L2 64 Reddish ~ Sticky ~ Redaish ~ Patid  Hard Less Sneet 230 2
L2 64 Reddish ~ Sticky ~ Reddish  Partid ~ Hard Sneet 235 2
L3 o4 Reddish Lessticky Reddish Rl Hard Sieet A1 2
TL4 64 Readisii ~ Sticky ~ Reddish white Full Hard Sneet 230 )
L% o4 Redlish Lessticky Redaish — Full Soft Sneet A1 J
Vean o4 . . _ 232 2%
Kalyan Sona 68 Creamish ~ Nonssticky Creamsh Rl Soft Sweet 167 3
Al possessed a pleasing flavour
Table 5. amino acid composition (g/100 g of protein) of triticale strains
Ly T2 T2 L3 T4 TL5 Mean  KalyanSona
Lysine 340 303 37 28 306 32 313 256
Isticline 243 254 211 216 203 251 230 25
Ammonia 32 37 3% 302 281 353 303 35
Argining 3% 514 513 430 414 39 459 456
Aspartic Acid 15 607 6.65 50 510 501 5% 518
Threonine 261 2.28 314 2.24 221 250 250 250
Srine 410 359 460 353 357 457 417 318
Glutamic acid 376 310 56 2938 35 %.2 40 55
Proline 990 880 8.20 806 1% 1047 889 1078
Glycire 417 389 479 352 3R 376 39 383
Alanins 3% 363 38 34 34 3% 306 413
Valine 507 543 48 442 476 463 478 567
Methionine 153 121 14 13 130 140 13 13
Isoieucine 421 402 4.26 342 378 3% 3% 3%
Leucine 6.5 6.98 148 6.70 6.0 140 681 oY
Tyrosine 300 218 278 215 20 217 244 201
nylalanine 49 411 bl7 392 3% 472 444 4.5
) [, A d Gill
R]e_ferg]r%eers T, Tauchiye Baw& ern Pé%%ofﬁon‘e mprova? tntlcgig strajlns

i "|'“ny W cé% 6 cenal Ir.]at?/l)lr”gry oy Jefgcs, A rican Aﬁsgcﬁtlowcereal
%};mgn% W%Wtﬁ%ﬂg [ ctc)f ! hl A ﬁérsneg\]gen o%tﬁﬂ%s t% %ezc%gf Hm Ocatio

atIOHJ Res., PAU
R h B ||
e erson A Griffin, E H.Jr.

8 Stringfellow, A m@gjﬁ
3 2 £ A i cru L G, P %Oﬂggx inthree ey g SUBIES rcae propeite

Spec |es or t I’I'[IC&]E Tritol. Genet The Miller

9 Lor K Ish. J., Normen atlve
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Food Value of Dehydrated Root tubers of Selected
Genotypes of Winged Bean (Psophoccirpus tetragonolobus (L) DC)

M. P. Vaidehi*. M. L Annapurna* M. R Gururaja Rao™ and C. N. Uma*
University of Agricultural Sciences, Hebbal, Bangalore, 560024

Manuscript received 8 June 1981; revised 8January 1B

Fourteen genotypes of winged bean tubers were evaluated for tuber waste during processing, yield of gratings and 3
genotypes assessed for reconstitution ratio. Tuber waste ranged from 26.9 - 64.1 per cent and the yield of dried gratings
was 15.1—37.9%. The reconstitution ratio after cooking was from 1:4.73 to 1:9.12. The tubers contained fairly
high amounts of protein (13.06%), but were lacking in fat content. The mean carbohydrate content was 70.14 per cent and
fibre content was 2.7 per cent in the dried processed tuber flour; this could replace upto 25% of wheat grits in Kesaribath
(@ sweet preparation) and 25% of wheat flour in cookies, At higher level of substitution, the rooty flavour of the
tuber was present.

Winged bean is cultivated mostIY for its green pods  Agricultural Botany, U. A S. Ban%alore, only 30
and drjed beans. The mature tuber of this crop genotypes were found to produce healt tubersg 9. 3)
contal_nmg[ high percentage of protein can also become  Witholt any nematode galls on their surface. . OF these
ﬁn edible roglcal root cfop. Being a ﬁlant contalnm% ]ﬁenot _pe,swhmhwerffound sup rlormthelrw'smal
nigh percentage of protein'in all It parts, confirtnation  characteristics were selected for  the present Study.
1S "needed regard_lng its edibility and economics as.a . Dehydration jrehydration studies: The tubers obtained
Processed food 1teml In the E)_resent studz, a brief in all the three réplications were pooled variety-wise
eport of dehydration and rehydration studies, nutritional and a known weight of cleaned fresh tubers was taken
composjtion “of root tubers of selected genotyges of and their quter sKin was peeled out. The tubers were
winged bean as well as evaluation of two SnacksPr ared then grated In steel graters, The hard fibrous middle
by substitution of winged bean root tlour are presented. Portmn of the tuberS together with outer peeled skin

. ormed the tuber waste and their weight was expressed
Materials and Methods . as E)_ercentage_ of total tuber weight. . The soft’ grated
. Out of 64 genotypes of winged bean which were grown  portion was air dried for two days insie the Iaboratoryf
in an 8x 8" [attice design with 3 re?llcatlons_ quring. - and their weight was expressed as percentage of totd
summer 191 in the experimental plots of division of tuber weight.” Rehydration valug, which Ts a ratio

*Dept. of Home Science, **Dept. of Agril. Botary.



VAIDEHI et. al: FOOD value of dehydrated root tubers of selected genotypes of winged bean

Fig. L Root tubers of winged bean
between mass of reconsituted dehydrated

roduct
after cooking (MR) and mass of defiydrated material
before cookm% MD) was caliulated for a randomly
selected 3 genotypes only following 1SI' method.2

Proximate nutrient analyses: The air dried qratmgs of
onlly 12 genotypes with more than 20 per cey recoverK
were ground ‘into floyr and aEassed through 40 mes
sieve.” The final product was analysed for moisture
protein, ash, _fat, fibre and carboh}/drate by standard
methods.? 'The percentage of reducing  and
non-regucm su?ars was also estimated following the
methods of” NelSon.4 _

Sensory evaluation of the snacks:  TWwo snacks, Vviz.
Kesaribafh, and cookies prepared with % and 50%
supstitution with winged ‘bean tuber flour for wheat
soji (grits) and wheat “flour (maida respectlveI%r, Wwere
evaluated” by a panel of eight judges. The flour of
SIX genotypes 0 wmgi_ed béan “which yielded higher
amotints, of dried gramgs were pooled together™ for
substitution in the ahove snacks, because of similarity
In samples and insufficient quantity of the flour for
single genotype study.

Results and Discussion

The application of dehydration technologg/ 0 ang
tuber depends ugon the “percentage of dehydrate
product that can be obtained from raw tubers and also
on its rehydration capacity. The results of dehg/dratlon
stﬁm § carried out In tuers of 14 genotxpes as well as
renydration value of randomly selected three genotypes
of winged bean are presented in Table 1 1t isobserved
that the Renot pes which gave high recovery of dried
%ratmgs ad fow percentage of tlber wasté (Fig. 2L
he rehggranon studies “also  indicated acceptable

rehydration value for winged bean tuber flour,

137

Fig. 2 Flour and dried gratings of winged bean root tulbers

Table 1. results of dehydration and rehydration studies
IN ROOT TUBERS OF SELECTED GENOTYPES OF WINGED BEAN

Geno Tuber weste  Dried qrati MR:MD
e TR e MR
|C.26%0-A %6 26 —
LBNCL 464 163 —
AC-13363-B21 288 24 4731
[HR-2-1 498 218 -
CFTRI-L 412 219 6.49:1
UPS-121 43 263 —
JHR-13 %2 A7 —
EC-38821-P4A 25 270
EC-218%6 269 379 -
EC-27886-A 462 06 —
TPT-1B 041 151 —
ICG-26%40-8 414 211 —
EC-26942-B 452 51 —
|C-15018-A 470 25 9121
Mean 409 53 .
“Analysed for only three genotypes.

MR: “Mess of reconstituted cehydrated product-after cooking.
MD: Mass of dehydrated material before cooking,

The results of proximate nutrient analyses of tubers
Ron air dried hasis) of 12 genotypes of winged bean which
ad acc?PtabIe g eentage of Qried ratmqs_have been
presented In Table 2 “The average protein content
of the tubers is 13.06 per cent which is about 6.94 Per
cent lower than the reported value.5 It must be noted
that neither potato (Solanutn tuberosum) nor cassava
(Manihot esculenta) contain as much protein as is found
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TALPE 2 NUTRITIONAL VALUE OF DEHYDRATED ROOT TUBERS OF SELECTED GENOTYPES** OF WINGED BEAN
. . |
Genotype Moisture  Protein* Ash Fiore  Cabohyclrates Sugars (miooy .
% %) % % Y Reducing  Non-reducing
IC.26940-A 103 129 16 23 104 - —
AC.13368-821 95 142 23 30 683 114 2%
IHR-2-1 93 162 23 35 665 % 14
CFTRI-L 95 90 21 28 749 L) )]
UPS-121 91 142 23 26 691 13 %
IHR-13 102 103 19 35 722 116 24
EC-38821-P4-A 98 142 22 32 680 2 [}
EC-21886 93 103 21 23 71 — —
EC-27886-A 95 129 22 21 104 64 176
|C-26%40-B 90 142 20 23 698 8 /)
1C-15018-A 96 103 16 19 746 116 |
EC-26942-8 100 174 22 25 646 114 16
Vean 96 131 20 21 N1 1086 7.0
Range 9003 9074 1623 1935  GA67TA9  S6lM 16176

**Chemical analysis revealed absence of any type of fat in all these genotypes.

*Nx 530

in Winged bean tuber, since the former two crops do
not exceed 56 per cent protein in their tubers, ~ This

15 also true when compared to sweet potato and yam.J
The chemical analysis_revealed absence of any type of

fat in the tuber flodr. The ave_rage carbohydrate content
of 70.14 per cent, and mean firé content of 2.7 per cent
in the dehydrated, Processed winged bean root tuber
flour with nigh content of protein a[)Tpears to be very
much acceptable for mixing In animal feed concentrates.
The proportion of redugin sugars 0 non-reducmg
sugars was more in case of FC-26942-B(9 : 1), followey
by”.1C-15018-A @:12 and [HR-13(5 : 1)" which is
desirable even though the total sugar content was less
in_all three %en%)es _

Processed tubgr floUr had sweetish taste. Perhaps
this may be the reason for some }geople {0 eal
the raw’ tubers.  Two Snacks viz., Kesaribath and
cookies prepared. by substityting dehydrated tuber
flour for wheat soji anid wheat-flour (maica) in r_es(ﬁ)_ectwe
snacks, when subjected to sensory evaluation indicated
that, Kesaribath Is shqhtly liked “at 25 per cent, suns-
titution and totally dislikéd at 50 per cent substitution
level by the panel members, On the other hand
cookies' were ‘acceptable and liked at 25 per cent
subgtitution_level and disliked at 50 per cent level by
mag)or_lty of the ganel members.  Several reports o
edinility of winged bean root tuber nave Indicated, the
method” of cooking these tubers in hot ashes.3 Thus,

method of preparation of cookies had better
ccepfance in this study also.  The panel felt a
hlghY tuberous, ‘rcoty’ “or . ‘root-like’ odour which
Was hought 5%) be a Te ulglve factor for the better
acceptance of the above sniacks. Further, Investigations
in this line %re essential for possible cereal substitution
In the food products. o

As thistuber s to be newly introdyced in India, dietary
flour needs are to be” carefully studied before
recommending this as @ root tUber crop. Since
processing, can be successtully applied to get a good
dehxdrated product, as 1ts “protein valug s good
further work in its utilisation aspect in food and”feed
I valuable for future agricultural considerations.
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Evaluation of Tofu and its Products Prepared from Soymilk and
Combination with Sunflower Seed Milk and Skimmilk*

- K VIAYALAKSHME AD M. P. VAIDEH _
Department of Rural Home Science, University of Agricultural Sciences, Hebbal, Bangalore 560 024, India

Manuscript received 6 November 1980/ revised 16 November 1981

Tofus from soymilk and combinations with sunflower seed milk and skimmilk were developed as a ready-to-use and
prepare base for various Indian dishes. It was adjudged by the panel of sensory evaluation that Tofus of soy 100% and
soy + skimmilk (60 + 40) were acceptable where as Tofus of soy + sunflower seed milk (60 + 40) and soy + sunflower
seed milk + skimmilk (60 + 20 + 20) were unacceptable. Two snack items, namely “Burfi” and “Pakoda” prepared
from the accepted Tofus were both acceptable with no significant difference (P <0.05) among the products. It is desirable
to popularise soy 100% and soy + skimmilk (60 + 40) Tofus as they are nutritious food products at a low cost.

Tofu, a preparation similar to that of the cow's and the hulls were removed b Water flotation. The
milk product Paneer, js the soybean curd prePared b% defulled beans were ground for' 8'to 10 min using 8 k
precigitatin teprotern from soybean milk either with — of water. The blended slurry Was filtered throligh. &
an acid or alkali saltl It has the consistency of cream  muslin cloth to get soy milk™ The quantity of milk
cheese and 15 tasteless, but is used as the hasé for many —extracted was 8.2 kg. ~One kg of dehulled ‘sunflower

dparatrons Tofu is_specially rich in_protein, fat seed kernels were ground with 5 kg of water and the

minerals as Chinese ﬁroverb sa?{s “Tofu 15 meat blended slurry was filtered through a muslin cloth and
Wrt out pones”. Soy milk Tofu can form a protern the_milk obtdined was 5.1 kg.
source of low cost for mrIIrons of zneo le suffering f rom Coagulants.  Citric acid, magnesium sulphate and sea
under nutrition, and malnutritionZ But , many of the saltg igart) were used for the curdling of milk and the

%etabe protein foods are defrcrent in the amrno acid- ?h st Vield ?rvrng coagulant, namely"20% magnesium

hionine, The purpose of this stud¥ Was 10 prepare sulphate’ solution Was used in the preparation of Tofu
an acceptable Tofu using soymilk, sunflower seéd milk ~throughout the study.
and ski mrlkto imprové the nutritional quality by this ~ PreParation of Tofu: The cow's milk Paneer

supplementary effect. commercially obtained from Nilgiris Dairy Farm,
Bangalore, Was used as the control for sensory evaluation;
Materials and Methods The different combinatjons of Tofus (Tt to T5) tested

‘Hardee’ variety of soybean and ‘EC. 68415 variety in this stud Were as follows: commercral Paneer j)
of sunflower seeds were” procured from the All India soy 100% (T soy + skim milk

Coordrnated Research Project and the skim milk from  + s nflower eed mritx %04 0 T4 and s
the Darr¥ Science De Rartment of UAS, Bangalore sunfower see milk -t skim mil 20

The milk Trom soybean and sunflower seeds was extracted ﬁof soymrlk Was boiled for 1 mrn at 110

as. per the met od outlrned b Smrth and BeckeP, a fres rY (Prepare 0% magnesium sulphate so utron
wit Igt modification. of soybean was Was a ed in a thin contintious stream till complete
soae | 3k%vfwater contarnrng 5per cent sodium  coagulation was observed. The coagulated mass was
bicarbonate. “Water was drained and the soaked heans  allowed to settle for_10 min and then transferred hy a
were dehulled manually by rubbing between the hands ladle to @ wooden Tofu box having perforated sides

*Part of M HSC (Food and Nutrition) thesis submittedl by the first author to University of Agricultural Sciences, Bangalore.
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lined inside with a muslin cloth.  The ends of the cloth
were folded over and 10 kg[ of weight was placed cn
it overnight for the whey To drip out.  The pressed
Tofu was'then removed from the box and was wrapped
in_butter pa;t)_er and_kept in a refrigerator for use In
-3 day's time. The same method _ with sllght
modification was followed for preparation of other
Tofus (TJ, T4 and T5). Far T3 skim milk was added
after the” soy milk was boiled for 10 min at 110°C
In T4 and T5, sunflower seed milk was added just prior
to.the addition of the coagulant as the sunflower seed
milk gets coagulated even at temperature below 100°C.

