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Packaging and storage studies were conaucted on North Indian spiced papads prepared from different blends of blackgram

(Phasgolus mungo L.), Bengalgram (Cicer arigtinum L., lentils
gram (Phaseolus aureus RoxE? Equilibrium relative humrdrty
8.2 to 58.6%. Moisture, pH and alkalinity decreased gradua

Quality of fried papads remained acceptable upto 4 months storage. The quality of
?ram or redgram wes as good as that prepared from blackgram. However, the co

rom blends containing lentils,

Papads are important savourh/
consumed in India. They are ustally made fro
blends of pulse and_ cereal flour, wrth common
salt, _spices, edible oil, alkaline and mucilagenous
additives,

Literatyre as well as market surve lrevealed that
the spiced papads are usually roreFare from a plend of
blackgram, greengram, .corn_flour and gelatinised
starch? with Salt and sgrces The recipe varres from
region to, region. Moul growth was onserved in the
commercial papads at about 18 per cent morsture
level3. Moisture sorption studies o back%ram ga pads
and packaging regurrements were reported
Balasubrahnanyam, et af Balasubrahmanyam et aI
studred the factors responsrble for changes m colour

Ejpa S urrng storage under accelerated
con rtrons se of fumigants In the prevention of
rnsecé infestation and morlr\lld growth rntSouéhSIndran
apads was reporte ardsimhan et al.b Sgxena
gt% 7have e ?ored tn/e feasr%rlrty of using dr?feren

foods widel r%/

al floyrs in tead of blackgram flour.in the preparation
l? tlt dransrcedl gads %rs aJ? scusses
the so tron IS therms e ect of storae ac agrng
requirerhent and quality evaluation of papads prepare
from various blends “of Bengal gram, blackgram,
greengram, redgram and lentils.
Materials and Methods

Pregaratron of ‘oapads Papads were 0oretg)ared
from blends of blac |ack

r_iram Bengal ram

ram:lentil (80:20); black ram edgram 80:20); black-
ram: greengram dentil (60:25:15) and blackgram alone
control) with added spices and common” salt. The

Lens culinaris Medicu), red
{lERH) of these papads (rnrtra moisture 13.1-1

?ram (Cajanus ca&an L.), and green-
6%2 ranged from
y during 4 months storage under ambient conditions. Senso
i)apads made from blends containing Bengal-
our deteriorated slightly in papads prepared

papad doy swere made according to the standar
dd h d ding to the standard

roced ure Papads were rolled into’thin circular discs
o about 0.6-0. 5mm thrckness and 20-30 ¢m diameter
usrngawooden rol rn%prn The ad errn% flour on the
papdds was byushed off. They were sun-Oried to 13-14
per cent moisture content, About 250 g of papads
Were packed in ({(r} 100 auqe low density | n ene
LDPE), (1) 2 gaue ow  density ene
LDPE), and (i) gauge polypr gylene (PP)
flexible frIm} basof size 30X 5cm iX re rcates
f each sample were packed, eat sealed and exposed
to the ambient conolrtrons (13-42°C temPerature and
relative. humidity of 42-86 per cent) for subsequent

evaluation durrn% stora
Packa rn(% raer to_ascertain the packagrng
re uirement of papads, equilibrium RH studies Wer
ucted at room temperature (305° CI)9 nown
we s Of the samples were ex%osed to different, relative
humidities randrnd from 11 to ZPer cent. Equilibrium
mojsture coritents (EMC) of these samples were
estimated when there was no further loss or garn In
weight. Adtverse effects Isuch & kt)ﬁs of colour, t&xture,
acceptahili mould growth appearance wer
recoPded fgr drfferent ben% gTa ep% The grrtrcaﬁ
morsture content for each of t lends 1s Indicated
In the gra hrcal relationship of EMC and oer cent RH
le was also determined

ERH of the sam
Boﬂrr? gra%h ot percen?age loss or gain in werghty
agaipst nimber of days stored.
Changes_In proximate composrtron otRapads durin
storage Comﬁosrte samples freshl parfe
s as well as those store were nalysed for

i

sture, pH and alkalinity of ash using staridard ISl
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NI VOSTUE 317, methodsiD &Table 2). Samples were drawn periodically
i R w at 0, 1 2, 3and 4 months of storage.
5ot Quality characteristics of raw/fried papads; Raw/
E ; fried papad samples were evaluated for quality para-
s | meters like visual colour, _ap(ﬁ)earanc_e, exture’ and
R Y taste/flavour by a panel of Ju 9es usm? the method
S 3t | described by Govindarajan éf al.1L (Tables 3 and 4).
5T ¥ Results and Discussion
g o5t i Sorption_ benaviour of different blends of spiced
£ . H papads: The sorption hbehaviour of control and
g1 b erxperlmentz%l spiced papéds S resgn}ed | TaEIe L
o 1f - he ERH OF spiced pa,oa S prepared from_blackgram
2 5 il conrol) and from blend of bIackgram:Be_ngalqram
3 il Initial moistyre content of 13.1 per cent in” either
LB were 58.0 and 58.5 Rer cent respectively. The produc
ol ~ i remained good with respect to colour, texture and

L 11y

20 40 60 80 100

RELATIVE HUMIDITY (%) overall acceptability upto 63 per cent RH but became

Fig. 1. Humidity moisture equilibrium curve for spiced Papads’  Drittle below o2 per cent RH. When exposed 10 /
g Preparedyfrom ihe blends of blackgram and BengaIFg)ram per cent RH, t%e product attained Emc \%?Ue 0* 24.%

lours (70:30)
Table 1. Relationship between relative humidit <rh?, equilibrium moisture content (emcj and number of days to attain
EQUILIBRIUM FOR SPICED PAPADS

Days Quality characteristics
RH EMC _ ili
% equilibrium ~ Colour Texture Acceptability
BlackgramiBengalgram (70:30), (Initial moisture 13.1%)

5 90 i Pale yellow Verg brittle Not acceptable

5/% ih ﬁ Light b \P/IIa ; ft ﬁ\cfepmblf bl
. ight brown ery so ot acceptable

BlackgramiLentil (80:20), (Initial moisture 13.5%)
5 90 9 Pale yellow with Very brittle Not acceptable
brow tinge .

63 15, 1 _ Pliable Acceptable

gg 23. A 15 Light brown Very soft Not acceptable
| Blackgram:Redgram (80:20), (Initial moisture 13.6%)

5 91 10 Creaish yellow Very brittle Not acceptable

63 %S 6 _ jable Acceptable

gg 5 1% Light brown Very soft Not acceptable
' Blackgram: Greengram:Lentil (65:25:15), (Initial moisture 13.2%) 7

5 . 4 Pale yellow Very brittle Not acceptable

% ]%8 19 Li hty brown \P/”a ; ft ﬁ\cfeptabﬁf bl
. ery so ot acceptable

8 sl g I o

Blackgram Alone (Control), (Initial moisture 13.1%)

5 0 10 Pale yellow Very brittle Not acceptable

63 18.1 [ Y _ PIiagle Acceptabple

gg 28%* 18 Turned light brown Very soft Not acceptable

“Mould appearance
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Ber cent became very soft and hence unacceptable.
apads of controI sample and that from blend of black-

ram Bengalgram developed mould at moisture levels  Th

tween 1and 53.6 per cent ERH 86-92 per cent).
The critical morsture contentS for control  and
experimental sgrced oaﬁads were found to be 16.1 and
15.7 per cent respectiv

However there was no snt;nrfrcant change IN ERH
o the %irga( grepared from The blends of Blackgram:
lentil: blackgram:redgram and blackgram:greengram:
lentil. All papads were brittle and not acceptable when
stored below 52 per cent RH. The products remained
dood at 63 er cent RH and moisture levels of 15.6

§ and e cent respectively. The critical
morsturs cgrntceerrrt for these products were 156, 158

Chanr[; ? In proximate chemical comoosrtron ofpapads
durrn? orage. Data presented n Tab e2 reveaI that the
moisture content o apads Foeg: ed.in 100 a Zh
?auge LDPE and 120 gauge P gs |ncreased or the
irst two months ofsorage and then decreased. This
may be dug to variation In atmospheric relative
humidity which ranged from 42 to 86 per cent durrng
the storage period.” Greater fluctuations in moistur
loss or gain were noticed in 100 gauge LoPE hags

123

probably because of higher water vapour transmission
rate compared to other ackagrng materials used.
ere Was 4 gradual decrease in”alkalinity and pH of
the papads in"all the packaging materials” during four
months storage at room température (13°-42°C). The
correspondrng values of moisture, pH and alkalinity n
R Pa s for the stora e \})enods of Tand 3 months i
ot dliffer much from valyes for those apads stored
for 2. and 4 months res ectrvel¥ ackages were
Ergeafromernosect and mould In estatron throughout the
% 00 gauge Lope and 120 gauge PP bags were
consrdered su error to 100 rT;aue LDPE hags with
res ject to the extent of Ioss of moisture from papads
urrn storae Loss of moisture from drfferen(s
\rr%net Seromtﬁ)c ads packed in 120 gauge PP bags di
Quality characteristics otraw and fried pa gads The
sensory “quality for individual _characteri Arcs ViZ
colour, appearance, texture, flavour and ~overall
quality of taw papads as well as those of deep-fat-fried
pagads are presented in Tables 3 and 4. The papads
ared from the different bIends of bIackgram and
en algram fI?ur blac ram and r ,our
lackgram and Tentil; blackgram, greengra an entil

Table2. Changes in moisture, ph and alkalinity of papads during two and four month storage at room temperature (i3-42"

Moisture (%)

Package (gauge) ) .
Blackgram:Bengalgram (70:30) 131
100L% o 140 ) 116
200 LDPE 136 128
120 PP 135 126
BIackgram:LentiI (80:20) (13.5)

100 LDPE 141 119
200 LDPE 139 126
120PP 137 124
Blackgram ‘Redgram (80:20) (13.6)
100LDP 39 110
200 LDPE 138 126
120PP 137 129
Blaekgram :Greengram (65:25:15) (13.2)
100LDP 138 115
200 LDPE 136 128
120 PP 134 128
Blackgram alone (control) (13.)