Product development from_Tofu: Burfi and Pakoda
were prepared WIFh Tofus of T|, T2and T3, Ingredients
used in" Tofu Burfi were:

Tofu and sugar |
Cardamon powder
Cashewnuts 1 table spoon

Green colour 1 drop.

Method; Sugar and Tofu were mixed well and kept
on a low fire for"10min stirring continously till it reached
112 to 116°C and thereaffer powdered cardamom,
cashewnut and colour were addea. The above mixture
was poured on to a greased plate and flattened to an
even thickness of halfan inch. It was cut into squares
of 1x Lin when cooled.. L

Pakoda Was prepared with the following ingredients:

Tofu 100 9.
Bengalgram flour 10g

each.
N tea spoon.

Chopped onions I cllp.
Chopped coriander
and curry leaves 1 table spoon.

Cr\opped green chillies 1 gea spoon,
Salt _ sufficient to taste
Pinch of cooking Soda
Qi for frying | . _

Method: Chopped onjons, %reen chillies, _coriander
and curry leaves, and salt were mixed with Tofu well,
to a drop batter consistency and a heaped tea spogn
of batter was dro_pged In tfie form of Pakoda Int0 the
heated oil and fried till golaen brown colour.

Sensory evaluation of Tofusand productsprepared from
acceﬁtabl_e Tofus:  Sensory evajuation was conducted
on the different combinations of Tafu and its Froducts
by a panel of 8 ud?es. A few of the panelists were
drawn from the post-graduate Student population who
Were undergmpﬁ; iralnlng |{1 flavour analysis course ar]d
others weré emiployees “of UAS who nave, repeate
examined products*h foT[ organoe tic ftu |gs of this
department. On the first 0y, the selected panelists

were g,lven detailed. instructions reg_arding the” method

of scoring and the significance of théir judgement of the
coded samples of Tofus and their f)ro ucts for the
appearance, texture, flavour and overall acceptability
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using 5-point scale, The index for the score point
being L unacceptable; 2, slightly unacceptable, 3,
acceptable; 4, moderately acCeptable; and 5 highly
acceptable; score sheet had overall acceptability to be
scored separately apart frcm the quality characteristics
to e scored. _ _

The scores recorded on the first 2 days were ignoreg
and the subsequent scores only were considered.
Analysis of variance was used to tést differences among
the treatments.  Differences existing were subjected t0
least significant difference (L.S.D°) test as”per the
methods outlined b Sundararz%J et alfi

Cost evaluation: 'The cost of ditferent Tofus were
evaluated based upon the raw materials used in the
preparation.

Results and Discussion

Coagulants: The effect of three coa%ulants on the
curdling of soy milk is %wen_ in Table 1 Ma(lqnesmm
sulphate solution gave the highest recoverY (210 g o
Totu at pH 5.6. a%annath Rac5reported that increase
of soy milk from 60t0 80%n the modified milk Paneer
Prepared with citric acid, had a Pronounced beany
lavour with a poor body and texture.  The coagulant
magnesium sulghate used in this study might” have
restlted In a better body and texture of Tofuand also
decreased the beany flavour. _

Yieldof Tofu: It Was observed (Table 2) that so%mllk
100%(T2) gave the highest recovery of Tofu (15.4%)

Table 1 COAGULANTS FOR CURDLING OF SOY MILK

| ity Tafu
Qa%%nvt»#\lﬁed Q@qs obtgg)ned ot\)?gjf%d \/(\m;

)
Citric acid 100 o) &% 21
Meagnesium sulphate 100 200 ILE 56
Sea salt 10 160 85 57

Soy milk used is 1 Ky, for each best.

Table 2. YIELD OF DIFFERENT TYTES OF PANEER

. ity of Coagul f |
Sourceof milk N \%f% orjfo?u
%

A RAL

Soymilk, 10096

VT e m om omm w

Ao ® 5 o w7

Soy+sunflower
%’%{%@%ﬁ%ﬁmzﬁnz@? 5w U5 94
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wrth crumbled and broken texture.  Soy + skim milk
F %) ofu had g recovery of 14.4% and the

texture of Tofu was gurte compact and fim, T
recovery of soy. - sunflower (60 g ?) Tofu was
11.7% ‘with soft texture and” kneadanl onsrsten T%
The soy + sunflower —skim milk (60 +
Tofu had a yreId of 9.4% with undesrrable soggy
apgear nee and textur%

mithbet al. and Altschul2 reported an yield of 4 to 5
times of Tofu from soybean with a moisture content

of 80 t0 90%. The yield of Tofu in the present study
when calculated for 80 t0 90% moisture levels, is In
conformrt wrth ield reported in the above studies,
Perhaps, the, low eveI of'60 percent moisture content
of Tofu In this stucy may help In increasing the shelf-life

Sensory evaluation ofTofus and their products’. [t was
observed” that_ commercial Paneer T] scored as hi hly
acceptable_ Soy 100% ;(Tzd and oy + skim  mil
(60 —40)(T3). were moderately acceptable to acceptable
and T4 and T5 were unacceptable. Th -ungcceptable
Tofus were not used for further study of product
development. The results of the taste” panel scores
for_the characteristics of different Tofus are shown
in Table 3and the least significant difference at 5% level
of significance is shown“in Table 4.

=
D
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The Burfi and Pakoda pr dpared from acceptable Tofus
TrbTZ and T3 revealed no significant differences
Table 5
Soy milk preparatrons received fairly hrgh SCores

for organoIe tic evalyation and were_dlmost on par

with standar Scowsmrlkg repaiations7.  The products
developed with the acc d)table Tofus of this study
agreed with the above findings,

Cost eyaluatjon: The _cost Of Tofu and the Paneer
were evaluated and is given in Table 6.

It is assumed that an acre of soybean would dyreId
nearly 10 times as much protein s a cow produces
from”an acre of pasture. . Soy Tofu which Is hrghly
rich in proteins, fats and minerals roved to be che Per
than, that of cow’s milk Paneer, 7grees with
studies of Mittal et al.3and Parihar et al{ who reported
that the use of so milk In various reches affected a
savings of upto 50%n the cost of preparation compared
to standar recr es using cow's milk. Hence, it is
feasrbe 0 1po rise soy 100% and soy + skim milk
E) ofus, as they are more nutritious and can
emade avarIabIe at 4 low cost.

Table 5. analysis of variance of the taste panel scores
FOR THE CHARACTERISTICS OF TOFU PRODUCTS, BURFI & PAKODA

. . Mean sum of squares
Teble 3. analyst o ariance of the toste panel scores - Qfaracterk - OF Appearaee Tedure - Faiour 9,’%34,
ateri- DF Mean sum of squares
stcssource - Appearance  Texturs  Flavour Qear)a\l }Jgatesn*ents ? 8(5)30 11 % 8% ({%
Treaments 4 916" 846" 450" mﬂ sol"lty e o e 8 0k 0%
s T Nonssignificant at 5% level of significance.
Error B 03 045 0.4 048 |
TO'[al 39 _ _ _ _ Table 6. cost evaluation of tofu
‘it &t 5% el ‘Sipificat a 19leel s ot
? Rs, 21 900
Table 4. mean scores of the sensory panel judges for the CItI’IC aCId 0 @ Rs. 60/500 Y 1%&?
CHARACTERISTICS OF TOFU '
LB?SI 50 100% To
Characten T €2 8 t g fficant ymrlk61@ Rs. 211 150
stics rence phat g @ Rs 126050 g 29)
Appearance 50 36 30 25 23 O Total costlkg 440
Tedure 47 38 36 25 22 (0% + ko 1 '6'k1T°f“R§60j1 ) 09
Faor 40 30 30 22 2 0gr QM m"kz ; %) - o
Owal.ac- 45 35 33 21 16 Q&9 suiphet @ Rs. 126050 29)
ptaarlrty %%g] Cog[/kg ’ : 6.20

Ete<re sogo significant différence between the means underlined

2

"Ohtained from the Maneger, Nilgiris Dairy Farm, Bangalore.
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Determination of Dimethoate and its Residues in Foods and
Formulations by Gel Electrophoresis

\]. Chakrabarti, D Mojumder and B R. Roy

Central Food Lahoratory, Calcutta, India
Manuscript received 12 August 1981; revised 21 January 1962

The water soluble Organophosphorus pesticide, dimethoate (solubility 2 %) can be identified by running the hydrolysed product
in polyacrylamide gel using citrate buffer (pH 2.4) as chamber buffer. The electrophoresed product is visualised as a
band with 1% copper sulphate solution as a staining agent. Though the sensitivity of the method is not very low, it
is specific for dimethoate. The quantitation can also be done with use of densitometer. The method is simple and quick.

Gel electro horetlc ethod s W|de|y Used for onomer lution golu |onB ofac Iagnde
se aation. %f {Erotems 'CQ appesa as”pands, afte % % |sac ’ g} pre%
Wit mmoni m

PSR gs it ””e@it i) 7 ﬁt

garatlon an ent| icajion §<penment (? %n ?utlon A{dm
Hﬁratetry g)rn" eOfgeI met oate have one g hg ar ttu eeSn (%n mlx% and t z t“OBotto ure
W oftlhe t%%es ar Close %Para m s¢ urﬁ a ruEBer
Materials and Methods tls aIIo é/ tI enseelrstot elOpefsAelncedtl)st1 Sgr\el\é%teent
Preparation of 7 5% polyacryla |de \f\{ P

Nnome-

Ixed with M NaOH salution an
th CAHNN 03 1815% and NNN-N-tetr meth%| evo n@sm [p%g)dm vv%% d|sQ| waer
ene -(lamine 02(?8 atotal volume o the |t(§ae Uffer was mamt é

are made up with distilled water. D ermmatmn 0 Imethoate resicue : e reS| g

el;
L Jor, gettr Sy Utlondml( & ”IBP of 1NP HCI Fgeparatlonofthe e e 10 i C|tr|8
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ected and dissolved |na Ipimu

obtawed after eXtE?C"l 67 from foods and forurQH{atmn?
Slstj Wwater. To the resid ua Imet oa} |%on
15 ded ce t (iequwalﬁ

uant|ty of N/10° NaO
ut n or all , rema n|n |n exi:e

ask 15 he Wlt an |rcon ced
a Water r 30 min or com ete
e ec a| IS neutr catic
A%(Ejt ml sucrose |sa to ma esolutlon
mic abé%Yee SQrH“(’”a'r%at%p'é?zde o0 U p of el by
romophenol qu e| alcoho
ad along W|t he sample to Inglicate the run. o0
esmple In'the ge gin tube. "Electrophoresis is farr!)e

t%lt[etﬂ c%)mplgfrcganug t earﬁrlaJrr ntuga S ta E 8ut %om
|s UL In
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s b e S, Ll
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Results and Discussion
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A Comparative study on the effect of Gibberellic Acid,
Ethrel and Ethylene Chloride on Potato
(Solarium tuberosum Linn.) Sprouting

M. V. Rama and P. Narasimham
Central Food Technological Research Institute, Mysore, India

Manuscript received 16 October 1981; revised 11 December 1981

In a study to assess the relative effrcacres of Gibberellic acid (GA), Ethrel (E) and Etr¥1ene Chlorice EC t0 inouce
sproutrng and sprout growth, potatoes cipped for 10 min |n eade of solutions at 100 a
pom concentrations, were: ooserved drn 4 weeks of storage at ambient condrtrors The  resuts revealed that
srgnrfrcant sprouting vies inceed with E at and GA at 100 and 1000 pom concentrtaions.  Further, Ethrel at
ad GA af 100 pom were |ve in incucing mexmum rumber of sprouts per tuber, wihile the former
did not affect the I hof the $p rout yield at the end of 4 weeks, was significantly more then control at 100
and 1000 pom of lomnofEthre anleOgumofE

Potato tuber ren(]arn dormant for about 6to 8weﬁks for th stud These tubers were about ks oI
after arvest, depending on the varig ather They, were se rateb rnt
? 10 mrnr er Irc
chlorge m 8 onrc acr
r: oroetha

sl n iG]
; % Hr and 10, 100

0 nots rout at the sa et ec%us Ica rrde 12
ominan ew% Aﬁtrvatron o §s In atu er 15 m concentration. OPe WWere surt ce re an
necess EN V\}htreatement IS t0 emp Oéj to ored In 0.2% ventilate Og augg dep %(88 ene bags

contro gsroutrn ch rsaserrous ro emr i at ambient tem eraturgg g &et
forage actr Wds can eﬁu c? se wrt reatrve umrg ers wae n Wgtersn/e
eat eatment (ﬂ) ng Side etfects like prownin of ntro Eﬁ Fatm nt trrﬂlrcate gwrth 1k
etu [s oun (Prelrmrna studll rrS? a Her In each replicate). The results are the means o
ﬁ icals ?ve een se activate antb 3 replicates.
E enec orice apour at a co ce tration of 1-
h 1latmo nowq to re? ormancy Results and Discussion

Grb ereI]rcAc ( u}nen aP led as arsray or Effect o nmbero f1Ub rSs outed The effect of

reatmeg 10 t bers s ort E r% n.the.nu tubers sﬁrouted at éhe
ret erlo romotesnsgro]ut eon?%ron of eac wee

VN rnT
nneré%econpéatoes {enre 5“33% r% a?rti %?A A uﬁg ena Xf frourging the nurnber ovtesube(r)s (sefreocrtrlt\ee
are’ Known to_hrea manc their e espectr eI ger Cen

fIve
eectrve Bss In Ipducing humboer 0 sroutstu er &% Inst 48. / |n contro
ﬁrout ength an suc|d gottrt]er characteristics arge not EEF“ tne N nltv fhy otéls ube?s sprouted a)t the end of

e, a cgmparatrvg &r 1 week Increase dncre ein conr%e trati n 100/
owthee r:a%v Ean E n num [)Of routing was_achieve eend? \r\]re In aj
?h b? num der of Sprouts/ t con entre(rjt %BS as |n the control. Et trea
the sprout and () Sprout weignt, rss [ and 5.2 per cent spr

Materials and Methods ergg ectivelv. ¢ a % trgatmentn L 10 n

Potagoes colle]cted from the Ioca! market were vstheg %’&0 sd)rout\rln at t een o Evvee?g ppIHrere
and tubers without any visible damage were selected 684, 610, 73.4% sprouting at 10, 100 and 1000 ppm

144

ers sproute
mean length o
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Table 1. effect of ga, e and ec on number of tubers sprouted at the end of each week