100 LDPE 139 116
200 LDPE 135 128
120 PP 134 129

pH Alkalinity (%)
: 8.0 ' : (21) ¢
76 ) 73 9 17
76 74 19 18
17 74 20 19
78 21
17 7%) 72 19 2y 18
17 70 19 18
17 73 20 18
8.1 22
17 83 75 19 (22 19
79 76 20 18
80 78 20 19
8.0 20
76 80 72 18 20) 17
76 74 18 17
76 75 19 19
8.0 (21)
A T B
79 75 20 19

LDPE - Low density polyethylene; PP - Polypropylene; All values are means from two replicates

Figures in parenthesis aré the initial values
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Table3. Quality characteristics of raw spiced papads during two and four month storage at r.t. (ii-&2

Colour (max. 40) Appearance (max. 60) Overall quality score (max. 100)

Package (gauge)

BlackgramiBengalgram (70:30) : (35.0) X : (50.0) X : (85.0)

ackgramiBengalgram (70: : . .

100L8PE 9 280 200 320 210 60.0 410
200 LDPE 28.0 220 35.2 240 63.2 46.0
120 PP 280 220 348 239 62.8 45.9
BlackgrarruLentil (80:20) (28.0) (42.0) (70.0)

100 LDPE 22.0 160 30.0 200 520 36.0
200 LDPE 232 16.2 320 212 55.2 374
120 PP 228 16.3 3.2 4.3 56.0 40.6
Black%ram ‘Redgram (80:20) (34.0) (48.0) (82.0)

100 LDPE 30.0 180 3.1 22.0 66.1 40.0
200 LDPE 318 190 364 236 68.2 42.6
120 PP 320 180 36.0 2.5 68.0 425
BIackBram:Greengram (65:25:15) (28.0) (42.0) (70.0)

100 LDPE 30 150 30.0 180 53.0 330
200 LDPE 240 170 320 200 56.0 370
120PP 24.2 16.0 310 200 55.2 36.0
Black%ram alone (control) (36.0) (54.0) (90.0)

100 LDPE 281 183 49.8 5.0 179 433
200 LDPE 30.0 24.6 50.0 28.0 80.0 526
120 PP 302 25.2 516 30.0 818 55.2

LDPE - Low density polyethylene; PP - Polyproplene
Figures in parenthesis are the initial values

Table 4. Organoleptic quality of deep-fat-fried papads during two and four month storage at r.t. (b-42°C)

Colour (max. 10) Texture (max. 15) Flavour (max.60)

Package (gauge) ) . .

BlackgramiBengalgram (70:30 9.0 13.0 54.0

100 LBPE gelgram (70:30) 8.0 &0 6.0 120 130 7.0 44,0 40 332
200 LDPE 8.0 6.2 120 8.0 44,0 35.6
120 PP 8.0 6.4 120 8.2 44,0 364
Blackgram:Lentil (80:20) (8.0) (13.0) (42.0)

100 LDPE 6.9 5.0 112 93 35.0 280
200 LDPE 7.0 5.2 118 111 36.0 295
120 PP 1.0 54 119 10.0 36.0 309
Blackgram.Redgram (80:20) 9.0 13.0 50.0

100 LBPE 8.0 40 6.1 112 (180) 8.0 45,0 00 336
200 LDPE 8.0 6.3 121 79 46.2 34.2
120 PP 8.0 6.2 123 8.2 46.5 35.0
Black%ram.-Greengram (60:25:15) (8.00) (11.0) (44.0)

100 LDPE 6.5 50 110 1.0 380 8.0
200 LDPE 7.0 50 125 1.2 383 293
120 PP 7.0 5.1 120 1.0 40.3 30.0
Black%ram alone (control) (10.0) (13.0) (54.0)

100 LDPE 8.0 170 12 100 46.0 5
200 LDPE 8.0 1.6 122 105 46.0 36.8
120 PP 8. 70 126 110 46.0 310

LDPE - Low density polyethylene: PP - Polypropeylene
Figures in parenthesis are the initial values
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flours were quite acceptable upto a storage period of 4
manths at room temperature When packed in 100 and
00 gauge polyetnylene and 120 gauge polyprop)(lene
hags. It Was observed that papads prepared from these
blénds were_ bright in colour, and fairly uniform in
shape and size. Raw Papads from these” blends were
also flexible/pliable Tfor safe handlmg and those
gre ared fro blackgram and Bengalgram flours and
la kgrgam and redgram flours were”adjudged to be of
quite igh grade_ with respect fo colour, “appearance
and overall quality characteristics (Taple 3). Papads
prepared  from Dlends containing . lentils showed
relatively qreater deterioration ~in colour and
apEear fice durin storaeg(?. :
ried papads preparéd from various blends gave
characteristic flavour of the raw materials used ‘and
had pleasant after-taste when compared with controls,
After 2 months sforage, papads_%ave products of
acceptable colour (straw yellow with brownish tmge)
uPon frym%. But after 4th month of storage, the colour
of papads Trom blends containing lentils Was not satis-
factory while those from blends containing_Bengal-
ram and redgram were of satisfactory colour(Tablg 4),
he overall store of acce tabl|lt¥ of pagads made from
these blends ranged from 47.2 to 60.3 per cent as
compared_to 635 per cent for control after 4 months
storage. The minimum overall score of acceptability
was taken as 40-60 per %ent. _
|t may be concluded that the quality of pat?ads made
from blends containin Bengal ram”or redgram was
comparable to those made Trom blackgrani. Papads
remained quite acceptable in 200 8auge LDPE and 120
gauge pp bags during 4 months storage without much
Change in their quality.
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Application of Osmotic Technigue in Plum Wine Fermentation:
Effect on Physico-chemical and Sensory Qualities

K. K Vyas,R. C. Sharma
Department of Hortrcultuérl%dShrmIa Hrmachal Pradesh

V. K Joshi :
Department of Post-harvest Technology, Dr. Y. S»Parmar UHF, Solan, Himachal Pradesh, India.
Received 16 June 1988; revised 27 October 1988

Osmotic treatment of plum fruits for wine fermentation was evaluated. Lye and water blanching as pre-treatments followed by
osmosis were found to be quite effective in increasing the total soluble solids and decreasing the acidity of the fruits. But the
treatments also resulted in some loss of anthocyanin and mineral contents. There were not much differences in rates of
fermentation and the alcoholic contents of the wines. Compared to the untreated fruits, wines of acceptable acidities were
produced from the musts of the pre-treated fruits. There was considerable improvement in various sensory quality attributes of
wine obtained from the fruits pre-treated with water blanching followed by osmosis as compared to other treatments.

At present, lollenty ofplum (Prunys salicina L) fruits ~ from the orchard of the Department of Horticulture
are grown in and these contribute about 60 per (scaq Rajpura, Dist. Chamba, Himachal Pradeshg
of the total stone fruits production of the state, Bernﬂ he Truits were harvested just before ripeness since
a highly perishable crop, it calls for gurck disposa over ripe fruits lose the semr ermeabrlr%gropertres?
rmmedrat torocessrng rnosurtable Pro ucsrncludrng The fruits were given the following treatments:
«alcon orc everages T ese beverages nhave Dee 1) No freatient-control (P wlp gsof fruits
prepared and consume y man Since trmes Im-  in_Aypertonic solution of 70% suggr for
memorjall ere other frurts lum can also emade withiout pre-treatment (PW2). 33 Ianchrn? In hot15
Into wing and metos for it reloaratron have also per cent Iye solution (NaOH) for 30 sec followed X
been rnvestrgated and reRorte sewhere23. But a osmosis as above (PW3), and 4) Blanching in plai
product of consrstentg/ g quality could not be boiling water for one” min followed by osmosis
produced due to hrg cid content, rm roPer balance  (PW.
of tannins, astrin ey and lack of fruity flavour. The ° After the Iye treatment, the fruits were washed in

Osmosis Technigue”- in which the fruits are sub- dilute acrdrc Wwater to neutralise the adherrn% lye
merged in a hypertonic solution of sugar, at a specific before submerging in agpertonrc S0 utron The raltio of
temperature and for a definite timé4, is known to fruit to the solution was kept at 1:3. After th eosmotrc
remove water from_ the fruits along with some acid, treatment, the fruits were taken out, drarned till the
thereby, concentrating the sugar and flayour jn the  surface of the fruits was free of any acher g syrfu[g
treated fruitsh, BUt, there is no re ort on the effect of The gurce from the treated fruits was extractéd
this. freatment on the physico fc emrca and sensor est ning, with a hand operated eJurce extractor. T
qualities of Wines. Howe or, re ucin ?f lg eé as the ur s wer analyse orttal
contents of orange Juice, a similar pro ess calle Ie sol rss?] crdrty, pH, ‘minerals, antho
‘Electrodra srs has heen successfully employed. The c anin, etc. as per the standard methods89.
tech nrgue Osmosis” as one of the approaches was For the.preparation of musts, to every 1300 ml of
aP lied after some pre-treatments of ‘the fruits, to juice obtained; 500 ml of water and enough sugar were

study its effect on Eh%/srco -chemical ‘and sensory added to raise the total . soluble solids to 24°B,

Ba acteristics of wines fo. be produced. The results — wherever necessary. Analysis of the musts for various
obtained are reported in this paper. characteristics was_made” according to the methods

recommended9-10 Fermentations were carried out in
Materials and Methods glass containers at 24£1°C by a pure 24 hr old culture of
Plum fruits of variety ‘Santa Rosa’ were procured  Saccharomyces cerevisiae Var. ellipsoideus added to
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the musts at the rate of 5 per cent. The fermentation
was carried out to dryness and the reduction in °B was
re?ord% for 10 daeys. The rat?s of fermentation (Fal#
"BI24 r) were reported. After the completion o
fermentation, the wines were siphoned, racked and
filtered. These were, then, ameliorated to a Tss. of
10°B (direct refractometer reading) with sugar sxrup.
The wines were bottled and pasteUrized at 62.5°C for

15 min. Physico-chemical analysis of wines for various

attributes was carried out actording to the methods
recommended101L, The sensory evaluation of wines
was carried ou% after six moptfis of storage in bottles
y a panel of semi-trained judges. Samples were
presented in coded form and, on-the the proforma with
we|%htage to the characteristics/attributes given. Scores
of the jtdges and their remarks were recorded.

Results.and Discussion . .