Tubers sprouted (%) at the end of indicated periods

Tt ™ 1§ veek ond vk 31 veek 41 veck
Gibberellic acid 10 699+ 19 84 dr27 %9 1000
10 165dr 71@ %8 2.0 919 1000
1003 8.2d; 707 %.0 £2.00, %9 1000
Ethrel 10 S0.9+ 47 92.83dr0.3 1000 1000
103 147dr 85 81 124 1000 1000
| ' 100 ; 75.20r10.0 935 Jr38 %.0 1000
Ethylene chlorice 10 68.4+12.3 134 135 936 1000
10 61.0dr 30 810 dr71 101 1000
1000 134£14.4 1000 1000 1000
Control 4830r 1006 /91082 %1 1000

Test of significance bY students V test T(comoared with the control).
*—Significant at 5%level; @ —Significant at 10%level. Figures without superscript in column 3 and 4 are not significant.

tl:ﬁc at the end of 1week and were nat sign |cant rHore BUt Ethrel shovved 10q% sprouting at th end of 3

gneug 7%%%[]8%\/\/63380 I?tpm " and 1 pprat% \t/)\t%ee?re% {0 Gp/gnlln nefce Ethre cold

€S eCtl Effect on number of sprout ltuber: he number O;
ﬁ? ould induce 100%s rout(!n attheend of  sprouts tuber is, HIV 0in Tae 2 number 0
2vvee econcentratlon require ppm. Brouts/tu er with GA at 100 and 1 ppm- were
TABLE 2 EFFECT OF GA, E AND EC ON NUMBER OF SPROUTS/'t UBER/WEEK
TreaTet (g " Av. number of sproutshweek/tuber at the end of the indicated periods
s oy i veek I veck vk sk
Gibberellic Acid 10 206 xyz 318y 326X 414x
100 306 43470 4871 58/ p
1000 326 3% yzp 5092 541 7p
Ethrel 10 34 3% 439 539
10 223 gyzp . 274xyZIO 377xytzl A1r: >¥Z d
1000 240yzpq 328 xy 381 %y 451 xyz
Ethylene chlorice 1 238 260X 356 406 x
thyI 100 17 xy§zpq 341 xy 351 xX;¥ 45 xyz
1000 2787 460 p 444yz 442 xy
Contral 131X 280 x 326 402 x
Stancard ceviation dr2.16 dr219 2,05 1211

(464 o (464 ) (464 of) (464 )

%\I/Dlean%J &t) the same column followed by cifferent letters differ significantly according to Duncan’s New Multiple Range Test
NOTE: e'\éléﬁber of sprouts of each tuber ?unted fotal sprout number wes divided by total number of tubers under
treatment o get mean numoer of spro tube
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%Nasc ntlgmo(gst%amn tatltn dcontrol at&%tg end of vveeks 40 —

%Oeﬂsg/ﬁt?ermc rol, Wth 0 IeIe nume o BT b. 10pom
a5 2t 1 §J atteend(\)ltmztvvee T @ 1900ppm

not tfectrve aven I?# mcreasr
te?unlpero t(r)eua% rTt]tét)]esr vén N Co &)are rt]o fr?ntro

mum nu rof outs tuber H? \ﬁrE re(i
at ppm an p%n WWere e(iua I%e Clive,
. Effect on sproyt Iength mean enq E gl’O fS

Je {esented n |? ]f Ee sgrout] ﬂ
atl 4vveesvv£a)ss ||c%rté¥tn\}varsetarrﬁtecntrol

I rgtgo o
E%Wtérre es%? en%th V\ﬁszrtétlsrrgm |rce§ CtIr\r/toe
sttttutatt‘”étpma e g ett‘é%ttsusft‘tﬁt’t B
%ﬁ%ﬁ \(;\nle §psr(i§;d,f\7e|§ SFprout y[a‘ 100 tubers tthe Fig. 2. &ﬁﬁgq%f;l%zaﬁe"@d ethrel ?I%d eﬁtyl%neocrglé)erlde

i} ‘o T E 10X gg ;E’rraoueigmes : \f@%a:@ L9 Sfnce oer
gjdy V\i’% si&ta%c t1 3(r]n((ipetaa{t] eai\gg}tcgr?trrgt?ons i (Q;@ Amonﬁ the? q emicals, GA sti Sfmy m late %rout Aoté\ﬁg

Evthre GA the's rout re vigorous owedb threl an
Wit e Icreae In COn entrat ion had promota
e Bl e el
ém '9V9'|Jﬁg§‘3“ve‘trcaﬁ” ¥nqre %hart) fcomm n 1t c ncenty atr ThIS actron Etl!trel can e
con taron in more com are 0 | ua effect 0 eth ene treﬁtmentﬁ
|eﬁ] than cont Ethrei EC Were Botao spr utrn Ethylene ?kno 0§ ortentb
e ectr at 10 and 1 pm respectrvepy %

-1

w
o
v

~
o
T
o
ja
o
2
0

Sprout yield(g ) for 100 tubers
3
o
1

-
(=]
L)

OI G bberelticacid Ethret Ethylene chloride

uration of dormancy, but pr
sprout eIonr%;atr ne. P

i aximum_ fiumber 0 sruts

- " " actrve tate when com e to ot ert
L resute unerr nereas
routs reak eas% t %

1o {réatment at
10PPM | reoee J voc0pem . (frrl Vant eous over

IS C'[IV§ 0 mduce more auMoer (ﬁr%r(fs %

2R en% Sr% threl can also
A ot to treat see gtaoe erF fmancy is fo
F o . jior {0 planting In the field to ensure better
srou |n

Thiauthors are grate ul t? CSLR New Delhi, for

awarding Junior Fe vvsr M. V. Ram
%] %kfld atvva?%haé Proj ect og%’r g)trrect?r ?ﬂﬁ

Fig. 1 E of Grb rell EthreI chIorrde a Ve eta |9 Technol OT '5?@ ghelr eei
?gg e rts?;‘ja : Saagratte% % el il
0

er cont
o Ul suggestions.

o edtre tmenhs mB
{a

rft‘)fiaerttr

ength of fhe

oth tmm)

sprout

O



NASIRULLAH et. alt STUDIES ON NIGER (GUIZOTIA ABYSSINICA) SEED OIL 147
Smh 0, ction, _storing, proces
References ¢ rron Tﬁ BASZ g;ub ishing " Ca i Wgstport

L %unaradrna S Unpublished data, CFTRI,
e s ot s "R A8 RS
2 Ptﬁgl&varB%m,l,P]%%e B sub-tropics, Orient Longman Ltd., s

6. ,I,RaJ and Pratt, H. K., Dua
3 B%gg: %ﬁdhe Potato, Chapmen and Hall Ltd., London, R%fry i }%“é GS%LOmm At sproit growth, a

Studies on Niger (Guizotia abyssinica) Seed O il

Nasirullah, T. Mallrka S Rajalakshmi, K. S Pashupathi, K. N. Ankaiah, S. Vibhakar.
Krrshnamurthy, K. V. Nagaraja and 0. P Ka ur

Analytical Quality Control Laboratory, Central Food Technological Research Instrtute Mysore-13, India
Manuscript received 18 July 1981; revised 21 December 1981

Nine niger seed samples collected from different parts of Maharashtra and Gujarat were analysed for physico-chemical characteristics
and fatty acid composition. Qil content ranged from 30.0 to 32.4 %, crude protein from 26.0 to 30.6 per cent and moisture from
1.7 t03.0%, Ranges for iodine value, saponification value, free fatty acid percent, butyro-refractometer reading, refractive index,
Bellier turbidity temperature and unsaponifiable matter per cent were: 112.8 to 129.0,187.0 to 195.0, 0.2 to 2.0%), 59.5 t0 62.2,
1.4655 to 1.4673, 24.5 to 27.8 Cand 0.5 to 1.0% respectively. Oil samples were /rans-esterified and fatty acrd composi-
tion determined by gas liquid chromatography. Among saturated fatty acids, palmitic (5.8 to 13.0), stearic (5.0 to 7.5)
and arachidic (0.2 to 1.0%) were present, whereas oleic (13.4 to 39.3) and linoleic (45.4 to 65.8%) constituted the
major portion of total fatty acids. Ultra-violet spectrum of methanol solution of niger seed oils have also been noted.

Niger Gurzotraa ssinica C s IS extensjvely grown olvent was removed under vacuum. - The glyceride

In ﬂ/lr% agesh An Prages’r y(9rrssa []osbtarned Was utrlised for gh srcri chemrca? studres
Vaharas ra Karnataha an 0 Some’extent N and spe tros%o Icanalysis, lodire value, saponification
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chain Iength determinations. Relative percenta?e of stipulated under P.F.A. spec fications (Table 2). Rao
fatty acidS was calculated by following' triangufaticn and_Swaminathan? have reported a Iower lodine valye
metnod.  Ultra-violet spectrim of the™ 1% niethanol of 90 in certaln vartetl%s ofntqerse oil. The Wealth
solution of the oils Were taken on Perkin Elmer of India® compilafion has quo ed the range to be 1205
(Model-Coleman 5/5) U.V. Visible spectrophotcmeter, to 13544, Our find mgs have further béen supported
o by the workers at BOmbay and Pune Laboratories
Results and Discussion (unpubhshed work. Table
Crude protein content was 26.0 to 30.6% in ?efatted SROHIfIC&tlon value was Detween 1870 and 1950
seed samples, whereas moisture_content of whoeseeds whicn has been found by others248 as well as by dafa
was between 17 and 30% (Table 1) Niger seeds from Bombay and Pun’ laboratories,  Free fatty acid
contatned oll between 300 and 3240 Mast of the content ranged from 0.2 to 2.0% which is quite, ithin
g bt ot e s FEISERE, Mt
ranged *from 0 compared to 125 to Ive index el
J d 59.5/1.4655 and 62.2/1.4673, Unsa om?table matter was
between 0.5 and 1.0% which conflrmed the previous find-
Table 1 oil and protein content of Niger seed samples |ngsz9]»as well as the PFA specification. Bellier tur-

Place of istur | Pratein - Didlity temperature, has ranged between 24.5 and 27.8°C.
cofecton Mo(f/téJ ; t%;% Nxé%{'% Ntéer seped oil may be caQegorlsed among linoleic-rich
Nandubar . . 265~ oils, "the content of which “ranges from™ 50 to 73%,
Dabhadli 25 313 %6  Ranges for fatty acid distribution, tentatively adopted
Dindon 18 312 24 by Food and "Agriculture Organization and Warld
Ghoti 28 310 260 ealth Organization Committee for Fats and Oils"
Surgana 17 34 208  for sunflower, com and. safflower oils showed. great
Kalvan 25 00 289 5|m|Iar|tyW|th Bgerseedones ecially of oleic and lindleic
Peth 20 312 06 acid content. Barker and Hilditch9 have concluded
Lathur 25 00 205 that environment if the matn cause for difference in
Nasik 20 25 713 fatty acl c%mposmon and the gredommant factor 1s
E/xg[e]gltdb hacl sample which is from Gujarat, all othersare from  apparently the rate of development or ripening of the

1ra. newly formed seeds in the flower-heads.

Table 2. analytical data on mger seed oils

Place of collection lodre vle N F t . lier ~ Unsapon.
el dE ; meer % e%?f r#“%a}?o
0
Nandubar 1180 1178 1830 595 260 09
Dabhadi 1128 1125 1870 15 510 265 07
Dindorl 1290 1289 1894 17 620 14672 265 05
Ghoti 1275 1274 1930 10 620 14672 260 08
Surgana 1180 1176 1898 04 622 14673 245 07
Kalvan 1180 178 1920 20 620 14672 pa)l) 10
Path 1190 1187 1%0 15 603 14673 265 10
Lathur 1260 1276 1876 02 60.0 14659 218 09
Nasik 150 154 1831 06 60.0 14659 275 05
*PFA standard 1251% 18198 <30 610650 1466515691 250260 < 10
Report. fro PBO g
iy Ql(ltclpgp rat ry 11111303 188341945 034102 584618 14648146711 255-310
t from
nratory%itne 11121315 1831819448 0588-1977 594626 1465414676 26.0-29.6

*The Prevention of Food Adulteration Act, 1954, Eastern Book Company, Law Publishers & Booksellers, 34, Lalbagh, Lucknow, 1980
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at\ max. 256, 260 and 267 nm, which cannot be

Table 3. FATTY ACID COMPOSITION OF NIGER SEED OILS assrgned to any specific pattern of Conjugatlon]Z In

e o (% by WEIGHT) 8|Ycerrde |orlsddUVs ecﬁrum of meth;zl es ersﬂr])f tkt)te
0 o . Il sam id not show_any maximum there

olfecion ~ G60 = (Bl 6k C0 confrrmrﬁg the absence of co¥r ugation. However/

possiility’ of absorption by unsaponifiable matters

B‘g”qudbfr I 2352 % at observed wave lengths may e considered.

Dindori 58 6.0 258 616 08
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Effect of Feeding

a Commonly Used Nonpermitted Food

Colour Orange Il on the Haematological Values ofMus musculus
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Haematological studies have been carried out to investigate the effect of Orange Il on male and female mice after

feeding for 90 days at levels of 0.0, 0.1, 0.5 and 3.0 g/kg body weight.

There was no change in total erythrocyte

count, total leucocyte count, platelet count, haemoglobin, haematocrit value, erythrocyte sedimentation rate, bleeding

time, coagulation time and absolute values (MCV,

MCH,

MCHC). However, differential leucocyte count showed

decrease in the percentage of polymorphs and eosinophils and increase in the percentage of Ilymphocytes and

monocytes suggesting the occurrence of Ilymphocytosis or Ilymphatic form of leukaemia.

observed.

The use of colours in foodstuffs has become a general
phenomenon ang has been known for centuries.” Mast
commonly used nonpermitted food colours in the
market are metanil yellow and qrange 1.

Orange | %Monoazo |. Acid Orange 7 551(2
is the “Sodium salt of p[2 hydroxy -|-naphthyl)az
benzene sulphonic acid

SO3Na@ N =N <( \>
),
Orange Il

Prevention of Food Adulteration Act, India, does
not include Orange 111 the Irst of germrtted food dyes,
It has been toxrc Io%n:a cassr |e under the catedo

the Joint Expert Committee o
Food Addrtrves which mdrcates that virtuall
mformatron on Iong term toxrcrty of this colour |s
avar lable. Food and mrnrstratron has
tthrs colour in the subhead xt. D ran(g
e colours provrsronally and presentlr sub{ec 0
certr fication by the FDA and provisionally. tested for
Use In external ag&) lied drugs and cosmetics and, at
resent 1t 1S alfow to be use in UK, and US.A
owever, a survey conducted by |ndian Toxrcolo |caI
Research Centre,” Lucknow, re eaIed that as man as
119 of the foodstuffs are coIoured with Qran
It is most commonly used in bakery, beverages, ice-Can dy
confectionery, dairy products, ~sausages, pet foo
snacks and “‘medicinal tablets.

Heinz bodies were not

Kinetic response of testest to Orange Il toxicity of
Orange  G23 Metanil yellows4, Qrange PN5 “and
tumorigenecity of acridine Orange6 aré known, but
effects ‘of_Orange 11 on the haematological values are
lacking. So, the"present study was carried cut.

Materials and Methods

Eighty ICR/Swrss mrce Mus musculus (4-6 weeks old
average” weight 20-25 ) were used. Fort male and
forty “female” mice weré divided Into four groups and
each qroup was fed with 0.0, 0.1, 05and3 ? ngod
weight Orange I »Supenor (itra lity, procu
M/s’ Dadajee” Dhakjee & Vugadi, Bombay,
India) mixed in Leverspelleted lab’ chow, for 90 days:
Water was given ad lipitum, Tney were maintained
at % temgerature of 28+ 1°C urider ideal hygienic
condjtion

Tall blood was used for total erythrocyte count
otal leucocyte count ﬁlat%et count” and drfferentrg
eucocyte count2 Heinz bodies were  observed
starnrng with methylene

For other haema oIogrcaI tests cardrac blood was
used for the estimation” of haemolglobrn erythrocgte
sedimentation rate and haematocrit valuelo
tne above data, “Absolute Values™ like mean corpuscular
volume, mean corpuscular haemoglobrn and mean cor-
puscular aemogl bin concentratr n were determrned

Bleed 1% timé was determined uncturing
rnna e blots were recqraed | rn serr S alon astrr
o blotting  paper and  subsequently.  Counted.
Coagulatron time was_determined according 1o the
metiod of Lee and Whitell Mean values of the

150



PRASAD AND RASTOGK EFFECT OF FEEDING FOOD COLOUR ORANGE ON MUS MUSCULUS

haematolo%ical data with standard error are given in
Tables 1,2 and 3

Results

Various haematological values from control and
treated male and fémale_mice fed with different
concentrations of Orange TI are shown in Tables 1, 2

angd 3 _
No change was observed in total erythrocyte count,
total leucocyte count, platelet count, haemoglonin P_er
centage haematocrit. valug, erythrocyte Sedimentation
rate and bleeding time. Absolute Values viz. mean

- eosmoi)hlls

161

corpuscular volume, mean cor%uscular haemoglobin
anéf mean corpuscular haegl? lobin concentration alfo
Id not show any marked dirference from the controls,
Coagulation time also did not show any appreciable
difference. . Heinz hodies were not at ‘all “observed.
_ Differential leucocyte count showed a marked increase
in the percentage of fymphocytes from 34 to 54 Iper cent
and monqcytes from 110 6 percent, while there was a
decrease _in 1‘po!])w/morphs from 62, to 40 per cent and

5 from 310 0 percent in 3.0 grkg body wt.
fed male mice.  In female mice also there Was an Increase
In the percentage of lymphocytes from 35 to 52 per cent

Table 1. mean values of total leucocyte count and differential leucocyte count in control and treated male
AND FEMALE MICE

Differential leucocyte counts (%)

Dase B%fl;%?% nt

Sex |g/b08y W ‘\Aeanirg.E.) (e

Male 00 13.50+0.60 6200i I . 00
01 14.81i0.50 64.50i1.50
05 13307040  620012.00
30 12.85i0.30 40.00i3.00

Female 00 1365M040  61.50i2.50
01 14.45i0.35 64.00i2.00
05 13.12i0.65 63.002.00
30 12.89i0.35 42.00i2.00

WERE JERYE  fREE  GeRG:

3400200 100000 300100  QOUOO
3300200  L150il50 100000 QOO
31.00400  3.00i.00 4000000  QOOQQO
5400200  600i 100  QOOQCO  QOOQQD
35.003.00  150i0.00  2.00i0.00 100000
3200200 200000 200100  Q000QO
33.00i3.00  3.00i.00 100000  QOOOM
52.00i4.00  5.00il.00 00000 Q0000

Table 2. mean values of total erythrocyte counts, platelet counts, haemoglobin percentage, erythrocyte
SEDIMENTATION RATE AND HAEMATOCRIT VALUE IN CONTROL AND TREATED MALE AND FEMALE AND MICE

g TOtaquy g {@Inelét lohin hrrlt |oen Haenmtocrit

i (g/b%gi ) CI@I(eani E. &eanig@. F@%ﬁ ee)n%ﬁeém Me\ggri%.E.
Ml 00 6.6910.23 6.2010.20 12.50i0.20 1.2010.00 43001 000
01 6.3510.12 6.1510.10 12.55i0.10 1.1910.02 43.50i3.00

05 6.1010.29 6.1710.05 123i0.10 1.2210.01 44 50i1.00

30 5.3610.18 6.2010.20 12.50i0.00 1.2310.02 42.50il.00

Femele 00 6.2010.22 602i 0.0 12.45i0.10 1.2110.01 4400i000
01 6.4810.21 6.1010.10 12.35i0.10 1.2210.04 44.00i0.00

05 6.2110.09 6.0210.05 12.50i0.00 1.2210.04 B350i 200

30 653i0.55 6.0210.05 12.35i0.10 1.2210.02 44.50i1.00
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Table 3. mean values of absolute values, heinz bodies, bleeding time and coagulation time in control and
treated male and female mice

ad s iy

Male 00 6.42-"0.00 1.86"0.08 29.07,0.20 0.00 97.50; 15.00 337.00 15.00
0.1 6.77£0.25 1.97£0.08 28.84,0.33 0.00 95.00430.00 322.50445.00
0.5 1.2940.33 2.020.03 28.22;0.10 0.00 90.00,40.00 330.00430.00
30 6.68+0.55 1.96,0.00 29.48,0.00 0.00 90.00;40.00 345.00430.00

Female 00 1.09;0.00 23X"0.04 28.2940.10 0.00 90.00,00.00 300.00; 0.00
01 6.79£0.00 1";0.04 22.060.16 0.00 90.004,00.00 333.00,60.00
0.5 1.00J-0.22 20140.00 22.7340.00 0.00 95.(X"30.00 345.00430.00
30 6.87£0.66 1.8940.06 27.1540.10 0.00 95.00¢ 30.00 377.50475.00

and monocytes from 150 to 5 per cent and decrease polymoiphs and eosinophils or arrested theirmaturation
|n polymorphs from 615to 42 percent and eosinophils at @ later stage. The increase in _lymphocytes and
rom tl (Jner cen monocytes might be due to the stimulation” of the
enera blood plcture showed marked lymphocytosis,

All the lymphocytes were of the mature Variety n 30 -
g/k bod?jvvt fed mice, while in controls both immature

no’ matlre lymphocytes were opserved. Red blood
cells didnot Show any abnormality (Fig. 1

Discussion

AIthough Singh and Khannal, hﬁ\{e shown the |, &3« ¢
aPpearan e of degenerative changes in the festes of rats . =
ter giving an_ intratesticular |nject|on of O ranﬁe Il
no haematological studies have heen done with this
food colour as yet. Gaunt2 in his haematoIO(hncaI
stugy with Orar&cfe RN, reported the production of =
Heinz . bodies, development of methemoglobmemia, * =
anaemia and reticulocytosis In rats. _In India, Chandra = .
and Smghthave don ahaematologlca stuﬂx m,ectlnq
enzant rone, an intermegliate dye, ~No haemato orqlca
wor on short ter31 feeding or Injecting Orange IMhas
e Mo hamnaiclogil sy reveded 10 terge g

e present haematological study revealed no chan
in totalpe hrocyte countg total Ieu%ocyte coun, ﬁlatePet Fio. 1 o plcture Of oontrol and treated MOLSe
count,  haemoglobin, haematocrit vaue erythrocyte 1 BIood film of a contral mouse

sedlmentat|on rate bIeedln time, %oaéqu lation tlme and ﬁlrn ofamo fed¥nh3 W mouse
Abso ute Values”, einz Was observed 1 hatic, Torm 0 dl 0t IncE

|n either dgroup leferentlal Ieucocyte count however U (ure’ ymyhocyte cell

decreas ' o‘dc

aliie

—n

{ {
PRl RETRE e < e e
ol %rande Ilgsuppresse the deveﬁ)pment of * Bnﬁ?ﬂreTOfﬁogy%‘sse C&éﬁ,&#ﬁf’%d shon
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haemopoietic system suggesting the occurrence of 4 Mehrgtr K, Hagmato-
Iymphaptrc forn¥ of Ieugaemrg Studies in other Cf;it %uttes in mﬁn;feg Eﬂtﬁﬁ ! yelﬁOWEnvwon

haematopoietic organs like bone marrow, lymph modes hysrot Blochem

and splegn have a?so confirmed this observ%trc?n 5 P n ar}d N, rErgrrsgnBerkaRIuct\ nrolrgeratron n
T0x|co| E@ 0% %%2%16 g cta Pharmaco
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Equilibrium M oisture Content of Some Flours
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Equilibrium moisture content of defatted soyflour, full-fat uncooked soyflour, Bengal gram flour, semolina (SUJI) and wheat
flour was studied at 20, 30, and 50°C temperature and in the relative humidity range of 30 to 90 /0 At a given
temperature and relative humidity, products having a higher starch content had higher equilibrium moisture. Latent heat
of vapourization of the adsorbed moisture was about the same for all products. Amongst the standard isotherm equations
tested, Henderson’s equation gave the best fit to the data. To provide more compact representation of equilibrium
moisture data, a relationship of the form M - F (In(rh)/In(ps/S)) has been proposed which gave lower prediction errors than

those obtained using the Henderson’s equation.

The. mojsture _content that a food material attaing controlled envrronm] ent, whep the mformatrorl %n
in equilibrium wrthagrven atmosp here is of fundamental corresloon mg lbrium moisture content would

|mR0rtance in handling, storaﬁe an rocessing opera- essential. ~ There ore a sudy of equilibrium morsture
tions. For r%roperstorage of alf food products, the humi- contentoffoogs as a function oftemgera nre and relative
|t an temperature tohe prescrrbe 1550 Selected, asto  humidity is 0 consrderable practical utl |ty Pro ucts
ave th %corr?spon |ngf ﬂ%“ %num oisture tcontents such as'wheat flour, semolina ( sun?n engal tgram lour
Wrthrn the safe range from the stand_point of quailty full- fat and defatted soy rour are’important gd r

deterigration., Apart frem the curation involved, the &S also raw matenals for many processe 000S.
criticalness of the” exposure is largel %overnedb the E urIr rrum moisture content of wheat flour h as been
product moisture content that wolld be in equilidrium  stydjed tI8/nman i/vbfeer316 However, no published

with the prevailing environment. In certain operations, — Infoimation is available on equilibrium morstuecontent
it may be desirable to moisten the product under profiles of the other flours.
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This paper gescribes equilibrium moisture content of
the _above flours under different temperatyre ar.d
humidity conditions. Agpllcablllty of some isotherm
equations available for |0|org|cal materials has been
examined. An attempt has alSo heen made to gevelop
a more compact representation of the equilibrium
moisture content data,

Materials and Methods

The food products used in this investigation were:
defatted soy flour, full-fat uncooked soyflour, semolina
farina or Suji), Bengal gram flour and wheat flour,
oay flours and semolina were of standard commerical
grdde purchased from the local market. Wheat flour
and Bengal gram flour were, Prepared
variety RR-Z1" and commercially dehulled Bengal
gram, res ectwﬂg._ Individyal samBIes each WEIgQIn?
5 g, were sealed in P]olyet ylene bags and storéd a
room temperature.. Physical propertiés and the gross
composition are given In Table 1 _

The txperimentS were. conducted at aEproxmater
e(?uallys aced seven relative humiaity levels In the range
of 30°to_90% and at temperatures “of 20, 30, 40 and
50°C, Static desiccator method and ap_ﬁ)_roprlate salt
solutions were used to measure the equilibrium mois-
ture content. . Triplicate samples each WEIghIn% 24
were equilibriated” with the " different atmospheres:
Approximately, 75 to 100 hr were required to establish
the maisture equilibyium.  Hot air oven with a re%ulatlon
0f+0.5°C was used as a temperature control chamber.
Initial moisture content of the samples was measured

from wheat

Table 1. physical properties and chemical composition of
THE FLOUR MATERIALS

. Defatted Full-fat Sujj BV?%J
T g W G
D™ 5 uy 85 me 1w
WY g o om0
LN 5 o w16 1
Poisiy %) &6 @7 @0 &5 T2
sE g 0w om
Protein %9 50 400 132 104 22
LG9 0% DM 20 080 440
Catohyorz%) T5  B5 682 18 58
MO 0 60 LD 2D 280
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using standard hot air oven method. To ensure moisture
absorption In each case, the samples were first dried
to less than 3% moisture. Tnis drying was done
af room temperature usmq activated silica ([Je_l. It took
about 25 to 36 hr for This drg/ln . Details of the
experimental procedure, the salt Solutions used and the
equipments have been described by Vijay Pratap.”

Results and Discussion

Equilibrium moisture content values for the different
flours are given in Tables 2and 3. Caking was observed

Table 2. equilibrium moisture content of flours at different
RELATIVE HUMIDITIES AND TEMPERATURES

Equilibrium moisture content (%6 d.b.)

Temp. RH - -
?o%ﬂ%d sFo%(gatr gr%nﬁgjur (faFfﬁa)
8.
9,

%

==
—h

30 60 0 08 1B
390 & — — 13
439 — 92 1209 —

M2 B np U o
06 uUD B LY U8
084 1Al by N6 N
02 20 243 A% 20
7 VB DF N6l BT
24 60 6.2 61 1B
435 9.04 80  UB UK
oLy 10 966 1266 1603
62 B DX UR  BL
64  BL UU TR 1%
82 00 BL AL AA
09 B0 XA B0 T4
318 6.9 5% 4 1208
410 148 1 922 1308
484 88 B 03 1376
65  1UP 1090 - Uy 1691
s BB D25 168 1788
Nl — 6 1938 Al
8l7 1% — — —

Q1 4B A0 X8 DR
312 2.9 529 I 100
32 641 6.15 (% 19
45 139 6.8/ 961 23
62  U& 9% LI bLA
686 123 02 1373 16.30
184 — LY TR BU
Nl 1Y — — —

83 28 208 2% A8
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Table 3. equilibrium moisture content of wheat flour at

DIFFERENT RELATIVE HUMIDITIES AND TEMPERATURES
Equilibrium moisture
Ten. H
o} il kil
V| B0 1226
439 1412
.00 168
6535 BB
JRYA) 2146
50 AR
%0.70 5
k| 05 1053
1380 1259
513 1560
6320 173
1440 195%
8340 209
890 2368
40 3180 87
239 02
49,65 1P
615 13%
7159 1600
8L10 8%
89.10 2160
G| 3120 6.10
320 81l
6% 103)
59.80 1279
68.60 1463
80.2 7.3
830 08

in all materials at 80 to 90% R.H. At 20 and 30°C
and at 90% R.H., mold growth was observed on all
samples except semolrna nurlrbrrum moisture content
values obtarned wrt wheat our are very close to those
reporte Bail e%l Fairb r%ther 2 An erson Anker
et'al4, Morey et a shuk and Winkler.