Physico-chemical ~ characteristics of the {uwe_s,
obtained after different treatments, Is presented In
Table 1 1t is evident from the data that highest
decrease. in acidity and increase in Tss. have occlirred
In the Juices with"water blanching, as a pre-treatment
PW-4J, closely followed by the lye pre-treatment
PW3." The small changes”in tss: and acidity in
W-2 were ohserved as compared to PW-3 and PW-4
treatments. This may be_dué to the presence of wax
layer which acts as abarrier to the movement of water
externally and conservmq It mternallglz The marked
changes ‘in these characteristics in PW-3 and PW-4
could be attributed to the effects of Iye and water
blanching treatments which are known to disrupt or
alter the"wax layer of ﬁlums leading to the increased
rates of osmosis and thereby, causmg an increase 0
total soluble solids_and & decrease in_ the acid
contents/. However, increase in acidity of PW-2 could
be due to the fact that since no treatment was given in
this case and the skin did not alter enough to”permit
acid molecules to leach out along with water and the
acid got concentrated12
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Table 1. Characteristics of treated plum fruits, their musts

AND THE FERMENTATION RATES
Characteristics PW-1  PW-2  PW-3  PW-4
Fruits

TS.S. (°Brix) 1000 15.0 30.0 32.50
Acidity (% malic acid) 178 224 0.88 0.82

H ' 3729 3.43 3.50
Anthocyanin (m%/mo 0) 535 547 127 3.18
Nitrogen (p.p.m. 840 840 56 56
Phosphorus (p.p.m.) 1 155 100 90
Potassium (p.p.m.) 1700 1550 570 570

Plum Musts
TSS. (B) 6.00% 1000 20.00%  24.00
Acidity (% malic acid) 150 133 0 0
pH 303 289 3.00 2.99
Rate of fermentation
(°B/24 hr) 160 140 1.60 150

*°B raised to 24.0, Values are means of 3 replications.

Lye and water blanching as pre-treatments affected
the “anthocyanin and mineral contents of the fruits
compared 0 the fruits which were not given any pre-
treatments (Taple 2). As regards anthocyanin contents,
the, decrease Is mare in case of lye Blanched plum
fruits gPW-3) than'the water blanchéd ones %&’W—Ll). It
may be due to the action of Iye on fruit pq ents and
Wa>%/ layer, making it more susceptible to leaching of
pigments as well as minerals (Table 1), Analysis of'the

RS i b ained 1 NS ol

f compared to other treatments. Hence, pre-treatments

coupled with osmosis could_successfully be. used for
Iowerm% the acid content of the high &cid fruits like
P ums for the production of wines. However, between
he two, water blanchm% seems, to have an edge over
lye blanching becayse of retention of more of antho-
yanins responsible for colour. Due to the concentration

Table2. Physico-chemical analysis of wines from different treatments

Treatments pH Acidity Alcohol
(% malic acid) (% viv)
PW-1 351 1.05 1145
PW-2 3.39 121 11.90
PW-3 3.56 0.61 11.20
PW-4 349 0.62 11.46
A = Sum of 0.D. at 420 nm and 535 nm
B = Ratio of 0.D. 420 nm/0.D. 535 nm

A.A: Acetic acid

Colour value Volatile Colour*
acid (mg/100 ml)
A B (% A.A)
149 1.66 0.011 186
132 144 0.008 159
0.99 135 0.011 93
1.06 112 0.011 106

7.5.5.°B = 10.0 in all the treatments
“Includes total colouring matter and tannins.
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Table 3.
Treatments Colour/ Acid/sugar/  Astringency
appearance  Alcohol blend
PW-1 4.0 2.3 2.6
PW-2 42 2.6 2.8
PW-3 21 44 42
PW-4 2.8 4.6 44

Max. score is 5 for each aspect.

of nutrients _ reportedly takrng lace in. osmotic
dehydration4 it was expected that fermentation could
be (iurte faster in case of PW-3 and PW-4, yet the
results (Table 1) show that all the musts fermented at
aIm%st the same rate.

The results of chemical and senso evaluation of the
Wines are presented in Tables 2 and 3 respectively, The
data (Table % show that there were app eciable drffer
ences In acidities and colour values of the wrnes how-
ever, PW-3 and PW-4 were comp arabewrt each other
In these characterrstrcs As comloare to PW and

there was a ecrease n tan ms and total colour-
rn? Matter and acidity in P 4 wines. The
colour value - an indis ensable attrrbute of WINES, Was
minimum_In PW-3 followed a/ 2" and
Although there were sro ficant drfferences n
acrdrtres of the wines, the differences in pH were
insignificant.  The alcoho| contents, of _the wines
remained almost the same in all the wines, irrespective
of the Rre -treatments emBoned and also corroborated
with the fermentation betiaviour discussed earlier.
Volatile acidities of all the wines were also found to be
quite ¢ garable
A reference to the data on sensor}r evaluation of
Wines Boduced Table 3) showed that among the
Individual sensory attributes, the highest scoré was
awarded to PW-2 for colour, PW-4 for acid/sugar/
alcohol, astnngenc\;/rvand tIavour while lowest scores
were received d PW-2 wines respec-
tively. On the basis of over aII SCores (Table 3)
aIthough all t ewrnes had rn!)mum accep éa ||g t/
4 “Was a|| gfed a the Dpest wine due t
desrrabe Ieves 0 acr astringency and acceptaple
colour. Wine from PW-3 treatment ough acceptable
with regard to acrét nd astrrngencg/ lacked rn colour,
Further” PW-1 and PW-2 had"a v Igood colour but
due to acidic and astringent taste, coufd not score well
BTabIe 21 Overall, wine from treatment PW-4 was
etter than wines produced from other treafments.
In terms of economy of the process, utilization of
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Sensory evaluation of plum wines from different treatments

Flavour Overall Remarks
score

3.8 12.7 Good colour, more bitter and
acidic taste.

37 133 Good pink colour, more bitter and

. acidic taste.

4.2 149 Colour, i)ale good acid/sugar/
alcohol taste and less bitter,

42 16.0 Colour, light pink, good acid/sugar/

Average score of 5 judges for 3 sittings.

the, left- over hy ertonrc
problem as thiscan be use

alcohol taste and desirable bitterness

(olutron should not be a
In many wa¥ t can be

reconcentrated at Ieast five times without any loss of

propertresl& Since the syrup.
and coLour It %an %Iso e utilised rn
or can t

flavour, acid
can rng of fruits
ready-to-serve or

has a fruity

e used for the preparatron 0

carbonated heverages4.

It 15 concluded” that water blanching of plums

followed by osmotic treatment can successfully be
used to improve the senso% qualities of plum wine by

reducing excessive acidity

d astringency.
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Paneer made from standardised milk had 56-60% moisture and pH 5.5 to 5.8. The initial microbial profile of the product was
total plate count 2.3X103, proteolytics 7.4X102, lipolytics 4.9X102 and fungi 10 per g. The shelf life varied from few hr at
25-35 C. room temperature to 10 days at 5°C. Addition of 0.15% sorhic acid to the milk before preparing paneer or wrapping
the paneer in sorbic acid coated hutter paper (2 g/m2) extended the shelf life to 36 days at ambient temperature. The same shelf
life at 5°C was achieved hy the addition of 0.05% sorbic acid in milk. The sorbic acid content in paneer varied from 0.15% to

0.3%.

Paneer js an indigenous acid and heat coagulated
milk product and s extensively used in culinary
preparations and snacks. The product Is very popular
aqsgorthern India and is gaining popularity in‘the south

Paneer is a rich source of good quaht?/ protein smce
it normally contains al| the essentla amino acids
present I milk and also_appreciable amounts of
mlnerals and most of the vitamins excepting vitamins

B and C which are mostly lost during processing.

Armed Forces are located at far off places” under
different climatic  conditions. Under these circum-
stances, variety in the menu as also nutritional
adlequacy. assumes. great significance. Because of s
high' nutritive quality, paneer has a high potential to be
considered as a component of Service rations. How-
ever, the maéor drawback s Its short shelf life due to
high moisturé content and low acidity73. For inclusion
In"the Service ratlons its shelf life needs to be
extended, particylar gat amb|ent temperature. Some
preservanon methods such as ehydratlon45 freezing2
or use.of additivess have been attempted: but there Ts
lack of information on microbiological aspects during
storage, which is the main cause of its spoilage, This
study"was Undertaken to find out how the addition of
sorbic acid affected the m|crob|olog|cal keepm%
quality of paneer at ambient as well a3 refrigeratio
températures.

Materlals and Methods
Stanaardised and asteunsed milk (20 1) from a

local milk dair AKar ataka M|Ik Federatlon Mysore{
with 45 per cent fat and 8.5 per cent solig-non-fa
(SNF) Was used. Paneer was made by the method out-

*To whom all correspondence should be made

lined by Bhattacharya et al3. The ressed bIocks of
%aneerwere cut mto small pieces ea weighing aouJ
Oﬁ and wrapped segz)arat ly in butter paper coate
with 2 g sorbic acid/im2. The sorbic acid treated butter
Ea er Was. made as per the method of Ghosh et all
al packing was done in 400 gauge high density poly-
ethylene pouches with 5 pieces in each™packet.

In another experiment, paneer was made from milk
containing sorbic acid. Sorbic acid (0.1 per cent)
solution Was heated _to 70C and_required amaount
added to hot milk (7 80°C§ ? et 0,05 0.1 and 0.15
per cent concentrations. Samples without sorblc acid
served as co r]ol

Storage;  The samples were stored in Walk-in
cooler (5°C) and at ambient temperature (25° -

Analysis:” Paneer was analysed initially as well as
on storage for pH, moisture and microbiological
profile & Er))er stan ard methods M0|sture Was
determined )( eepmgn ?sam ple at 80°C until 1t
attained constant weight. Steam distillation method§
was followed to estlmate the sorbic acid content of
paneer. Sensory evalugtion was conducted on random
samples b}/ a panel of not less than seven untrained
members for_colour, texture, taste and aroma on a 9
point Hedonl) ﬁcale

FOr micronio gmal analﬂsm 10 % épe1neer samplea
were homogenised aseptica yusmg e mortar an

estle. Serfal dilutions were made usin %uarter
tren%th Ringer’s solution as diluent. Samples were
analysed for total plate counts (tpc),. proteolytic
bactena ilaspolytm bacteria, cohforms and yeasts ‘and
moulds er standard  methods910. * Dextrose
Tryptone Agar DTA), Was Used for Tec and Viglet Red
Bile Agar {vrba) for coliforms. Lipolytic bacteria
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were counted on Triputyrin Agar TBA), Xeasts and
mou ds were Observed 0 Potato extrose ar (PDA)  Table 1l Effectof sorbic acid on microbial profile of paneer

supplemented with 100 p.p.m, chloramph emCO and Sorbic acid Colony forming units per
e i bt N RTient agar ) with 10 e YOG IS pere
er cent skim mi basis) TPC Proteolytic Lipolytic
L mE ok g
Result and DISCUS ion : 2 X 1x 4.0 x 102
Freshly repare paneer showed, a pH of 55.-5.8 D1 Rl skl 35 x 10
dh d o 0.15 10X 102  35x102 30X 102
an a 5 60 per cent moisture. Initially, it had 2.3 x Yeasts and moulds : 10 CFU/g respectively