As could be seen from Tables 2and 3 defatted soyflour
adsorbed more moisture than_full-fat soy flour at the
same tem erature and R. H The full-fat flour contains

0% oll. r{t e non-oil portion of the flour absorbs
morsture he moisture content of full-fat flour Is
converted to morsture content of hhe non-oil portion
then the resu lting values are_higher than those lor
defatted soy flour” Before defattéd flour is produced
the solvent extracted flakes are toasted for removal of
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residual solvent. The resulting heat treatment must
be causrnﬁ some (enaturatin of the proterns thus
|lowering their sorptive ca acot It 15 becayse of this
that_on, oil free basis the defatted flour has lower
equilibrium moisture content than the full-fat flour

A comparison of the equilibrium moisture content
dat% of the different flours revTaIs that semolina ha? the
highest sorptive capacity followed by wheat flour,
Béngal gram flour and” soy flours in that order ~The
starch content of the flours'also follows the same order.
There ore, |t a pears that the starch component of
the lour fp a dominent role In determining |ts

capacity for” water vapour sorption Bushuk “a

Inkler6also foung that the sorptive capacity of starch

IS hrgher compared to other flour fractions.

ISotherm equations:  Isotherm equations of Hancms
and Jurag Smith9, Hendersontland Chung andPtostil
were examined for applicability to the present data.
Each equation was tested for “goodness of fit. For
data an I_}/srs the equations were Used in their linearized
form.Henderson’s equation gave the best fit over the
entire range 0f R.H, and temRerature for all the produycts.
The equation could satisfy the experimental data wrthrn
an error of +0-03, +0-026, +0.06, +0.04, and +
percent for the defatted S0y rour wheat flour, full-fat
sohy lour, semolina and Ben%a gram flour respectively

The values of contants of the Henderson’s equation
were also evaluated and are given in Table 4,

Development of @ new reIatronshr Because of the
temgerature dependence ofthe constants of Henderson’s
equation their values should, be available for varigus
temperatures, if the equation is to be used fornredrctron
pur oses ExtraPoIatron be}/ond the temperature range
ovey which tne values of cons ant are known is gartrcular
Iy difficult. All these make use of the Henderson’s

%uatron which 15 rather cumbersome.  Collection

of equilibrium moisture content cata over an extensive
tem erature [ange 1s @ laborious process. In man
practical ag(nlrca lons, situations arise where equilibriu
morsture ntent values at various temperatures need
to be estimated from rather meager data. Therefore,
development  of reIatronshrP exrgressrng equilibriym
mojsfure content as a function of a single composite
variable, which in turn is some simplé function of
relative humidity and temperature is of considerable
practical value.

The startrnP r])Ztrrnt for the_ present development is
the Othmer plotL2 of the equiliprium moistur content
data. The plot relates the artial pressure p qf water
var)ourrssu rounding atmosphere w |ch|srnequr ibrjum

h the product at"moisture content M. For a given
equilibrium moisture content, Othmer’s equation is

Inp=1\inpjt Constant (1)
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The quanti%{A-I,) bein(rq a function of mojsture content

Table 4. values OF CONSTANTS C AND n OF THE HENDERSON'S  alone, the following refationship is implicit in eq. (4)
A M = F(X) o )

Meterial Terp°C cxio-s n Where, )

Defatted 20 6.8097 1.4074 ~ In(Pif8
soyflour 30 9.6651 1.3225 EqF_ @ implleg rhag it M is plotted against the comPosite
40 126389 12706 variable X, a single curve would” result for all the
50 140303 1.2621 cogbm%tlonslof .Hd ar{d temtperlature. o fir
n physical grounds, \ must always remain finite
Full-fat unoookedd 20 07818 L5 e 45 Moisufe.content [ends 10 ser0.  Therefore
soyflour 30 14038 L2210 1n e, _‘2),_8 must become Infinitely large as zero relative
40 14.4824 1.2630 hum|d|¥|saproached. This implieS that 8 must be
50 15,6880 12612 ?h fun(it on fo8 mms%ure dcorlmtentt In tlh% prestentf cas?l
e value of 8 was foung almost equal to unity for a
Bengal gram flour 20 31313 roor the materials, " Thus, it |s_obv(|]ous that hoisure
30 46232 942 dependence of 8 Is of sulqnlflcanc_e only_at very low
40 7.3640 L4164 moisture content. Generalyspeaklnq, aR.H. of 30%
50 6.7873 L4814 15 low enough value for most, practical applications,
suit (Farie) 2 02797 2 4148 Igﬁlrdefotr)ee fng zil(le!:tgéjrposes moisture dependence of 8
. o rs The equiIib%llum moisture content data have been
50 05571 22843 plotted in terms of the ratio In DY where the
Wheat flour 2 03437 23791 relative h_umidir%/ in decimal and p, "the vapour
20 0.4488 23387 Pressure In atmosphere. The resulting curves are
10 1 0051 1935 Shownin Fig. 1to 5 From these figures, it is evident

50 48719 L6104 o

Where, \ s the ratio of the latent heat of vaporization
of the moisture adsorbed on the product to the latent
eat of free Wat?r at that t mp(gature. . Both \ and
the constant are functions of product moisture content.

Usmq the approach ot Strohman et al.li it could be
shown that eq (1) leads to the relationship

In (rh%:_ (V- 1) In (Pilg) FZ)
Wper_e, is a_material parameter and rh stands for
relative humidity.

The equiliprium moisture contgnt data Rf all the
flours at various temperatures and relative humidities
agreed with Qthmer’s e(iuanon. For each value of M

lue of M,
the value of \ could always be determined through
eq. Xl Knowing the vz%es ofo{ {or gi(%ferent
carresponding to various values of rh and R e
unknown parameter 8 could be easily found through

the expression - /—I—)
8=prh) ""1

From eq. I(nzrh
A-1= In(p38) (4)

03 MATERIAL: FULL - FAT SOYFLOUR (UNCOOKED)
=—0— 20°C
—A— X0°C

0. —o— «0°C
8~ 950°C

0.20

0.161

032

MOISTURE CONTENT, g/g(d.b)

008

Q04

L L L I | ) 1
0 01 02 03 04 05 (Y 07

Ln(rh)tn(ps)
of temperature and relative humidity on
n%l?gure content y

Fig. 1
equilibrium ¢
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MATERIAL: BESAN
20°C
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Fig. 2. Effect of temperature and relative humidity on
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0.6
012k
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Fig. 4. Effect of temperature and relative humidity on
equilibrium moisture content
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0201
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012f
008
004
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. Ln (rh)/Ln(ps? o
Fig. 5. Effect of temperature and relative humidity on
EQUITIONUM Mmoisture content
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that eci/I ). applies to all the neroduets of the study,
using. M vs"X curves, maximym. prediction_error was
found t0 be less than the Rredlcnon error given by the
Henderson’s equation. Thus, g (5()) IS d better way
to represent equilibrium_ moisture content data than
usual " isotherm- plots.  Further, it peimits evaluation
of M values at various, R H. and. temperatures even
from a limited set of equilibrium moisture content ata
As evident from FI% 1to 5, the relatjonsnip of e,
must be quite smooth_and it should be possmle
establish _ its mathematical representation. ~ Constants
Involved in such a representation would be pure constants
Independent of both relative humidity an temperature
Latent heatofvapounzatlon Froni eq. (4), it follows
that. M vs X plots, apart from being répresentation of
equilibrium moisturecontent, temperature and R.H.

Table 5. values OF A for different FLOURS

Moisture
Hours nt X
)

Defatted 6 14818
W 8 13219

10 1.2401
1 11850
14 11420
16 11150
2 10769
Full-fat uncooked soy 6 14319
8 12751

10 11901
V) 1.1700
14 1.1350
16 1,0900
2 10600
By ram 8 14198
g 10 13000
V) 12250
14 12250
16 1.1700
20 10750
22 1.0600

Fanra (suji) 12 14251
14 12870
16 11901
18 1.1280
2 10049
22 1.0720
24 1.0550
Wheat 10 13800
V) 1.2900
14 12170
16 1.1550
18 1.1050
2 10700
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reIat|onsh|p can also be used for direct estimation of X:
Once X 15 kngwn the latent heat of vaporization of
adsorbed moisture could be easily  determined.
Calculated, values of X are given In “Table 5  As
expected X tends to one as “flour moisture content
InCreases. At a moisture content of about 20%, the
latent heat of vaﬁonzanon of the adsorbed moisture
almost becomes the same as that of free water. The
quantity (X— 1) represents the ratio of excess. heat
over and above the latent heat of free water at @ moisture
content and temE)erature to the latent heat of free water
at that temperature.  Therefore, it can be taken to
indicate the strength of molecular interactions which
bind adsorbed moisture. - These Interactions in all the
five products of the study are almost the same.  This
also Indicates that the nature of active sites on which
watelrI molecules are adsorbed, are essentially the same
In all cases.
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RESEARCH NOTES

PREPARATION AND KEEPING QUALITY OF
PICKLED QUAIL MEAT

Dressed quail carcasses were pickled in four different
pickling solutions and stored in glass jars at room (26°C)
and refrigeration (51 1°C) temperatures for two months
to study their keeping quality. Changes in some chemical,
microbiological and sensory parameters during storage of
the pickle were also studied. It was concluded that dressed
quails could be pickled in solution containing 50 % vinegar
in water, either 8 or 10% common salt and 2% each of spice
mixture, garlic and ginger. It can be stored for 2 months.

Pickling of food has been known for centuries as a
means OT preservation. However Information  on
pickling . of meat s very limited1? ~Besides ifs
preservative effect, pickling 1s also considered to be a
means of Imparting desirable characteristics such as
flavour and taste t0 the food. Because of its smaller
body size, %uarl can be pickled as whole carcass The
resTnt note deals with the pre aration ofte i k ed
vall meat and the effect of different levels of PIC rng
Ingredients on the keeping quality and sensory attribute
of the product. durrnd storage.

Jaoanese quails (Coturnix coturnix gaponrcag aged 4
months of either sex and werrlrh bout 1699 Were
slaughtered dressed and the whole carcasses were cooked
at 1 4Ib/|n2Pressure for 10min. Based on preliminary
experrments our pickle solutions were made contarnrng
50 and /5% nthetrc vinegar and common salt at 8an
10% Ievels eg ed and mrnce [gar IC, grn%er and spices
mixture3 each at the rate of 2% wei€ aglded to eac
solution. The solut'ons were boiled for 10 min.,
cooled to room temperature, filtered through muslin

h decling in pH of pickled meat; the decline bern?

cooked. qual scappe and stored at mean room (26
and refrigeraion (51 1°C) temperatures The' rat
of meat to pickle solutron Was 1:1

PH changes in éncke solution and grckled Mmeat were
deermrned ma cman pH meter at 0 10
and 12 hr. followed arIy ugto 7 days and a er
wards at 14, 21, 28, 45 and"60 days of storage both at
room and refr|%eratron temperatures. I case of meat,
10 g samples plended. with 100 ml water were. used,
Mojsture, " crude 8rotern ether extract, total ash and
sodium chloride contents of the raw, cooked and_picklea
quarI meats were estrmated afler 0.1 3 5and 7 weeks
of storage accorg mrgn t0 AOAC methods.4 Total
plate count 00 rfor anagrobic and_fungal counts
were defermineddatter 0, 8, 15 30 ang 60 days_of rocm
and refrigerated storage. The pickled qUails were
subjected To sensory evaluation by a.8-member taste
Eanel for colour, flavour, tenderness, juiciness, saltiness,
ourness and overall acceptabilit usrn% [- gornt hedonjc
scale after7 15, 30, 45 and 60 days of Storage.  Sample
scorrng or ‘more on hedonic”scale was™ considered

acce

d)r the sake of brevity, only representative data are
presented in_ Tables pertining to different garameters
PH changes rn pickle' solution, leg and breast muscles
are resente In Table 1 |rreﬁaectrve of | eves of
vrne ar, and salf and storage congitions, the pH of all

Proke solutions. increased rapidly during first 6 hr
of storage, but the increase was rapid durrng first 2 hr
than *n ‘subsequent, 4 hr of stora%e with corfesponding
moré
rapid in Ieg than in breast muscle, The equifigriym
pH was obServed on the 4th day of pickling in all the

cIoth and £oured in presterrlrsed g{lass gars contarnki

Table |I. ph value of pickle solut.on, leg and breast muscle of pickled quail meat stored at room temperature (26°C)

Pickle with vinegar 50%, salt s %

Storage

periog Pickle soin. Leg

s i "

6 Nr . :

12 hr 4.30 4.40
1 day 4.3 4.3
3 days 4.35 4.35
5, 435 4.30
28, 440 440
60 4.30 4.3

Pickle with vinegar 75%, salt & %

Breast Pickle soin. Leg Breast
6.15 2.70 6.10 6.15
455 4,00 4.15 435
450 4,05 415 435
445 4.10 410 4.25
440 410 410 4.20
440 4.10 410 4.15
435 410 405 4.15
440 4.15 4.10 410
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Table 2. mean microbial profile of pickled quail meat stored at room (26 C) and refrigeration temperatures 5d 1° C)

il e Stor Total Iat nt  Anaerobic pount OO|I 8F nt g

@ a$ %C °rg Ve e Wlioc 2 ke 26°g 1
Fresh Intil ~ 675x106 — 32104 —  24x104 —  1%X102 —
Pickled Initial 8x 10 38x10* NIl Nil Nil Nil Nil il
-00- 8 168X10*  55X10*

-do- 5 26xI02 Nil

Microbes were nil at 30 days and after in pickled samples.

treatments and. the final tPH value ranged from 4.10
to 4.35 depending upon the initial acid Strength of the
plckllng solut|0ns

Raw “quail meat had 72,93 per cent moisture which
came down to 5859 per cent on, cooking. PIC|(|In8 of
cooked meat increased the moisture content by 0.36
to 0.85% on 7th day. of storage and showed . ng
apEreuabIe changes during remaining storage period.

rude protein content in pickled meat ranged from
25310 26.3 per cent d unn? storage.  Crude protein
In pickle solut|ons mcreased rom 0.52 to, 1.02 per cent
during storage presumabl iy due to d|ffu5|0n o soluble
components “from meat fo pickle solutjon. Per cent
ether extract In different samples varied from 5,05 10
4.73 during storage.

Total ash and “salt contents in_different samples
after 7th day of storage averaged 4.66 and 4.17 per cent
repectlvely Picklea quails stored at room temperature
had s||ght|¥ higher total ash and salt contents than
similarly treated  quails, stored, at refn(tqeratlon
temperdture due to the rapig diffusion of salt at higher
temperatureb. The values did not change much dufing 1
sube uent storage,

Te m|cr0blolog|cal 1proflle of pickled quails is

resenteoun anle™2 ewasdastn: re%ncnon in

a viable count on pic I|n Mean viable count
In pickled quall meat remalne fairly low Trrespective
of stora?e conditions and storage periods which might
be due to Iow H of the ﬁ)roduct and |nh|b|tor ect

temperature.  As the age of the froduct advanced,
the score gradyally declined from 6.1 to 5.6 under both
storage copditions,

It may be concluded from this study, that dressed
quails could be plckled as whole carcasses in g plckllnﬁ
solution consntmg 5 AJVlnegar 9 V[V g |nwater either wit
8 or 10 percent common salf (wiv) and 2% (wiv) each of
spices mixture, garlic and ginger. Th rodict could
be consumed from 4th dar pickling.and could remain
organoleptically acceptable upto a period of two months
when stored éither "at room temperature (26°C) or
refrigeration temperature (5 d: 1°C).
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USE OF RICE GERM IN THE COMMON FOOD PREPARATIONS

USE OF RICE GERM IN THE COMMON FOOD
PREPARATIONS

Rice germ, after converting into stable milk was
incorporated into coffee and tea. Rice germ (whole or
defatted) aS also flour was used in sweet preparations like
sweet pongal, sweet ball, sweet cake and dosa. The milk
could be used intea butin coffee rice flavour was perceptible.
Al the above sweet proparations made from germ were of
acceptable quality. Rice germ could be added upto 20%

of rice flour in dosa preparation.
The rice germ in rice_grajn is a rich 3 urce of oil
protein and vitaminsL The rice germ could be separated

without powdering from the_brwn rice in a specially
de5|%ned equipmentL  Considering, the high nutritive
valug of the rice germ, use of ?erm in food preparations
wes tested.  Différent types of commonly known food
dishes were prepared usm(‘; whole rice germ and also
after owderm% and defatting it; thesé preparations
were also assessed for flavour and faste, _
Germ was prepared from clean ‘IR 20" brown rice
using the PPRC ‘degermerl The %erm was placed In
an airtight bottle and stored at 10°C in the refrigerator
to arrest enzymic and microbial changes. Tt was
defatted in [aboratory Soxhlet extractor, aftér macerating
In a Porcelam mortar to facilitate fat extraction.  The
defatted germ was powdered, in @ mechanical grinder
after d(r:ymg and desolventising in the hot air Oven at
75-80°C for 1 hr. Milk was Fr])repared by washing
50 g of rice germ in water and then' blendirig it in thé
mixer with 200 ml of water for 15 min.  Analysis of
germ milk for specific grawty, pH, fat, protemn etc,
Were carried out by standard methods2™ The germ
milk was tested for use In coffee and tea. Sweet
Pongal was prepared by adding raw_geim in_boiling
{agger;é_ or sugar solution and stirring continuously
0 a thick consistency. For_the Preparanon of sweet
ball, raw germ was roasted with a little ghee over a pran
and added to_boiling sugar cr Hagger syrup.  The
mixture was stirred contindously, taken out of the pan,
cooled for sometime and made into small halls.
Cardamom was added to the balls. For maklng cakes,
powaered rawf or defatted geim. was added to sugar
or m]_agger syrup and after stlrrmg it till 1t attainied
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Table 1. common foodﬁﬁﬁaﬁtBiﬂ]rszrom rice germ and

Preparation Ingredients Judges’ remarks
Gemmilk  Raw germ and weter ggﬁg ablc%fgatreu%
. oticeable rice flavour
ol ec%gtionr?lugnd %?HS? ﬁf{ﬁ%@u@g@ﬁ
Tea CC%(Iegm mi is<ugt§ra deco- %ﬁt:ﬁg@lre %ﬁg
of rice flavour
Seet pongal Jjgaéverge%s ! or gc%lefc?o ?e Fﬁg\t/guram
bl R B B
Sieet cake Raw%erm or geoiled  Delicioys faste and
L%%H&ggﬂry d(:()(-‘llld IE Tiavour
carn
Dosa

De0|l(1 %ﬂ% ﬁlg\;or{}ﬁl taste and

gﬁ,

rich fat content, From 50 g of rice geim, 250 ml of
milk was obtained. The composition of the germ
milk (Table 2) indicates that in its quality, it Js equivalent
to cow’smilk.  The quality can be further improved bﬁ
Increasing the germ_contént of milk. The milk wi

also be rich in thiamine content since germ is one of the
richest sources of thiamine3  The milk, having a good
colour and aPpearance, _gossessed the flavour™ of Tice,
But the rice flavour subsided when this milk was mixed
with buffalo milk at eitner 50 : 50 or 75 : 25 proportion.
Though coffee and fea could be pre{P red from this
milk, "It was tea which suited best and the taste and
flavour were comparable to tea prepared from buffalo
milk. In_coffee, slight rice flavour was perceptible
which affected the Coffee flavour. Addition of tea
extract or flavourings like almond, cardamom, etc. to

the germ milk was readily acceptable. Ihe other
pr aranon? like sweet Pongal, sweet ball and sweet
Cake Were a

Ijudged toheo (I]_o’od and acceptanle taste
and flavour.” These preparations are all” commonly

semi solid state, it was transterred Into g plate and

sloread. In the dosa preparation, tne defatted germ Table 2. compositon of rice germ milk

flour was added to the rice dough during grinding"and  Specific gravity 1004

then mixed with the blacquam doggh as usual. Thg 60

ough was kept overnight and ddsa was prepared Total solics (%) 067

s, Usual. . o Rt (%) 3%

o SRR, B LI e o
\0%)

faw germ ym‘%led a thick andgstable m|ﬁ< due to |t¥ Tiatee oty e Y6lecic a0



162

made in the households using ?roundnut, (Iylngelly or
coconut. - Addition of (%erm also did _not interfere
with the Pre aration of These dishes. Dosa prepared
with defatte germ flour u‘Q to 20% on the weight of
rice was of ac ity. - When used in Excess
of this, severe b
due to the higher amunts of free sugars present In
teﬁerm. The browning of the germ Was hoticed, In
all thie food preparations Tisted in Table 1 except milk.
The uae of raw (f{ defatted gf_rm elg]%r 8 such or as
lour did not make any sqn Icant difference In taste,
lavour and appearance of these food preparations,
However, unless the germ is stabilised, the oil content
and enzyme activity in raw germlis likely to affect the
orePara lons.  Herice, it Is Better to use defatted germ
n the preparations, Sweet cake and dosa could he
hetter prePared with germ in powdered form. It is
envisaged that these preparations can be used in feeding
of pré-school and school children, as these can be
prepared at a low cost.

ne authors are thankful to Late Dr V. Subrahmanyan,
Centre, Tiruvarur " for

elptabl_e qua
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BIOCHEMICAL CHANGES DUE TO WEEVIL
?‘:_CYLAS FORMICARIUS FAB,
FEEDING ON SWEET POTAT

The biochemical changes in sweet potato tuber due to
feeding by the adults and larvae of the weevil, Cylas
formicarius  Fab. (Curculionidae: Coledptera) were
mvestl?ated, Considerable increase in the total 8henols
was noticed in the adult fed (0.68 %) and larval fed (0.70 %}
tubers when compared to the non fed tubers (0.43 %) after
daa/s of feeding while these were much hlgher for the 14-day
fed sample, the values bemrq 1.88%, 243 %and 0.95%in the
E\du_lt + larve) fed, larva fed and non fed tubers respectively.
apid increase in the total Frote_ms could be observed in the
tubers fed for 14 days. The implications of the various
changes consequent to weevil feeding have heen discussed.

Swegt é)otato weevil, Cylas formicarius Fab. is the
most serious pest of sweet potato (Ipomoea batatas Lam.)

o

owning was noticed In dosaprobabaly Th
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which causes extensive damage both jn the field and in
storage.  Studies on the biojogy of the weevil have
shown that after laying eggs in small _pockets]l weevils
plug the entrance 0f Bach pocket with faecal matter
which gets oxidised to a brownish black substance2

aduu weevil and the Ie\rva feed on the fleshﬁ tubera
and on the infested tubers lose their noimal textlre an
appearance. It has heen reported that the feedin
of sweet potato by the larvae of the two weevils C

formicarius and E.” postfasciatus results in the induced

synthesis of furanoterpenes3.  C. formicarius Infested
tibers were found to posses a typical aroma and a
bitter taste. With a view to undérstand the nature of
the aroma producing component and also to understand
the biochemical chianges in the tuber conse(iuent to
weevil feeding, a stuay . of this type was undertaken.

Tubers of & local variety (‘Kanjangad. local’) of sweet
potato which were free from any Weevi| infestation were
selected for the study. Tubers were divided into three
groups: adult weevils alone were allowed to feed on
ne group and larvae alone were allowed to feed on a
second grou[%., Third group served as the non-fed
control to eliminate the error due to biochemical changes
occurring during the normal storage of the tubers.

Tubers were fed for periods of 7, 14 and 21 gays and
samples for analyses were drawn during these intervals.
Dr¥ matter content was determined by"the oven drylng
method.  The phenols wele estimated. by the col
methanol extraction procedure of Swain and Hillis4.
Total proteins were determined by Lowry’s methodb
and total free sugars by the phenol-sufphuric acid
method*l Starch “content was estimated by the
titrimetric ferricyanide method?. Total |IRIdS were
determined by evaporating in weighed dishes, the extracts
obtained Dy digesting, thie tissue with alcohol:  ether
3 at 601Ch for 2hr'followed by chloroform: methanol

1) for Lhr,

Biochemical changes occurring due to weevil feedmg
on Sweet potato are given in Table 1 After 7 day
?f fee |n|g,_the_ dr%/_ matter content of the adu(!t weevil
ed tuber is significantly higher as compared to the
|arva fed and non fed tubers. “This is due to the increased
loss of water through the cavities made In the tuber by
the adult weevils, ~After 21 days of feeding, the dry
matter content of the tubers increases rapidly resultmgi
In the shrinking of the tubers. - Significantly hllgh pheno
values could e obtained in the adult and farval fed
tupers after 7 and 14 days of feeding. Sweet Potato
slices have been reported to synthesise phenols like
chlorggenic acid and caffeic_acid on inoculation with
the fun?us, Ceratocystis fimbriataW. The tygmal
aroma of the tuber develops during the second week qf
feeding. The starch content of thie larval fed tuber is
significantly reduced as compared to the non fed tubers
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Table 1. biochemical changes due to weevil feeding on sweet potato

Constituents Adulz'day fﬁgmsarrple %ntrol é(ri\lljitAr “ [egmsanple &éntrol ﬁailj\lljitl-day Egnsfdample &{ntrol
Dry metter (%) A8 + B+ 268+ F5: N3+ Bl bl6: 46+ N4+

0.7 016 026 018 054 0% 020 023 02

Total phenals (%) 08: 0/0: 043+ 18:  243:  0%: 049: 0.2+ 038+
001 00 Q0 001  006* 002 00 00 001

Total proteins (%) 0. 114+ 18 643:  49: 14 15 18t L7L«
00vs 002 00 024 032 009 000 00 002

Starch (%) 863 + 1. 6006:  760: 529+  589: %4 2: 49:
2% 03 03 09 066 067 7= 03 027

Total sugars (% 0%: 106+  100: Y/ Vi ¥ 08: 080: 19
s 04 o.0ans  0.0ens 003 00A5 010w 015 006™ 005 009
Total lipids (%) 05: 103: 82+ 128: 153: 89+ 40+ 166+ 9l
066+ 0447 040 028% 073" 06l 005 018=* 0L
*Sgnificant at p<0.01: “significant gt p< 0.05; NS—not Sionificant :
ry rmtte?lls %xpressed & ?I%Sr}] W angt aﬁ others are on dry vvtst%sts. Values are mean of observations * SE

after the first week of feeding. Hcwever, in the 7 days’  References

and 14 days’ adult weevil fed and (adylt + larva) fed : .
samples, arch degradation seems to(be inhibited. )The L Fl%gm%eﬁpbtgp(}%galﬂlebmlogy and Se?f_% history of
phenadc compounids formed in the tubers during these e oSt Bulh g earious (el Louitane

days may be inhibitory to the starch degrading enzymes ) Stﬁﬂwa'}i %ﬁw% ggﬁtr%ﬁ o0tto weleviIEs i
, , Hawaii agrlc. Exp.

of the tuber, However, as the larva, tonsumes more
sach b e gL e, Dl Thogin B 0L el
fenc obseizvedf ifn tg_e phenolsband pfq%elinsdduritng %ﬂg 3 Ug}ag)\getsgg%?Q&%ﬁ%&ﬁ%ﬂ%&%ﬁg%
ird week of feeding may be possibly due to’ the | | /
e O i
signifigantly AL 10 The combined effet of feeling as S"‘fﬂj};ﬂ;raoanﬁﬂﬁlj;”'i’ eEdu;;}e prenolic O?Q%F%%%ﬁoﬁg
e e 01 LRI G TAOUALC ey, OINIReMS ) s 4 ore L
the development ofaroma of the tuber, there ispossibility L‘EW (%H..Rosebrog%QbN. L P AL reageRanntdaJ
that some?)qenollccompound which |se|thers§)/nthe5|se¥ io[l’ réo%!nl&efs%r , f&a,mh %ﬁhApheno }

by the host tissue or whichmay be an excretory product/a :
bercmone ke product 0hg el i ¥e%ponsible 6 Aminof, D, Wencell, W B, Shefer, R.and Mowry R W

R W,
for ttt1e o of th,eI tubers which are attacked by the %hén(cﬂif&ht%ﬁ (e Acatbric e New Yok, ot
sweet potato weevil,

The authors wish to express their sincere gratitude 7 Gilert. New Colorimetric met S is i
to Dr. N. Hrishi, Director, Central Tuber Crops Research od | @R&&‘ﬁ%f ?n%és’v.
Ntk UL g
Snri.g E. K. Chandran Kunju is also acknowledged. a N%%ﬁ%lg\;@e ioKéicﬁ'_]g’ e}gﬁor%ul s%eét %g
Pentral T*m\yar%rom Fiesgarch G. Padmaja E%%.S?lﬁ 139 Ceratocystis fimbriata, Plant Physiol,
el kit ]@ e P Raiamma. g i, |, an Miyano, M. Derivativesofcate ]
p%atgko attacted gyb?éck fo?,eN atur(\a/ea_ong.q 5.69% %s%t
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EFFECT OF N, P AND K ON THE
PHYSICO-CHEMICAE CHARACTERISTICS
OF SAPOTA (ACHRAS SAPOTA LINN.)

The N, Pand K showed significant interaction for incress
fruit weight. - Potash application showed favourable e
on peel and seed wieight, andl reducing and total sugars.

In commercial fruit production, judicious fertilization
not only affects the vigour and cropping but also the
qual_ltY of fruits. The" research efforts on the sapota
nutrition have been scanty and_ recommendation based
on the experimental evidence is not available. There
Is hardly an_){_ reference on the effect of N, P and K on
the composition of sapota fruits, Hence, a systematic
studﬁ was made to assess the effect of these nutrients
on the physico-chemical characteristics of, sapota fruits.

Studies"were made on ‘Kall Patti” variety of sapota

rown at the Horiculture Department, Marathwada

grlcultural University, Parbhani. The investigations
Were made on the uniformly ?rown selected trees plantea
in July, 1972 at a Spacing “of 12m X 12m, on medium
black vertisol, The soil Containgd 45 per cent clay and
0.04, 0.03 and 0.4 per cent N, P and K respectively.