X102 proteolytics, 49 X 102 lipolytics

and 10 easts and moulds erg PI gTabIe 1). VISIb|¥ E)good condition were organolepttcally accept-
C0|or S Were absent eing more heat sensitive they  able for ays The accep tab| iy could be énhanced
m|gt ave ot killed during pasteurisation of milk and by 2 more days by wrapp mgt e%aneer in sorbic acid
equent heatmg during. paneer preparation. coated paper; Aora and Gupta2, and Bhattacharya
A ition of 0.15 per cent sorbic ad to milk'caused @ et al3. reported that paneer |n cold storaﬁ )r
reduction in microbial population f rom 2300 740 and  could be preserved for 6 days whereas the shelfife o
490 to 100, 350 and 300 resp ecttvein for Tec, Proteo 10 days in the present study has been possible due to
Iytic and lipolytic bacteria perg unigi were not found  comparatively fower temperature of storage g5 () and
to be presentIn treated samplés wrapping of paneer in sorbic acid coated paper./There
There was slight decrease In microbial po pulation in  was no Significant change in moisture con ent however
ane g/vra EP gunwra ed) at.5°C |n|t|aI ay gTabIesz the pH ecreased steadily for 12 days and increased
mcrea n thelrnum er dfter 4 d a;r thereafter (Fig 1). This can be attnbuted to the initial
2) Inu wr rg)ed paneer and after 6 days (Taple formation ‘of"lactic acid as. metabolite, su se uent

|n wrap nﬁ) eer at 5°C was observed. The liberation of amino compounds yproteol |c ac ena
wra ed samples showed co O,oarattvely lower microbial  Paneer, made. from milk " containin per cent
gro h than' the unwrapped samples. The samples  sorbic acid, did not show any signif cant mcrease in

Table 2. Storage studies of unwrapped paneer at 5%

Storage _

period Moisture PH TPC Proteolytic Lipolytic Yeasts and

(days) (%) moulds
0 58.0 5.6 2.3 x 103 74 x 10 49 x 10 1.0 x 101
2 58.5 56 2.0 x 103 7.0 x 101 49 x 10 1.0 x 10°
4 59.0 55 2.5 x 103 75 x 10 58 x 10 10 x 10
6 58.8 55 4.0 x 103 8.0 x 10 6.0 X 10' 20 x 10
8 57.8 54 7.0 x 103 15 x 102 8.0 x 10° 4.0 x 101
10 58.0 5.2 55 x 104 3.0 x J03 1.0 x 103 8.0x 10
12 57.0 51 9.0 x 104 7.0 x 103 4.0 x 103 50 x 102
15 56.9 55 2.0 x 105 15 x 10 9.0 x 103 75 x 102
18 56.8 6.0 8.0 x 10s 5.0 x 104 3.0 x 104 1.0 x 103

Table 3. Storage studies of paneer wrapped in sorbic acid coated paper at s

Storage Colony forming units per g

period Moisture . o

(days) (%) PH TPC Proteolytic Lipolytic Yeasts and moulds
0 58.0 5.6 2.3 x 103 74 x 10 49 x 10° 10x 10
2 57.2 5.6 2.1 x 103 70 x 10 47 x 10 10x 10
4 57.5 55 2.2 x 103 72x 10 45 x 10' 10x 10
6 57.6 54 2.5 x 103 75x 101 5.0 x 101 15x 101
8 58.0 54 4.0 x 103 8.0 x 10' 6.0 x 101 20 x 10
10 56.8 53 5.0 x 103 1.0 x 102 9.0 x 10 30 x 10
2 57.0 5.2 1.0 x 104 15 x 103 5.0 x 102 6.0 x 101
15 56.8 5.6 4.0 x 104 50 x 103 2.0 x 103 1.0 x 102
18 571 59 75 x 104 1.0 x 104 9.0 x 103 40 x 102
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the microbial population during the storage period at  Addition of 0.1 per cent sorbic_acid to milk slowed
5°C. Maisture content and pH of paneer did not show  down the muIt|E)I|cat|on of bacteri, although it could
an¥ significant change during the Renod of study, not check completely. The maximum counts were seen
or-use In Armed” Forces™ration, the paneer should at the eng of 24 days (Fig 3). Sorbic acid at a concen-
have accePtabIe Shelf life at ambient temperature tration of 0.15 percent (in milk) extended the shelf
(25-35°C) Tor which preservation by sorbic acid was life for a period of afleast 3 dags At ambient
Investigated. While paneer without additives did not temperatures (Flﬁ 4), Microbial counts did not show
|ast evén for 24 hy at'ambient temperature, addition of  an 3|gn|f|cant c ange during stora%e. pH showed a
0.05 ger cent sorbic acid was not of much heIP either  slight decrease but nd significant change could be seen

|9 2 The micrqbial Ro ulation in the latter case n mmstuLe content of paneer, . .
Increased stead|l1yt|ll 18 asy, when the samples har- ~ From t e_gresent studles, It is evident that addition
houred 7.4 logs TPC, 7.1 IoP proteolytics and 6.8 logs  of sorbic acid to the milk and subsequent wra pm% of
. Subsequently, there Wasatendenc%/_én paneer in sorbic acid coated paper can extend the shelf

|

lipolytics per

repdu}c,%mnpmal the mwrobnﬁ groups in number which life of the Rroduct._ At Jow_temperature (5°C), .3
may be 1giue to exhaustjon of nutri nti and/or accumu- - minimum concentration of 0.05 per cent sorbic acid
latron of toxic materials in the sa_m_E)_ esl2 The pH of (milk Dbasis) is required for extending the shelf life.
samples decreased to 4.5 from initial valug, of 55, Both these samples when subjected to"sensory evalug-
Moisture loss was observed at slow rate initially but tion after 3o days of storage were found in the accept-
durmg{ the period of 12 to 18 days, plenty of water was able range on a Hedonic Scale of 9 r%omts.
collected in the pouches. Sorbic acid analysis of paneer samples showed that
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0.05 per cent and 0.15 per cent sorbic acid in milk
|eads to residual levels of 0.15 and 0.3 per cent respec-
tively In |ganeer. The latter is abgve the limits laid
down by PFAL3 AIthou%h_ frying of paneer resulted in
about 20_per cent reduction’ in”the residual level of
sorbic acid, 1t still did not bring it down to the levels
permitted in India although such levels are permitted
elsewhere,
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Studies on the Blends of Different Pulses (Bengalgram, Greengram,
Lentils and Arhar) in the Preparation of North Indian Sprced apads
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The possihility of preparation of papads from different dhal (dehusked split pulses) flours with or without the addition of black-
gram dhal (Phaseolus mungo L.) flour has been examined. Only blends of dhal flours comprising blackgram:Bengalgram
(70:30), blackgram:arhar (80:20), blackgram:greengram:lentils (60:25:15) and hlackgram:lentil (80:20) yielded papads with
acceptable physico-chemical and sensory quality attributes. The papads prepared from the blend of blackgram:greengram:
lentils (60:25:15) showed better colour, aroma, taste and texture.

Papad, also known as Appalam s a popular snack ~asafoetida, red chilli powder) and refined groundnut
item of India. It is constmed either ‘as such after ol were purchased locally. Black pepper was coarsely
frying or roastrng or as adjunct along with vegetable ground in a laboratory mrII Sodium carbonate and
smlrjns ag curries. sodrum brcarbonate of L.R. ?rade BDH) were used

apads are usually made from a blend of cereal In lgace of sarnjr har commonyemp oyed.
flour ediple starch and pulse flour with common salt, re aratiot of ou% One hundred arts bIended
spices, edible oil, alkaline and mucrlagenous aqditives. our with 8 part common sat 1 part mrxtureo
ome varieties of papads are madg from jackfruit sodrum carbonate and sodium_ bicarbonate  (2:1)3
(Artocarpus heterophyllus), banana or sweet potato; cumin seeds 12 parts, asafoetjda %2 parts, black
shrimps have also been used n papad recipes. The pepper 24 parts, were kneaded with water to grve
main varretres of a ads are tose made from dough of optimum characteristics. Groundnut ol

1) blackgram (spice un%nced ) greengram (sprced/ Srefrned) 2-3 parts was added durjng, kneadin and
unerced) 3) 8300, an & ollin Kneadrnig time  (manual kneadrng

The market stirveyl and the available information2 ~ditferent blends o ga ags variea from 7 min,
have revealed that “in Northern Indja, papads are RoIIrn? fP pads and drying: %h was diviged
mainly prepared from blackgram  dhal, blends of ~into small balls of 25-30 g dnd roIIedo circular plate
8reengram and blackgram or” blends of greengram having smooth surface with a wooden pin (roller) to
lackgram dhals and starch. The use of leSser Known 8|ve Isc of about 0.6-0.8 mm thickness and 150-200 ¢m
and cheaper dhals for the preparation of papads has, |ameter Papads were dried in the sun/crossflowdner
however, not been explored. The present studies were toa esrred mojsture level and packed in 1 éraurg
undertaken to explore the possrbrht% of pre arrng ){prOpyene bags till fried and evaluated for

papads from blends of dhals other than those use Itles
conventionally. Physrco -chemical ¢haracteristics of papads: Ph?/srco
chemical analysis of papads pre ared ‘from selected
Materials and Methods blends was cafried ouf b usrnd | methodsd.
papads:  Raw (dried

Raw material lity blackaram (Phaseolus  Sensory quality evaluation 0
munao |ae arseer? %’% o tZseboﬁ?s ga%red aSSQ% papadso n thoge fried In refined groundnutoil a?t

19025°C were examined by a panel of judges
Cuenn%a ﬂrﬁedu(,c'f as(%'ri |nu rh cgnathus t%eg‘ﬁ comgrrsrng of scientific staﬁas?er thepmethod deécnged
L.) or tur dhal (spIrt pulse, dehus ed rocure rom ovindarajan et al. 5 for their %uahty parameters
Jocal market were ground In a labora ory pamer mil ke colour afoma, (s, evture o overl uality.
into flour of 80 mesh. Blends of blackatam flour with  Based on theseresults final blends were selected.
other dh " flours were 6orepare n th% ratio of 100:0
Econtro ), 80: 20 10:30, 0:50 and were used fpr ResultS aind Disclis

5510
eparing papads using the recipe described efsewhere3.  Bengalgram dnal flour when used alone absorbed
on salt, spices (cumin seeds, hlack pepper, nearIy 25 parts Of water and gave a very soft dough
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without any elasticity. This dough was difficult to roll  perceptible BengaI?ram dhal flavour. But the blend
and gave papads with cracked ed?es_, having Vellow containing flours of blackgram and Bengalgram dhals
colour and brittle texture. Upon frying, papads had in the rafio of 7030 gave a pliable dough which was
brown colour, were hard with brittlé texture and had easy to roll and yieldgd P_apads of acceptable sensory
distinct Bengalgram flavour. Henge, 1t was not possible 3ua |tyr without any distinct flavour of Bengalgrar
to get papads of desirable quality from Bendalgram dhal. The papads prepared from this blend compared
flour alone 6Table 1) Blends of blackgram and Bengal-  well with ‘those Conventionally prepared from 100
ram In 50:50, 60:4Q ratio also gdve unacceptable —per fent bl %kgram dhal g able' 1), _
roduct due to difficulty In dough making, rollingand ~_ Blend of blackgram and redgram (tur) dhal flour in
ormation of crack edged papads with poor sensory  80:20 ratio was folind to be appropriate with respect to

quality after deep-fat-frying. Papads after frying had kneading quality of dough, easy rolling of papads and

Table . Dough characteristics, rolling propertli)t?EFzEﬁE,\?[ualit of deep-fat-fried papads-prepared from blends of

Pulse ~ Water Dough Dough RoIIin(.i Expan- Overall
blends (ml) character  colour property  sion (%) Colour Texture  Aroma Taste quality
Black gram: Lentil
0.:100 35 Less opt. Brown Impossible - - — — — —
60 : 40 35 Light Easy 105  Light Hard Lentil Lentil Not
brown brown dhal , acceptable
70: 30 35 Just opt. " Easy 225 Br. Hard Fried Spicyand  Acceptable
gellow _ pulse balanced
80: 20 35 Opt, Pale Opt. 314 Straw Crisp ~ Spicy &
elastic brown gellow dissolving  halanced
rown
Black gram: Tur
0:100 35 Lessopt. Deep Difficult 30 Reddish  Brittle tur Tur Not
ellow Yellow & hard dhal dhal accept
60 : 40 37 Just opt. |ﬂht Easy 9.0 Straw Fairl "
yellow _ yellow brittle . _
70: 30 3 Opt. Cream Opti- 119 Fairly Fried Fried
yellow mum crisp %ul_se gu[se
80: 20 31 Opt. " 16.0 " Crunchy piced piced Acceptable
and halanced and balanced
Black gram: Bengalgram
0.:200 25 Lessopt. Yellow Difficult 2.0 Brown bHatrttli and ghralm é;hralm Not '
rittle a a acceptable
50: 50 2 33 Golden g
yellow _
60 : 40 27 Just opt. Easy 116 SI!?ht Fried
brittle . gulse
70: 30 30 Opt. Cream Opt. 154 Straw Crispand  Spicy and  Spicyand  Acceptable
yellow yellow dissolving ~ balanced  balanced
Blackgram: LentihnGreengram
0:20:80 30 Less opt. Light Impossible - - — —
brown )
0:30:70 kil Brown . - - _ _ _
ik B on Pal E 248 Straw ) y T )
'15: pt. ale asy 8 Straw Cris Spicyand  Spicyand  Acceptabl
brown gellow% p bgla%/ced bgla)n’ced P
rownis

tinge
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the sensory ualitg of the fried paPads. These papads
on f mg possessed a straw Vellow colour ‘and a
crunc Y exture with sligt blis e_rln?. There was no
perceptible flavour of Tur dhal in the fried pagads
Pre_pared from this blend. Expansion of papads after
rymg was 16 per cent comﬁared to 21 per cent for
Paé)as prepared from blackgram. Other blends of
hese dhals were rejected on the hasis of poor dough
quality, difficulty in"rolling of ﬁapads and poor sensory
quality, of the fried papads as these had hard and brittle
texture and distinct flavour of Tur ahal, gab e ?
Blends of Ogreengram dhal and lentils In difrerent
ratjos gave o_ugh of very poor quality havmg no
roIIm? propertieS and was”hence rejected (Table 1).
But blend of blackgram, greengram and lentil flours in
the ratio of 60:25:15 gave papads of very good quality.
These papads on frying had straw yellow’ colour with
brown "tinge, cns_E) teXture and_without any distinct
flavoyr of constituent dhals. The texture “of these
gfa ads was even better than gapads prepared from
ner cent blackgram dhal Fc ntrol).
|t'ls evident from Table 1 that a blend of blackgram
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and lentil dhals at 80:20 ratio was considered quite
acceptable for papad making based on. the dough
characteristics, rolling propérties, quality of raw
papads and fried papads. The quality ‘of fried papads
Wwas considered very close to the Control prepare
from blackgram flour with respect to_colour (straw
yellow with"hrownish tinge), aroma (spicy, balanced),
and texture_(crisp and crinchy) and taste gfned pulse
balanced). There was no perceptible flavour of lentil
dhal. Expansion of pagad was better (37.4 per cent)
than that of the “control sample. Other blends
contammgbhlgher proportion of lentil dhal were found
ynacceptable”due to' poor rollln? Rro erties of the
dough and poar sensory quality of the papads as they
Were havmq dlstlnctley erceptible lentil dhal flavour,
Papads could not bé rolled with 100 per cent lentil
dhal flour as the dough lacked required elasticity,
Pa&)ads prepared from selected blends were almost
round/circular discs with a_ diameter ranging_ from
185 cm (blackgram and lentils blend 80:20) t0"2L.0 cm
in_100 per cent lackgram papads and thickness from
minimum 0.6 to 0.80 mm (maximum) well within the

Table2. Dough characteristics, rolling properties and quality of papads prepared from suitable blends of pulses

_ Blackgram Black%ram: Blackgram: Black?ram: Blackgram
Particulars (control) lentil tur Bengalgram Bengalgram:
Greengram
Dough characteristics
Water (ml) 40 35 3 R 3
Dough character Optimum Optimum Optimum Optimum Optimum
Colour Cream Pale brown Creamish Cream Pale
, _ _ _ yellow brown
Rolling property Optimum Optimum Optimum Optimum Optimum
Raw papads
Av. unitwt () 30.00 24.00 24.30 23.80 289
Av. dia. (cm 21.00 18.50 20.10 19.90 195
Av. thickness (mm) 0.80 0.60 0.65 0.70 08
Moisture (%) 12.80 1350 1350 13.10 132
Crude fat (%) 320 3.60 330 340 34
Crude protein (%) 19.00 17.90 1840 1970 182
Total ash (%) 9.70 8.80 9.20 8.20 9.9
Alkalinity (%) 2.00 2.10 2.20 2.10 2.0
pH 8.02 1.82 8.07 7.98 8.0
Fried papads
Expansion (%) 21.00 3140 16.00 1540 248
Co?our Straw yellow Straw yellow Straw yellow Straw yellow Straw yellow
with brownish with brownish
_ tinge _ tinge
Texture Crisp Crisp and Crunchy Crisp and Crisp
dissolving dissolving

Fried papads prepared from all the above blends had aroma and taste of fried pulse with balanced spices. All the fried papads were

acceptable.
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ISI specificationd. The average we_ight of these papads gram, greengra_m, lentils in the ratio of 60:40 and
ranged from 23.8 to 30.0 g per unif (Table 2). 0:25:15 respectively.
| the agads had a moisture of 135 per cent or

less as compared to 15.0 per cent (maximum) recom-  Acknowledgement _
mended by IS1. The protein and ash contents'of these Authors wish to thank B.L. Amla, Director, and
papads rariged from 17.9 10 19.7 and 8.2 t0 9.9 percent  K.K. Mookerji, of the Institute, for their keen interest
respectively, the highest in gapads made of blackgram,  In this work.

reengrami, lentils 160:25:15) and the lowest in !t()apa_ds

ade of blackgram.Bengalgram (70:30).. The alkalinity ~ References -
of these apads was about per cent with pH ranging 1 Saxena A K Report on Papad industry in Rajasthan. CFTRI
from 7.82 to 8.07 Regional Centre, Ludhiana, 1987.

From these observations, it ey be concluded that %~ Shualekar, 5 R. and Venkatesh, KV L, Studies on tne

lentils and Tur dhal flours blended to the extent of 20 S s 0L DY o] lghgrey i cereal,pules and
per cent with blackgram dhal flour gave pa(g)ads Of 3. Shurpalekar SR, Prabhakar J V, Venkatesh, KV/L, Vibhakar
acceptable quality. While Bengalgram dhal flour may Sand Amla B L, Some factors affectmg the quality of

be Incorporated Lpto 30 per cent I&vel in the blackgram blackgram papads Fd Sci Technol, 19729, 76,

dhal flour for making acceptable quality papads, *+ Steciication for Papads, 15:263%-1372, Indian Standerds

lentils and greengram dhal flours alone or N cOMDING- 5. Govindarajan V/ S, Dhanargi, S. Lalitha Subramanyam and

tion could not he used to produce papads due to lack Shastri ; N, Sensor quali{y evaluation of papads; quality

of mucilage in these pulses., However, papads could he profile technique an .develogment of the composite scoring
- SCale. Inalan utr Dietet, , 0, .

made satisfactorily from blends of dh’aP our of black le. Indian J Nutr Dietet, 1972, 8, 249
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Effect of Starch Dipping on Quality of Dehydrated Tomato Slices
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Tomato slices turn brown during drying and storage and their rehydration is poor. In this study, pre-treatments were developed
to overcome these problems. Whole tomatoe of Pant T-2” variety was blanched for 60 sec in borlrn? water, 2.5% brine or
0.25% KMS, slices dipped in various solutions and dried to about 4% moisture in a cabinet drier. B anchrng reduced pectin
methyl esterase activity by 31.6%. Dipping brine blanched slices in sulphited starch for 2.0 min at room temperature before
drying improved the rehydration ratio and colour as indicated by lycopene content and extent of browning. Ascorbic acid
decreased from 582.5 to 28.0 mg/100 g solids during drying. Dried product contained 233.5 mg S02per 100 g solids. There was
negligible change in total lycopene of product during drying and the red colour was retained well during 6 months storage under

ambient conditions.

In Indja, about 0.75 million tonnes of tomatoes are
Rroduced annuallgil but hecause .of the Perrs hable
ature and season productron their availabllity varies
considerably and "post- arvest |0sses are high,
Tomatoes can he preserve ayd rng |nte orm ot
pieces,25 and powder by fodm-mat d rrn sP
dryi n?9or drum drying2. Guptﬁ and Nat sun-dried
tomato slices after bla chrn%tem for 10 sec in 2
per cent brine and slicing, Since their resjdual morsture
content was high, theyturned brown during storage
and rehydration was poor. In this study, slices were
grv%rlr various pre-treatments to overcome the above
problems.