The experiment was laid out in 33partially confourided
desll\?n comé)rlsm of 27 treatments, with 3 levels each
of N, P-and K. "The treatments were replicated twice,
each replication having 2/ trees. Durin Ju% 1978, the
trees were treated with 3 levels each of N (0,200 and 400
%/tree), P20 50,100, and, 200 g/treeg and K20 (0,100, and

00 g/tree) foLthe f“sttlme. Inthe frglt trees fertilizers
are applied ta mgft elr age into consideration.  Tnese
N, P-and K levels weie increased prolqortl_onately with
%%e and vigour 1.e. doubled when applied in July’ 1979,

e nutrients were applied in single dose. Nitrogen
was applied through urea (45 per cent N), phosphorus
throu smqle super phosphate 116 per cent P
and potash through muriate or P_otas (60 per cenR.
Harvesting was done each g/ear du mg FeQruary-March.
_TheNPhgso-chemmal studies of seﬁoot fryits were made
in March 1980. Sugars were estimated by the method
of Lane d%ynon. Tne mean data on te wmgr
pu1lp, Pee and seed of fruit are presented 1 Table 1
_Table 1 shows that the_ average weight of fruit was
S|gn|f|cant1|y Increased by mcr_easmg thé levels of N, P
and K. Tne N2 produced 3|gn|ﬂ antly heavier fruits
tove{ N0 ttreatrgentdwh_lle _]L\_h V\{I o to N2, The |
reatment prodyced signi neavier fruit over
Tteler_e_was pn_o slignlfica t d(l;?Pe ent %etween POand P2
Significant linear” response was evident with the increas-
ing level of K. The Interaction effect of NF was not
significant, but those of PK and NK were significant,
he Interaction. of PK revealed that any™ selected
level of P along with higher level of K gave significantly

t of

Table 1 effect of levels of n, p_and k on_the average

VWEIGHT Or FRUIT. PULP, PEEL AND SED
Fruit wt PuI{) Wt Peelwt  Seedwt

Treatment © 0 © ©
NO BH BB NF 30
N, 8O M3 RE 3
n2 B7 B9 AW 2T
Ry 06 0K RU 26
P N2 608 3% 300
P 500 6664 X4 331
KO 67 BB BN 35
K 57 BY R 2%
K2 %3 618 % 3

N P* K* NPK. NPK* NP K*

SE(0-84  SE£298  SEi0®  SE;0.174

CD. 2416 NS, CD. 276  CD. 043

NPPKENK*, NPPKNK.  NP*PKNK*.,  NPPKNK.

SE+148  SE;517  SE#16%  SE;0.30

CD. 4189 NS CD. 47 NS
NPK* NPK NPK* NPK

SEMAT3  SE+8%5 SE;2828  SE(0520

CD.7% NS CD. 82% NS

T A o

heavier fruit. - Under POlevels, heavier frujt was obtained
for every increment of the K level. - Both higher
of K. in combination with Fy produced significantly
superior result over KO, Under P2 level, the highest

over the remainin

higher levels

05 level of K showed significantly superior performance
levels

On perusal of thg data of NK jnteraction, it may he
seen that both the hllgher levels of N showed mgmﬂc_nﬁl?/

superior results in

espect of Increase in

fruit welg

Both the higher levels of K alone and in the presence

t

Y SUPEror res

nse, while the

| showed "significa
thest ngel oP N couq(! only show sig |?i(;antly superior
reSponse for fruit and pulp’ weight only in

the highest level of K. ~The second order in
s similaf to N2 The Pd NPK

Wwag_significant,

fesence of

eraction of
A significant. NPK interaction ohserved in average

Welgiht of fruit indicated the need.for inclusion of P and

K along with the N In the nutrition of sapota trees.
Data’on pulp, indicated, that the weight of pulp of

sapota fruit was not S|8n|f|can_tI}/ influenced by various

levels of N. P.and K an

their in

eractions. T ewelqgt

of peel was significantly more under higher levels of



EFFECT OF N, P AND K ON THE PHYSICO-CHEMICAL CHARACTERISTICS OF SAPOTA (ACHRAS SAPOTA LINN)

Table 2. FHECT (F MEUA.%A\D
"reatment STotaJ Rgducing
) i3
N 20 9.09
Nj 1y 961
n2 1% 881
Po na 830
Pi 1216 836
P2 1A 993
KO 103 890
Ki VAV, 867
k2 1209 1001
N* P* K, N* P* K*
SE+0.034 SE£0.081
CD. 0100 CD. 037
NP* PKENK*  NP* PK* NK*
SE0.059 SE10.141
CD. 0173 CD. 0134
NPK* NPK*
SE10.102 SE+0.244
CD. 0300 CD. 0718

*Significant at 5% level

Highest peel Welght was observed under, NiK| treatment,
The per cent see Weyht was not significantly inflyenced
by various N and P levels. . However, application of
potash ohserved to have significant effect and K level
roduced the fruit with S|gn|f|cantlr¥ |owest seed weight.
one ol the interactions Were significant. :
The mean data on the total sugars_and reducing
su?ar_s of sapota fruit are presented”in Table 2
t.is gvident from the data gTabIe 2) that N, P and
K significantly influenced the total sugars in the fruit
There was_ significant reduction in the total Sugars
content W\th mcheasm levels. PA %ve the f||u|t with
significantly Highest total sugars. Highest total sugars
were observed "at K level and this was significantly
suPenor 0 Ko- ~ _ _
n the absence of nitrogen, Pi produced hjghest total
sugars and this treatment combination was followed b
NjP2 and NiPj, respectively. In the case of P

165

interaction, PiK2 ?ave the higher total sugars.
Slgmﬁcantly lowest Total sugars viere observed in the
absence of P and K.

. The NK interaction revealed that NiK2 was the best
in_inducing significantly highest total sugars.

Tahle 2 indicates that'the N2 treatment tecreased the
reducing sugars significantly over N2 and Ni treatment,
Ni gave highest Teducing’ sugars. The P2 treatment
produced significantly_highest” percentage of reducmg
sugars over PO and Pa. Further, K27also producef
S|gn|f|cantly highest reducing sugars over K0 and Ki,
which were similar among themgelves,

. Under the N2 level, the’reducing sugars S|Zgn|f|cantly
increased with Increase in the P level. " NiPZprodyced

thefriit of significantly highest reducing sugars, follow-
NGP and NP )3

ed . : :

The PK interaction revealed that the highest level
of K with either P levels produced fruit having. higher
reducing sugars. N2P2gave fruif with signiricantly,
hlgher “reducing  sugars.  Significant second  ordler
inferaction (NPK) was Eresent.

_Although research work on sagota has been meagre,
different Worker? studied the effect of N, P and K™ on
the physico-chemical composition of mango. ~Singh3
reported that N and P either alone or in combination
were found to ha /e significant effect on the W_elght and
chemical constituents 0f Lanqra mango. Jagirdar and
Sheikh1 found that NK treatment increased” the pulp
percenta?_e, InAlphanso mango which  support” the
Present indings. The present mvestl?a_tl_on indicated
he need of N, P and K in the sapota nufrition (800 g N,

) g P22 and 200 g K20/tree/yea9 for superior size
fruit"with higher pulp and total”and reducing sugars.

arfent of Horculture, . S M purrani
e, A
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COTTON SEED OIL AND GROUNDNUT OIL il gn 50% cotton seed oil+ 50% groundnut oil
MIXTURES AS COOKING MEDIA 1) 75% cotton seed oil + 25% groundnut oil, and
v)_100% cott?n seed oil,
Bhajji and murukku fried in pure cotton seed oil were For these trials, common rourmrxture and |n%red|ents
acceptable in colour, flavour and crispness and tasted better wereused Thetime offrying was equal for all ertems
than those prepared in groundnut oil. vadai fried ina  TeN, persops %6 males and 4 females) from among th
mixture of 75% groundnut oil and 25% cotton seed oil wes St evaluated these preparations. In  the frrst
the most acceptable. 1t is concluded that groundnut oil experiment, the opinion on (1) nat good, (2) normal,
can be mixed with refined cotton seed oil for frying purposes ~~ and (3 g) good under characters such as odour, flavour,
to give satisfactory results. crrsp £33, taste after taste and ranking of the items in
ecreasrn% order of preference were Obtained. Base
For burldrn% a national food securrtg system, on the results oftefrrste eriment, a second experr
SwaminathanLhas emphasised the necessi fburldrn ment was conducted with (i) 100% cotton see il
up food reserves and therreﬁrcrent utrlrsatron otto g) 15%G + 25%C, (Hi) C 50%G, () 100%
seed orIgC) 1S extensrveyuse n Egggt udan and other  G. Murukku and Seval were prepared Wit srmrlar
countries. " But rnslorte of large production, its use as }{pe of flour and. other ingredients used were
an edible ol is still limited | |n our c?untrcythoug upto dlSo same. Observations were nade on the foIIowrn%
50% of the total requirement of oil I1s contribited by L colour of the samples (a) slightly. brown
cotton seed oil for the manufacture of Vanaspati. A moderately brown, (c) brown, % P brow,
view of the present shortage of groundnut (G) and other 2, “adherence of oil fo the samples,” () too much,
edible oils, an attempt was made to find out how far (b) moderate, (c) least, r(d dry; 3. Tlavour, (a)
mixtures of cotton seed oil and ?roundnutorl In different excellent (b) ood, (c) satisfactory, (if) fair, () poor;
ro ortrons could be satisfactorily used lor cooking 4. first bite, "5 chewability, d(a)ve 'tender, (“modera-
tely tender cnerther ten el nor fough, d%slrghtl

drbIe refined cotton seed cil (C) ana non-refined  tough t)l) t u79 avour Fa) agreeable
roundnut oil (G) were mixed In the foIIowrn% drsagreea after taste, (a) oi (t% neither olly
?roportrons and Used for preparing tried savoury snack nor ary, 8. rank rankrng was done in
|

ke Bhaj )r Vadai and Murukku: gg groundnut ol ecreasrng %rder o acce tabrIr
100%, Jf) 75% groundnut orI+2 %" cotton seed  Physico-chemical anaIysrs of 0ils was carried out

Table 1 EVALUATION SOORE FOR DIFFERENT PREPARATIONS FRIED IN MIXTURE OF OILS
Character Preparation 100%G Z %8+ W(C: zg(%g 100%c Mcan+SE.

0 0
Odour Bhaijji 18 19 19 3 20.2+1.0
Vadai 17 23 | 8 2 20.0+1.1
Miiruku 18 2 8 18 PAl 198+ 11
Favour Bhajji 5 | 18 17 il 182+ 11
Vadai 5 | 7 16 ) 17.6+1.0
Muruku 1 A 18 5 A 174413
Crispness Bhajji 16 2 X 16 3 198+ L7
Vadai 14 2 | P 2 19.4+1.8
Muruku iR 3 A i 3 196+ 16
Taste Bhajji 19 23 18 18 24 204+ 13
Vadai | 3 B 18 A 204+1.1
Muruku 18 24 B8 7 3 20.0+15
After taste Bhajji 5 2 | 5 2 198+ 16
Vadai 1 3 il 5 3 19.2+2.0
Muruku [R) 2 il 5 2 19.0+1.6

G = Grounanut oil C = Cotton seed oil (refined)
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Table 2 evaLuation score For MURUKKU ano SEVAI pREPARATIONS FRIED IN OIL MIXTURES

i 0
Character Preparation 100%C %E% 8+ 38% 8+ 100%G Mean1S.E.
Colour M 3 A 4 17 B85+ 53
S L3 % b i 23+ 42
Adherence of the oil M A 2% kil kil 5+ 17
S 3 R 3 3 5+ 13
Havour M 4 R k3 R H3+ 17
S 4 3 A R b5: 19
Crispness M ) ) ) 40 365+2.9
S kY M 3 4 303+ 23
Chenability M 4 R 3 k3 33+ 14
S R R R kil 30+ 18
Taste M 24 21 J J 218+ 14
S B 3 % (f 315+ 17
After Taste M oo oo 2 2% 245+ 09
S X % 24 his 68+ 11
M- Murukku S- Sevai
Ccord tandard Ocedures The ranw) Table 3. rank TOTALS FOR OILS AND THEIR MIXTURES

K\/rearﬁgr%g One aSp e procedre cescried GI% GX5% G5% CI0% G5
+ +

It is clear that Bhaj i fried in cotton seed oil Ione CT%  C3X% C2%
ﬂve com aratlvel bet er odour an aéte than | ose tBp B8 4 3 19 16
ed |no tr)eOIeSr( gﬁ 2) Vactat edin %G+ ndbp 2 _ B 1 %

100%C. Pure cotton seed S also

sidereq” stiperior for prepaning vad a0 W ot
e SHRepor 101 95% g Wadal and Murukiy mgree s rTr]to agmﬁcant difference in the preparations

her mixtures.  Based up on -
Tfetraggﬁ 0pG+2 A)Cwasg]tter?or é I hajl Ist and 2nd Exp. refer to Table 1 and 2 respectvely
%th seconde>§pen Murukkuf“eg mgure o) Oﬂ ecgemlcaf ana? sis of the oils show that free

Seeq Ol POSSEsse lavour, least adnerence of 0 [% ac|d content varle d Ith the quaptity of groundnut
0 the sa unCI eel was mo erate te er se In the mixtur Y%al The” sapani ctlop
Jt was ranked I est E?] Murukku ue |nc 2ased Wlth e a

! dItIQn of cottdn see
gt 50% mlxture CVEJgta%l it Sll |c1q aV| an refra t|ve|nd|ce?]were\)§[act|ca("
FOWN. ¢ dpur Otherc ratrs ere were noc Ige In these Values eve
eml In pure cottnse oll co oure ese oll mixtures wer st? at room temserature

eas aJh renc fthe 0| ot esam exce lent vour or overa ont usu% ikhan et af

mOdler. ten er muc no a or faste an
acceptgb(i ot ine t qest rang Slmtlar tha i Qtwéit %“2 e St(ira i Sta(? Ehyd ytlcam]/
sevai triedl in 50% mixture also showed thie same tra 2 reported tha to 15
as that fried with pure cotton seed oil, Vi |t§te fner eaglsav L lF et consi m
In the first experiment, 5 esofoﬂsbased on their % veeaLeo al OWhIC un nut0|
Performance re ranked by ten 8anellss ccordtn Be re In t orm of vanas at| eie
ramerssce e of analysis, gn utter, O esera out, 05 to (. nv rom
3| nifi cant U eno than dtoonan mnorted 0||s he importance 0 oun nut oil can
25/o Ta S|m| fly, In te second experiment  thus be realised.
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Table 4. prnsia}dﬂﬁcahﬂ{%cm (F dIS AD THR

g

s Sv%tm e
Groundnut(100%) 2.8 0889
round 2650/ o+ L8 188.1 0.8%8

)+ } 0889

rtn i
ft ot 1271 120 0889
ror?n] g%o/t)‘j
Cotton seed(100%9 03 1910  08%

Th t f
e agrepar jons ne our ang

acoeptaple” colour,

tasted Defter than't ose frle

to non-adherence o

faste was (Jtetsahrsato Furt er

can be_mix refine

Proponrog

or groundnut 0| |s as the
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Ince large

the coun
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STUDIES ON THE PREPARATION, QUALITY
AND STORAGE OF INTERMEDIATE
MOISTURE (IM) CARROT PRESERVE

Intermediate moisture (IM) carrot slices were prepared using
a solution containing sugar, glycerol, water, acid and
preservatives.  The product had good colour, flavour and
texture and could be consumed as such without any further
rehydration or preparation. The slices treated with 500
ppm SOi and 0.45% potassium sorbate remained free
from microbiological spoilage at 39.2% moisture level
(water activity, 0.85). Glass container showed better
retention of /3-carotene.  Samples of IM carrot slices
packed in glass retained about 45 % /i-carotene both at room
and high temperatures when stored for . months, but
developed a slightly off flavour at 37°C. At low
temperature, the product remained acceptable for s months
in glass container with a /3-carotene retention of 40.0 per
cent.

Among vegetables, carrot is ope 0 the hests urce
Fcarot e (recursor of Vitamin A The (?tP art
carrots "' Te orm |tspeserve may De.due o |

nutritive role (t)r supﬁ 5carotene Inter |at

moisture (IM) foods es rea

Ve been ?ttractrn
attention | {cen |tlmes ese 100qS ar%
shel sta

e Wlthout add|t|one\1 %

re rigeratio therma Brocessrn The t nlque
0 oos p[) aratlor] Im esron e ur ratlon
foce en_applie Wrt ccss 0 guava
|ne goaT carro ananas” Wit
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ner a |na

Ina_cross flow cabing
orsture content of 50% and storin
e f|n|se Erodur:t at various tem[)
ac uered can |tro%§n eadlspace, In

eratures IH S
densi oucnes, - Coatin rrr?lﬂe/.tleca?rret
eswtsn%ﬁl combi W|th |P

C0 pﬁessron
reporte to re} tina better shell Iife 0 ematevﬁ

at room an temper %u ?‘tlﬁ respect
car tene nt or off flavo tepresent
Ly reaes to pre ratron o OW " sugar
con en tron Semi- carrot reservde f
uring

eergt\.n B L T
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%ralned t ove a s}gn&’ess steel wire mesh
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Table 2. Chemica

Storage Stor,
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YOUNG SCIENTIST AWARD FOR THE YEAR 14:2

Association_of Food Scientists dTechnoIo I5tS lndI%P announces ith Ieasure the institution
ofthe YOUNG SCIENTIST AWARD for dlstlngms suentl C research an tech ological contributions
t0 the field of Food Science and Technology.

The award consists of a cash prize of Rs. 1,000-, a plaque and a citation,

Nomination for the Award is open to aspirants fulfilling the following conditions:

1 The candidate sho |d be an Indian N(Ptlonal tfelowthe age of 3byears onthe date of application, work-
ing in the area o ood science and technology

. 2. The candidate should furnish evidence of either,
) Origina scltewﬂc research of(swi uaIﬂY dp rllﬁ/ bLy vvag of published rgsearch gaﬁers and
especially It the papers are unde jO hars @ e canclitlates’ own contribution to the work..

b) Technological, contributions of a high order, for example in product development, process design
b) efc., sulb anﬂateg with (s]ocumenta ewgence peinp pret. p y

e anplication along with details of contributions an blodata intriplic te ma bes th Re |stere

Post chepgnvaope s‘w S1d l)e superscrllcbeep s Nomsmat(ljon for Y un IOcan Ist Awar soya reac

AN N, Hony. %éecretary Assouatlon of Food Scientists a dTec nologlsts
Indla) CFTRI Campus Mysore5 /013 before 31 January 1963

SUMAN FOOD CONSULTANTS TRAVEL AWARD 155

The Associatio
ame of “Suman Foﬂ ultants” to ﬁuat ree/Diploma students in Food Science/T
P The Award wﬁ b of Rs. /wh(l)ﬁw %Vi ?E % P ee to attend the Annua? GeneraFBogy
eting and the Technical Seminar/Symposium of t eAF T% In that year.

The selection of the Award will be based on an essay competition. The subject will be announced

of Food SC|ent|sts and T chnologlsts Slnd ng has instituted a Trgvel Award |rkthe

|ater



INDIAN FOOD INDUSTRY

Another journal
Published quarterly

By
ASSOCIATION OF FOOD SCIENTISTS AND TECHNOLOGISTS (INDIA)
Vol. 1 Nos. | &2 released in the month of May 1982

COVERAGE

FOOD SCIENCE AND TECHNOLOGY DEVELOPMENTS
FOOD INDUSTRY DEVELOPMENTS
REVIEW ARTICLES ON FOOD INDUSTRIES

NEWS FROM FOOD INDUSTRIES
NEWS FROM PROFESSIONAL ASSOCIATIONS

The journal is meant, aman others, for industry personnel, R & D workers in Food Industry,
Enterpreneurs, and State Industrial and Finance Corporations.

ANNUAL SUBSCRIPTION

Inland Rs. 100 Foreign
AFST (1) members Surface Mail s X
— India, Nepal, Bhutan and Bangladesh Rs. 20 Air Mail " $ X
— Other countries, equivalent of $ 6
ADVERTISEMENT TARIFFS (Per insertion)
Full page Rs. 1000 Inside of front or back cover Rs. 1500
Half page Rs. 600 Colour (each) extra Rs. 250
Back cover Rs. 2000

MULTIPLE INSERTIONS PER YEAR WILL BE ALLOWED 15% CONCESSION

Please become a subscriber to the above journaland also advertise in the ‘Indian Food Industry’

Subscription may be sent to the Hony. Exec. Secretary, Association of Food Scientists and Technologists
(Indla{ CFTRI' Campus, Mysore-570013.



BEST STUDENT AWARD

The Association of Food Scientists and Technologists (India) has instituted a BEST STUDENT
AWARD to be given every year to two students with distinguished academic record and undergoing Final
Year Course in Food Science and Technology. The aim of the award is to recognise the best talent in the
field and to ensure wider recognition of food science and technology as professional discipline.

There are two awards each comprising a cash award of Rs. 500/- and a certificate.
The candidates to be considered for the awards should fulfill the following conditions:
1 They must be Indian nationals

2. They must be students of one of the following:
(@) MSc. (Food Science)//Food Technology)
(b) B.Tech., B.Sc. Tech., BSc, Chem. Tech, in Food Technology.

(c) B.Tech,, in food sciences

3. They should not have completed 25 years of age on 31st December of the year preceding the
announcement when their names are sponsored.

Heads of Post-graduate Departments in Food Science and Technology may sponsor the-name of
one Student from each institution supported by the candidate’s biodata, details starting from High School
onwards, including date of birth and his post graduate performance to date.

Nominations forthe year 1982 may be sent by Registered Post, (the envelope should be superscribed
& ‘Nomination for Best Student Award) so asto reach Dr. L V. VEN KATARA MAN, Hony. Exec.,

Secretary, AFST (1), Central Food Technological Research Institute Campus, Mysore-570 013 before
3l January 1983




PROF. V. SUBRAHMANYAN INDUSTRIAL ACHIEVEMENT

AWARD FOR THE YEAR 1982

The Association of Food Scientists and Technologists (/) has instituted this Award. Nominations for

this award for the year 1982 are invited. The quidelines for the award are as folliws:

. Indian Nationals engaged in the field of Food Science and Technology will te considered for
the award,

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

3. The nomination should be proposed by a member of the Association. The bio-data of the,
candidate together with his consent should be given in detail including the work done by him
and for which he is ro be considered for the award.

4. The Awardee will be selected (from the names thus sponsored) by an Expert panel constituted
for the above purpose by the Executive Committee.

Nominations along with bio-data and contributions should be sent by Registered Post, so as to reach
Dr. L. V. VENKATARAM AN, Honorary Executive Secretary, Association of Food Scientists and Techno-
logists (India), Central Food Technological Research Institute Campus, Mysore-570013 before ISt January
1983, The envelope should be superscribed as‘Nomination for Prof. V. Subrahmanyan Industrial Achievement

Award’



liquid chromatography news:

The significant HPLC trend for the 80's

Only modular system s

provide the fle xib ility

today’s H P LC

After ten years the
state of the artin
HPLC is still
changing rapidly.
Individual system
components hecome
outmoded by
advancing
technology. The
LDC modular
system permits you
to upgrade old
modules and add
new ones selectively
and economically.

W ith the LDC
modular system you
can be very cost

“ull Gradiant-Systam tustr

Some ofthe LDC Modules
illustrated I. to r below:

Gradient Master

ConstaMetric Il
Pump

Chromatography
Accessory
Module D

SpectroMonitor 1l

Variable UV

ConstaMetric |
Pump

Modules not Illustrated:

3402 Recorder Dual
Channel

308 Computing
Integrator

labs dem and

conscious to
accommodate a
limited budget. Buy
just those modules
you need this year,
and add additional
units as the funds
become available.

oftrnahly
giviera )éeac%. %I 33404

For further details please write to

SAP SERV CE
ééé anmahho m|

T
><
b=

N

1BE



VITAM IN C

Cover your Vitamin C from
The Most Experienced Source
Why?

SARABHAI M CHEMICALS
Pioneer Manufacturers of VITAMIN CSince 1961.

To get Vitamin C with the
longest shelf-life

Assure yourself reliable quality
in Vitamin C backed by longest
expertise over two decades in
Vitamin C technology.

You get quality approved by
India’s leading Vitamin for-
mulators for 20 years.

For prompt supply to meet your
urgent needs at short notice.

For most suitable business
terms.
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INSTRUCTIONS TO AUTHORS

Manuscr ts of a Brs (in i ate sh(iuld be ty ewrlltten In dquble space qn one side of hond
per g an rpts shoué ecomp eand fma , since only minor corrections are
owe i % sta a er Su mltted should not h ave een ub J ed or gata com-

municate u |cat| nan eeelse Review papers are also accepte

Short communi gtlons in the nature of R se rch Nofes should clearly indicate the scope of the
Investigation and the sallent Teatures o e results

Names of chemical com ?undf and not their formulae should be used in the %ext Su ers r| ts
and. U éegscrlp‘;s should bgl

egibly and carefully placed. Foot notes especially for text ou
avoided as far as possiole Jny /P peoety

Apstract;  The gbstract should indicate the principal findings of the paper. It should be about
200 words, It sahoula hehln sucR ?orm th%t a%ﬁractlrag Serlodlcalf an readiy usetlJt

Tables: Tales as s graphs, both representing the same set of ata avo |dled.
alB es ndP ures%q/e Ig g meereé COIEECUIIV In Ara{aﬂ %mera]s an (Pb ave hrle
tltes ﬁwe s%ld Ped on separate pa r Nj esults S ou Icaf ed |rbqewshe
%earl}/"ngocolu n?regce data, |ch |s |cate —" sign. Ta eSS ou not more

Illustrations: Graphsa herI|nedraW| sshould be dra Indla |k0 racmg eror
A e

erte size Tooms (ox axis) x 20cms éqgaeni potographs mgst?) e on glossy paper and must
ave good contrast; three copies ShOUIC e se

Abbreviations of the titles of all. scientific_periodicals sho Id frictly conform to those cited in
the Woﬁd L?st o% Suentfflc Peno Icl utterworths Scyenu Ic Plﬁ)ﬁcatlon London, 192.

References:  Names of all the authors along with title of the paper should be cited completely in
each reference. A%rewatlons such as etgal ibid, idem, M ﬁ Be avoided. e

The list.of refer%nces shou|d be included at the end of the article in serial order and the respec-
tive serial numper should be Indicated In the text as superscript.

Citation of references in the list should be in the following manner;

(a) Research Paper: Jellggav S'S and Kulkarni, P. R, Presser amines in foods, 1. Fd sci.
Technol.,

(b) BYooort( : i]kat aman K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New

C Joshi. S V. in the Chemistry of Synthetic Dyes, b
o Rvaaaaaaa“'“e aaasac o Naw!VOTE SHERUSHY §f et Dys, by

(d) Procee]glnils Conferences and Symposia Papers: NambUdII'I E S and LEWIS Y. S, Cocoa
In CONtectionery. Proceedlnﬂ/slo theSym_?osmm on the Status andProspectsofthe Confectlonery

Industry in India, M ySOre

a
Sathvanarayan, Y FX] sociological Studies on the Calcicolous Plants of Bombay,
© Tlgeffés Ph.D. ﬁeglrsyBomb y}ﬁvers?g y

(i) Ynpudlished ok Rao, unpubllt%ed Central Food Technological Research Institute
Mysore, India.

Consult the latest copy of the sournar for quidance.
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JOURNAL OF FOOD SCIENCE AND TECHNOLOGY
Vol. 19 No. 5 Contents of forthcoming issue Sept./Oct. 1962

Research Papers

STUDIES ON THE PRODUCTION OF oc-AMYLASE BY sacittus sustitis GROWING IN
THE BATCH AND CHEMOSTAT CULTURES

A. P. Gandhi
ENZYMATIC BROWNING IN SOME BANANA VARIETIES AS RELATED TO POLYPHE-
NOLOXIDASE ACTIVITY AND OTHER ENDOGENOUS FACTORS

K. S. Jayararnan, M. N. Ramanuja, Y. S. Dhakne and P. K. Vijayaraghavan

INFLUENCE OF TURMERIC AND CURCUMIN ON GROWTH, BLOOD CONSTITUENTS AND
SERUM ENZYMES IN RATS

K. Sambaiah, S. Ratankumar, V. S. Kamanna, M. N. Sctyanarayana and M. V. L. Rao

CHANGES IN THE COMPOSITION OF CLOVE AND CLOVE OIL DURING MATURATION

M. Gopalakrishnan, (Mrs) Nirmala Mcnon and A. G. Mathew

FORMULATION OF A WEANING FOOD WITH LOW HQT-PASTE VISCOSITY BASED ON
MALTED RAGI (eLeusine coracana) AND GREEN GRAM (PHASEOLUS RADIATUS)

N. G. Malleshi and II. S. R. Desikachar

STUDIES ON PACKAGING AND STORAGE OF FRIED MUNG (pHaseoLus aureus) DHAL

K. K. Bhat, B. Maliadevaiah, S. M. Ananthakrishna, M. Mahadexaiah, S. Dhanaraj, V. S. Goxindarajan,
B. Anandaswamy, J. V. Prabhakar and D. P. Sen.

EFFECT OF CASTRATION/STERILIZATION ON EATING QUALITY AND NUTRITIVE VALUE
OF MEAT IN MALE GOATS

V. K. Kansal, S. Manchanda and K. R. Krishnan

Research Notes
NONSTARCHY POLYSACCHARIDES OF ITALIAN MILLET

P. Vincent Monteiro

COMPARATIVE ANTIFUNGAL ACTIVITY OF CAMPHOR. BAVASTIN AND DICHLORAN

V. Moleyar and P. Narasimham

SPECTROPHOTOMETRIC METHOD OF DETERMINATION OF CARBOFURAN RESIDUES

K. M. Appaiah, R. Ramakrishna, K. R. Subba Rao, K. V. Nagaraja and O. P. Kapur

EFFECT OF COOKING AND STORAGE ON CHOLESTROL CONTENT OF QUAIL MEAT

N. Sharma, B. N. Kowale and H. B. Joshi

ESSENTIAL AMINO ACID CONTENT OF BUFFALO MEAT

D. L. Madhavi, K. S. Srinivasan, S. B. Kadkol and B. R. Baliga

CHANGES IN QUALITY AND. ACCEPTABILITY OF REFRIGERATED QUAIL
TG aRon e, LSS STORED AT HOOM TEVPCRATORE © 2o - (CoTuR

N. K. Pander. C. M. Mahapatra and R. P. Singh

STUDIES ON PREPARATION OF BEVERAGE FROM SULPHITED MANGO PULP

§. P. S. Saini, G. S. Mudahar, P. S. Ranote and B. S. Bhatia

Review Paper
INTERCONVERSION OF HEXACHLOROCYCLOHEXANE ISOMERS

P. G. Deo, S. B. Hasan and S. K. Majumder

Printed and Published by Dr. L. V. Venkataraman .Secretary, AFST (India), CFTRI, Mysore-570013, at Sharada Press, Mangalore-575 001.
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