Materials .and Methods ,

Firm ripe tomatoes of ‘Pant T-2' variety were
obtained from the Hortrcultural Research Céntre of
this University. They were washed well rnwater Four
tomatoes of unr ofm (iualrtx were tied loosely |n
muslin cloth and several such lots were immersed In

or 90 3ec, and dipped in cold water for quick cooling.
Drt rent lots wi re srnread in Betrr dishes separately,

checked for cracksr skins, clt Into 3-4 pieces with
sharp starnless stee knives and an chanﬂe in_the
texture of their flesh was observed visually. Since
there was extensive change during 75 and” 90 sec
blanching, tomatoes were blanched Tor 60 sec only In
subsequeént studies. This blanching period caused

cracks In skin only without any vistial change In the  times,

flesh.

borIrn%25per cent NaC blanched for 30, 45, 60, 75

Tomatoes blanched in brine or, water were cut into
5 cm thick slices, kept on a sieve to drain-off free
juice, and dipped for 2 min at room temperatuye In:
1) 5 per cent potassium metabisulphite (KMS), (if) 2:5
per cent starch_containing 5 per cent kms (Sulphited
starch), or gn) sulphited starch containing' qne per
cent CaCl2 Slices were spread on trays and"dried in a
cabrnet drier at 781°C for first 4 hr and subsequently
at 53£1°C. Dried tomatoes were packed quickly in
no B/ethylene bags and heat sealed,
dration and rehydration ratios were determined
y th e method described by Rangannalo Extent of
brownrno Was estimated usrng 60 pér cent et anoI and
the results were expressed & Q trca densrt
m. Moisture percentage was estimated by ovén- r |n
at 70+1 C for 24 hr and total soluble so % (TSS), g
and acidity of samples were determined by standard
methods1. Reducing and total sugars Were estrmated
by volumetric.method, ascorbit acid b}( xylene
extraction method, lycopene content spectrophoto-
metrrcaII at 503 nm Using petroleum ether as bIank

soz a/ |od| etric trtratron to owrng
proce ures outrne rn the “Handhook  of g/sr
and  Quality Control for Fruit and eet

Products”10” Pectin meth fy gsterase ac(trvrtx Was
measure bx the method of Lineweaver and Jansen
g rates moisture percentag1 on 3%
wergt asrsg ang samples were measured at
min”intervals and plotted against corresponding drying

Dried starch-dipped tomato slices were packed in

Research paper No. 5282 through Experiment Station, G.B. Pant University of Agriculture & Technology.
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polyethene bags (thickness 93 microns), heat sealed
and stored for about 6 months under ambient conditions
during the months of February to June (room tem
range” 15° to 35°C, atmospheric RH 40 to 90 per cen 2
Thé packets were kept away from direct’ sunlight,
D_urmP stora%e, colour of dried slices was observed
visually. At the end of storage period, rehydration
ratjo \ias determined. ) :

Sensory. evaluation was carried out by Monadic test
using a five_point scaleld. Samples were distributed
amongst 18 families. They were requested to rate the
product for colour, texture, aroma, taste and overall
acceptability on the evaluation card provided to them.
Data so Obtained were statistically analysed to
determine consumer acceptability10)

Results and Discussion _
Chemical composition of tomato ‘CV Pant T-2" is

?iven in Table 1 Moisture content, TSS and pH of

resh tomatoes were in the range reported earlier from
this laboratory5 hut acidity, total sugars and lycopene
contents were lower and values for ascorbic acid were
\S/gﬂ@ttv higher. These differences may be due to
Whole tomatoes were blanched for 30-90 sec in
bmlmg 2.5 per cent brine. Blanching for 45 sec did not
produce any visible change in Peels or flesh of
tomatoes. In 60 sec blanching, peels were moderately
affected but flesh texture remained unchanged whereas
5 and 90 sec blanching damaged flesh™ texture  in
addition to caus_ln? severe cracks in peels and slicin
them. was difficult. Pectin methyl esterase (PME
activity In tomatoes got reduced by about 70 per cent
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Table 1. Chemical composition of fresh, blanched and dried

TOMATO CV PANT T2

Raw  Blanched**  Dried
Moisture (% 94.90 94.80 4.20
T.S.S. (°Brix 450 450 -
pH. o 4.20 4.25 —
Acidity* (% anhydrous citric
acid) ~ 799 1.67 543
Reducing sugars* é% dextrose) 18.00 1370 —
Total sugars* (% extrose?_ 6330 6280  48.30
Ascorbic acid mggIOOq_so ids) 58250 52240  28.00
Lycopene (mF 100 g s0 |dg) 53.30 5320 5230
Pectin methyl esterase (PEUIOOg)  4.32 296 5035

*On dry wt basis, "Blanched for 60 sec in boiling 2.5% brine and
dipped in sulphited starch.

during 60 se blan%hm . As compared to this, there
was riot much furtner decrease In pme activity (2.30
PEU/100 g)_durlng 75 Sec blanching. Therefore, in
further stiidies, whole tomatoes were” blanched for 60

sec only.

Tom%toes were blanched in boiling brine or boiling
water, sliced and dried to 3.5-55 per cent moisturg
along with unblanched samﬁles as a control (Table 2).
But these samples were dark brown (EB 2.000) indica-
tmg that blanching did not check” browning. Their
defydration ratio {DR) and rehydration ratio (RR)
were  185-205 and " 3.4-4.2, “respectively. Non-
enzymatic browning in dried slices may be due to
oxidation and polymerization of ascorbic acid, sugar
caramelization “or” oxidation and polymerization ~of

Table2. Standardization of pretreatments for drying of i.5cm slices of tomatoes cv pant t-2

Blanching medial Dipping solution Moisture i Dehydration ~ Rehydration Browning
dried slices ratio ratio (0.D)
(%)
No'blanching No dippin% 55 185 35 2.00
Sulphitin 48 20.2 3.6 L.70
Sulphited starch2 41 203 40 146
Water No dipping 3.6 201 34 2.00
20% glycerol 39 152 3.2 1.70
Sulphiting2 3.6 245 44 0.66
Sug)hlte starch3 35 194 3.6 0.46
CaCl2 + sulphited starch4 33 218 43 0.27
2.5% NaCl No dippin% 33 205 42 2.00
Sulphitin 33 155 47 0.37
Sulé)hlte starch3 42 24.1 43 0.3
CaCl2 + sulphited starch4 3.6 218 3.8 0.28
'Blanching was done for 60 sec in boiling media2 5% KMS35% KMS in 2.5 starch. 41% CaCl2and 5% KMS in 2.5% starch.
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chopenelz The first and third reactions would require

rpprng blanched cauliflower before drying in
erent solutions, Vviz. gl cerol,  sucrose, ec Was
found to, give light colourga deh drated Ipro ductl314
But drp,orng water-planched tomat srces in 20 per cent
8chero did not rmRrove the colour (EB 1.699) of
ried product and renydration was alsg poor (RR 32)r
(Table 2). Dipping in 5 per cent KMS Instead o
glycerol solution Tmproved the colour (EB 0.658).
fvastava and Nath® had, obtained very . Irght colour
dried cauliflower b}( dipping blanched Tieces In 2.5
per cent starch containing sodium sulphite (0.25 per
cent) and  sodium meta “bisulphite (0.75 per cent)
which retained colour and rehydration characteristics

well durjn storage Colour of Water blanched tomato
slérr:es(,:erdt E 5 per cent starch contarnrng 5

MS and then drred was Irght EB 0.456).

ecorrespondrnB unblanched samples had darker
colour (Tanle 2). Dried slices contained 233.5 mg S02
per 100gsors

Recoristituted tomato slices had poor shape and
texture. Calcium chloride has been used to improve
texture of many canned products1e. Though addition
of ong per cent CaCl2'to starch solution reduced
browning (EB 026822|n w%ter -planched samples it did
nat improve their RR or shape (Table 2). Ianchrng n

5 per cent brine was found to give stperior prodluct
possessrn better colour and RR (Table 2) as com ared
0 water-blanched samples. In bring- bIa ched samples
dipped in_sulphited starch and dried to 42 er cent
molsture EB was 0.328 and RR was 4.3. Refydrated
samples were found to be of attractive red coI ur.

100

601

ASCORBIC ACIDLOSS (%)
T

TIME, Hrs.

Fig. 1. Ascorbic acid loss at different periods of drying of
tomato slices.
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These sampIes were packed in onetherne bags
and stored for about 6 months un er amplent condi-
tions, Te retarned colour and rehydration charac-
teristics well. Longer storage resulted in bleaching to
red colour. This iS contrary to the earlier observation
of Gupta and Nath who had observed extensive
brownrng Better colour retention observed in the
present Case mag be du% to formation of protective
oating of sulphiteq starc

BIanchrng I brine did not make any significant
drfference 0 the (percentages of sugars, ascorbi¢ acid

lycop ene but ryrng redyced percentages of total
sugars an ascorpic able 18 Ascorhic acid
content reduced from 5825 tg 28,00 mg/100 g solids
durrn the course of dryrng The Joss was slow” during
the [0 g but it Increased rapid
subsequently (Fig 1) whén the moisture content of

1642 ¢

2

g

MOISTURE (g Hap/100g SOLIDS )
o @
3 8

5
N
J

Ol

70 90

P
5-0

' Il
3.0
DRYING T/IME (hr.)

1-0

Fig. 2. Loss of moisture during drying of tomato slices.

Table 3. Total sensory scores for different sensory
ATTRIBUTES OF DRIED TOMATO SLICES

Sensor Water blanched Brine blanched Brine blanched

attribut/e sulphited starch sulphited starch anddrp ed in
dipped dipped Iphrte starch

% CaCl2

Colour iV 2 4

Texture -3 0 6

Aroma 7 1 2

Taste 14 19 3

Overall quality 9 19 3

No of panelrsts 18; Numerical score for liked extremeh{ +2,

liked +1, Neither liked nor disliked 0, disliked -1, " disliked

extremely 2
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Tabled4. Analysis of variance of sensory responses for dried tomato slices

Source of variation Degrees of
freedom
For Colour
Between samples 2
RePhcate error 5l
Total 53
For Texture
Between samples 2
Replicate error 5l
Toal 53
For Aroma
Between samples 2
Replrcate error 5l
Total 53
For Taste
Between samples 2
Rthcate error 51
Total 53
For Overall Acceptability
Between samples 2
Re[)hcate error 51
Total 53

’Siqnificant difference at 5% level “ Si%nificant difference at 1% level

Variance Mean F ratio
variance calculated
9.00 4,500 5435
221 0.828
5121
2.33 1.165 1071
55.50 1.088
57.83
2.18 1.390 1m
40.06 0.785
42.84
4.78 2.390 3.380*
36.06 0.707
40.84
1.26 3,640 4.649*
30.94 0.783
47.20

Table value for ‘7’ ratio was 3.19 at 0.05 and 5.08 at 0.0 level of significance.

slices had consrderabl reduced ( |g . But drying did
not reduce lycopene Content (Tabl
Moisture er entage (on dry wergh basrlsi) of dran%
slices agarntdrfym% gerro |ssown I t
similar oFrg or ascorbic acrd 08 during r[;
Results of the sensory evaluation show that fotal
score% for all the se]nsor}/I attrrbutes xcePt for Jexture

was highest for the brine-blanched su ohrte starch
dip ed samples (Table 3). Statistical analysis of these

datg indicated significant clifferences between colour of

sam Ies at 1 percent level ?Table 4()) Thelr taste and
ovea accesotabrlrtey were ound t0 be significantly
different at 5 per cént level.
This study shows that dried tomato slrces cv Pant
ossessrn? good co our can he obtained by blanch-
motem whole In hoill mg 2.5 per cent brine for 60 Se,
cu ting into 1.5 ¢cm thick slices, dro mg for 2 min In
So r cent starch solutions con 7% Ioer cent
rying. in a cabinet drier at
Thes% slrces retained their red ?olour well durrng 6
months storage as observed visually
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Artificial sweeteners - saccharin, aspartame and acesulfame-K were used to replace sugar in the preparation of sweet bread and
biscuits. The specific volume (3.57 to 3.61 mlfg) of loaves containing artificial sweeteners was comparable to that (3.59 ml/g) of
control bread. The ernst colour of breads was light brown as against brown of control. The adverse effects of artificial
sweeteners on biscuit dough properties, colour, crispness and spread factor were overcome by using 20% sorhitol in place of
sugar in the formula. The sweetness intensity of sweet hread and biscuits containing artificial sweeteners was comparable with

that of control bread and hiscuits.

The artificjal sweeteners such as  saccharin,
as%artame and acesulfame-K which are respectively
180 times sweeter than sucrose, arg
permrtte rn various foods under different natronaI
ﬁairtutor re1gulatrons although these are not unw rsally
owe nese compounds are. useful for |a etros
and obese oersons as substrtutes for sugar. The
O Joint Expert Committee on Food Add
evaluated the

and aIIocated an acceptable darIy
intake ADI
respecti ey

19 0-40 and 09 mg/kg b.w
or saccharrn aspartame ~ and
acesulfame

Materials and Methods

Commercial wheat flour and artificial sweeteners -

|t|ves has

namely saccharin, (S.D. Fine Chem d., India),
asparfame,  (Searle (India) Ltd Indig)  and
acesulfameK (Brand name: Sunetf, Hoecfist AG,

West Germany), were used in the studies. Total ash
sedimentation” value, wet gluten, falling number
dama ed starch and'ether extractives of “flour were
deter rned according to AACC procedures rude
anlﬁm th5 gl) WAS estrmated b mroro Kjeldanl
our colour was eermrne sing a
Kethone Flour Colour Grader gﬁenes I11), Farino-
%rap and. extensograph curve Characteristics were
etermined according to AACC proceduresb.
Breads were prepared according to remix procedure
of Irvin and Me Mullan6 with a reduced fermentation
eriod qf 90 min, for the dou%h instead of 165 min,
he recipe contained 10 per Cent'sugar or artificial
S & B Bl
u volume wi ured Usi
drsgrﬁacement method  of aIToch %d pCook
Evaluation of breads was carrred out for crust and
eerb characteristics after 24 hr by a panel of six

Jyages.

Brscurts \vere pre ared usrn the recipe; floyr g64
arrg18 23 o artif] ca sw eur ae tin e
% non- at mr ucose

saIt (1048) akrng nOWder 502 g ammonrum brear
bonate (0.5 ), sodium bicarbo E % vanil |n
(0.05 gg and water (13-15 m(} Biscujts wjth artif |cra
Sweeteners wereaso repare |n combrnatron with 10,
20 and 30 per cen sorpitol a Chem. AG,
Swrtzerlandg Evaluation of brscurts for colour, crisp-
ness, spread factor and sweetness was carried out by'a
panel Of six judges,

According to Friedmang, sorbitol can he used upto
30 per centgrn baked goods. P

Results and Discussion
Flour used in bread and biscuit was of medium
strength. The values for protein (9.0 per cent), wet
gluten (254 ger cent) sedimentation value (21) water
bsorption (59.1 per cent), faringraph stability (5.5
min extensograph maximum resrstance 0 extensron
80'BU), extensibility (173 mm) and enereg
Were comparable to the average values eported by

Table 1. Effect of artificial sweeteners on the quality
of sweet bread

Parameter  Control“  Saccharinl AspartameX Acesulfame-Kb

Crust colour ~ Brown Light Light Light
brown brown brown

Loafwt (g) ~ 147.70 13330 13540 134.40

Loaf vol ?ml) 530.00 480.00 490.00 480.00

Specific loaf 359 3.60 361 357

vol (mlfg)

- Contains 10% Sugar in the recro

b Added replacing sugar at the level equivalent to 10% sugar in
sweetness.
Sweetness was normal in all cases.
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Shurpalekar et aF., obtained for the medium strong
wheat flours.

The change,in crust colour of bread was from brown
of the contfol to that of light brown of those made
with artificial sweeteners (Table, 1). This was the artl-
fact of elimination of sugar in"the formula, The
redyction in loaf weight by 12.3 to 144 g of breads
made with artificial Sweeteners compare to th at of
contro| was attrrbuted to the highe doug grre of
control to. wi |ch er_cent sugar was
reduction in vol Fme (40-50 m{? observed for the Ioaves
containing artrficial sweeteriers could be due to
reduced glas productron because of lack of enouqh
ermenta esugar However, specific volume (3.57

93 reads with artrfrcral sweeteners was not
a ecte ecauseo lower dough yield and loaf weight
which compared favourably with' that of the control
53 59 mifg). Also the crust, ‘shape, crumb colour, grain
nd textdre remamed unaffected. The sweetness of
breads with artificial sweeteners is perceptible and
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comparable to that of control sweet bread.
e hiscuit doughs with artificial sweeteners were
hard and difficult 0 roll. However, the rolling charac-
teristics |mﬁroved with the addition of 20.or 30"per cent
sorbitol. The colour of biscuits with artificial sweetener
Wwas, creamish white and |mProved to I%ht brown
similar to that of control with 20 per cent sorbitol
Tables 2.3 and 4). At 30 per cent sorbitol in the
|s%urt dou%h the ‘colour of biscuits was brown. The
surface WAIEH was uneven and rough in case of biscuits
with artificial sweeteners improved with the addition
of 20 or 30 per cent sorhitol. The maximum score (8
for crispness of hiscuits obtained with artificia
sweeteners was at the 20 per cent sorbitol as against a
score. of 10 for the control, However with 3) per cent
addition of sorbitol, the biscuits turned brittle. T
spread factor value decreased from 100 for the control
to 70.4 to 83.7 for biscuits with artificial sweeteners
which qraduall increased with the addition. of sorbitol.
The values obtained for 20 per cent sorbitol biscuits

Table 2. Effectofsaccharin*and sorbitol on the quality of biscuits
Values at indicated sorbitol (%) levels
Parameter Control
0 10 20 3
Colour Light brown Creamish white Dull brown Light brown Brown
Surface Even/smooth Uneven/rough Uneven/rough Even/smooth Even/smooth
Crispnessh 100 6071 7+0.71 81032 6071
Werrfht ) 7.0 1.1 6.4 6.3 6.2
Width (mm) 53.0 44.0 49.0 505 52.2
Thickness (mm) 54 54 5.2 50 47
Spread ratio 9.8 8.2 94 101 11
Spread factor 100.0 83.7 95.9 103.0 1132
a = Added replacing sugar at the level equrvalent to 30% sugar in sweetness

b = Maximum score - 10. values are means + SD
Sweetness was normal in all the cases..

Table 3.

Parameter

0

Colour Creamish white
Surface Uneven/rough
Crispnessh 5t 0.71
Werdht (0) 6.9
Width (mm) 49.0
Thickness (mm) 6.8
Spread ratio 6.9
Spread factor 104

E ffect of aspartame*and sorbitol on the quality of biscuits

Values at indicated sorbitol (%) levels

10 20 30
Dull brown Light brown Brown
Uneven/rough Even/smooth Even/smooth

6+ 063 81071 5071

59 5. 6.5

418 50.3 524

51 51 44

94 9.9 119

9.9 101.0 1214

a = Added replacing sugar at the level equrvalent to 30% sugar in sweetness

b = Maximum score - 10. values are means + SD
Sweetness was normal in all the cases.
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Tabled. Effect of acesulfame-k"and sorbitol on the quality of biscuits
Values at indicated sorbitol (%) levels

Parameters

0 10 20 30
Colour Creamish white Dull brown Light brown Brown
Surface Uneven/rough Uneven/rough Even/smooth Even/smooth
Crispnessh 5071 7 0.71 81063 6071
Wel?ht () 14 6.7 6.9 1.
Width (mm) 49.5 9.9 511 537
Thickness (mm) 6.9 53 5.1 55
Spread ratio 1.2 94 10.0 9.8
Spread factor 735 102.0 100.0

a = Added replacing su% rat the level equivalent to 30% sugar in sweetness

b = Maximum score - 10. values are means + SD
Sweetness was normal in all the cases.

Bl_Ol 10 1032 compared well with that of control
Iscuits. The sweetness of biscuits with artificial
sweeteners was perceptible and similar in intensity to
that of control hiscuits, .

The results have shown the possibility of usmg
artificial sweeteners in the preparation of Sweet brea
and_bmcm}s for medical reasons, However, at present,
addition of artificial sweeteners in bread and biscuits is
prohibited under the provisions of Prevention of Food
Adulteration Act of India.
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Retinol deficiency in rats leads to changes in the intestinal epithelial cell membrane glycoproteins. A significant, quantitative
decrease in one of the component glycoproteins was observed in the villus cell fraction. Lithium diiodosalicylate extraction of the
cell membrane glycoproteins followed by electrophoretic analysis supported the above observation. Cell agglutination studies
with lectins indicated a decreasing trend in the titer in the villus fraction in retinol deficiency. This suggests a cell surface change
in the epithelial villus cells as they differentiate and move up the villi. Carbohydrate composition of isolated glycoproteins
showed a significant reduction in mannose, which was supported by tracer studies indicating reduced incorporation of mannose.
These results have been discussed in the light of the effects of retinol deficiency on epithelial cell glycoproteins in the process of

differentiation of villus cells.

An impairment in the intestinal epithelial cell
differentiation is suspected in retinol deficiency due to
altered membrane structurel The involvement of
retingl in the biosynthesis of tissue-specific glyco-
proteins and the partrcrpatron of mannosyl_refinyl
phosphate as the™ sugar donor is_ knowin2. This
Intermediate could aIso modrfg certain glycosylation
reactions resultmq in altered cell surface propierties,
specifically medidted by membrane gpcoprotems In
the present stydy, the ‘effect of retino defrcrencp on
the rat mtestmal epithelial cell membrane glyco-
proteins has been reported

Materials and Methods

Retinol deficiency was induced in weanlin maIe
albino rats as reported earlier3. The animals (L gﬂ
were Killed by “cervical dislocation and the smd
Intestines were” processed immediately, The epithelial
cells were fractionated into villus, middle and crypt
fractions accordm? to the method of Weiserd.

Aﬁglutrnatrpn of intestinal epithelial cells: Inteétmal
eprt lial cell fractions were separately teste
ngrlutrnatron Clean plexi-glass plates provided with
wells were used to follow agglutmatron Inifially, 0.2 ml
of salrne was placed in thése wells. Lectin (Concana-
vam orweat germa |utinin, 1mg/mR Wes drluted
serra ly In th ese Wells The last well"co tammq

serve as blank, Cell suspension (0.2 ml) wes

prpette into_each well and incubated at ambient
emperature for 2 to 3 hr followed by 10to 15 min at

*To whom all correspondence should be made

37°C. The a?tTrIutmatron titer was scored against the
blank without Jectin as follows, Each value is computed
thus. In a single experiment, the agglutination titer was
scored 4+ hrghes’ti 3+ 10 2+ (medrumrz and 1+ t0 0
(lowest). After co pIetm(Ir six experiments the highest
scores Were added and Yaken as 100. Medium™and
lowest were also computed similarly and expressed as
percentages in relation to the highest fiter.

Cell membrane quco rotein extraction and analysis:
Cell ‘membrane glycoproteins were extracted using
lithium drrodosalrc late according to Marchesiy. The
extract é )n as hydrol sed "N h¥drochlorrc acrd
at 105°C for 6 fr, The hydro ysate was fractionated on
Dowex H+, 200-400 mesh, The aIdrto acetates of
neutral sugars were analysed % 7gas liquid cromato
graﬁh maPac ar Madel 427" gas Chromato rap
with & column of 3% Q V225 on chromosorh
according to Sawardekar et al.o

Sialic “acid content of glycoproteins and the ceII
sonicate supernatant (in the neuraminidase assay) was
determmed b the throbarbrturrc acd method

lucuronid asez Neura

euramrnt %
nidase actrvr mt I sonicate and (3-glucuron ase
cell omogenate Were as ayed according

activity In th
to Héijiman and Roukema8 and Gianetto and d?
Gl co-

Duved respectively.
Electrophoresis of membrane gltécoprotems
protems were solubilised in "1% "sodium do e?/
sulphate, electrophoresed on polyacrylamide %els and
stained with Periodate-Schitfs ~ stain  according to
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Fairbanks et al. 0 The 8els were scanned at 520 nm in
a Beckmann Model 26 recording spectroBhotometer
provided with a %el sriannrng ﬁtachment rotedn Was
assayed using the Folin-phénol reagent according to
Lowty et al.n
Tracer studies in vitro: - The Incorporation of
U-4 C- mannose into rntestrnal pithelial cells was
done as foll ows |solated ertheIraI ceIIs sus ended In
Krebs Henseleit bufferwer rncubate with (l of
C-mannose (sp. act. 3 rm mole, Bhabha
Atomrc Research entre Bomba India) at. 37°C for
45 min. The reaction was stopped by the addition of4
mi of 5 per cent cold trichloroacetic acid (TCA) a
foIIowed b}/ centrifugation at 20003 The pellet was
washed with ether he dry_residué was hydrolysed
with 0.4 ml of TN NaOH at'80°C for 30 min.” Aliguots
Oo?r nntrel were taken for counting in a Beckman LS-100

Tracer studies in vivo: The animals were injected

H d lucosamine
yrochlonde New England Nuclear SA. After
tfiree hours, the animals were sacrrficed by cervical
dislocation and. the rntestrna ertheIraI cells were

fractionated. Aliquots 5m ofce suspension were

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 26, MAY/JUNE 1989

The peIIets \vere washed once again with TCA
fol Iowe }6ether he dried samples were hydrolysed

N NaOH at 80°C for 20 min. Aliguots (0.2 ml)
were counted as above.

Its and Discussion

The Intestinal epithelial cells were chosen as a
model system to study the changes Induced at the
membrane level during differentiation. since the
epithelium comprises differentiated cells in the villus
and undifferentiated cells in the crypt zone. It has
been observed that in retinol deficiency the activity of
alkaline phosphatase is decreased “in the villus
fractionl Alkaline phosphatase has been suggested as
one of the markers of cell differentiation. I7°order to
determine whether the observed decrease i, alkaline
phosphatase activity is reflected in changes in glyco-
protein pattern, the ceII membrane gIKco roteins \Were
solu rIrzed and anal se X % ectrophoresis on poly-
acr amid ege Foud Istinct aﬂds andﬂan occaslonal

could pe seen. Among the four pan

n th/e vaus ractron tR rrst band 15 reduce srgnd‘1
cant| ¥ in retinol defrcrenc%/ TabIe 1), There i no
squ cant.change In the other cell fractios.

RGSH

treated with 5 per cent and sedrmented at 2000 . sing lithiunt diiodosalicylate, the cell membrane
Table 1. Densitometric analysis of rat intestinal epithelial cell membrane glycoproteins in retinol deficiency
Intestinal epithelial cell fractions
Villus Midadle Crypt
Band No. _ . :
Control Retinol Control Retinol Control Retinol
deficient deficient deficient
1 2821 26 190z L9 23128 225113 212+ 21 252121
2 20.7+ 37 3021x31 2551t 21 252t 24 230126 253142
3 205+ 17 2351 19 2251 15 252120 306 £ 24 238120
4 225£ 36 212+ 47 295142 21350 254137 255148
Values are relative 5pereentages and mean £ SEM of six independent determinations.
Significant, P<0.0
Table 2. Densitometric analysis of isolated intestinal epithelial cell glycoproteins in retinol deficiency
Intestinal epithelial cell fractions
Villus Middle Crypt
BandN t> . : :
Control Retinol Control Retinol Control Retinol
deficient deficient deficient
1 390+ 28 450125 432150 504t 6.0 36.0£ 69 315143
2 51.0£ 19 436% 2.2 46.2 £ 4.0 388+ 4.0 524125 525138
3 112112 112126 1061+ 19 106t 31 1061+ 19 98+ 14

Values are relative

éjercentages and mean £ SEM of six independent d
"Significant, P<0.0

eterminations.
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glyco?rotetns were partlaIIy Bunfted for electro-
foretic anag/ds Only thrée bands could be seen
w Ich on dengitométrie anaIy3|s revealed thaf gTabIe )
the second band in_the Villus zone is significantly
lowered in rettnol deficiency. The second band did not
show any sjgnificant cnange in the crypt and middle
fractions, The above observations sulnport the results
on alkaline Phosphatase in the cell’ membrane &
reported earlierl

In an attemp t to investigate whether the observed
differences |ng co roteins’in retino| deficiency is the
reault of lysosonfal damage, the achwttes of %%I Iucutro-
nidase and neyram| ere determined “in
homodenates o?e |tH ?tai ce/YI teracttons The resuns
Indicated no_significant differences. in the activities in
retinol deficiericy (Table 3). This is suggestive of the
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Alkahne phosphatase and its isoenzymes are
reported to_be glyco rote|n In character12 n view of
thls and to invest at teensum? cell surface changes
an tenature of the carbohydrate nvolved, the effect

1,ldant agolutinin on the céll agglutination in retinol

e denc Was studled t The resl svvttth concanavalin

and wheat germ agolutinin (

g|v n |n Table 4. The a ?uttnattoqg t|ter of wﬁus cgfls
in retinol deficiency aggeare d to be ower than In
controls On the Other hand the ag%uttnatlon of
ean crth cells is unaltered b

WGA the villus cells did not revea any marked
change in the tifer In retinol deficiency, except at low
concentration of the Iectln a decreasmdv trend In tlter 15
Indicated. In the midd ean the CW

In the deficient group was lower t

action, t etlter
n that in the villus

non-involvement “of  lysosomes in~" glycoprotein fraftlon at 200 [x t g lectin. This |nd|c%tes that the villus
changes. cells are more reSponsive to wGA than the other two
Table3. Lysosomal enzyme activities in intestinal epithelial cells in in retinol deficiency
Intestinal epithelial cell fractions
Villus Middle Crypt
Control Retinol Control Retinol Control Retinol
deficient deficient deficient
B-Glucuronidasea ~ 41.0 £ 4.0 420+ 4 8 3L1+23 28,5+ 2.5 342151 328+27
Neuraminidaseb 0106+ 0.02  0.09 (.02 0.116 + 0.01 0120+ 002 0106+ 001 0.120 + 0.02
V' moles naphthalene released/mg/60 min.
V' moles sialic acid released/mg/60 min. o
Values are the mean + SEM of five independent determinations.
Tabled. Agglutination of epithelial cells in retinol deficiency
Titers of intestinal epithelial cell fractions

Lectin Villus Middle Crypt

Control Retinol Control Retinol Control Retinol

deficient deficient deficient

ConA
0.1 22 16 16 — 13 20
0.781 38 26 40 36 28 30
3125 48 3 46 40 45 33
12.50 5% 48 46 — 51 54
50.00 79 14 10 78 10 80
200.0 100 84 90 88 80 86
WGA
0.1% 10 3 6 9 14 10
0.781 24 155 30 26 20 29
3125 3 21 32 42 2 %
0 2 5 m u 0 »
2000 % 100 100 8 60 66
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Table 5. Monosaccharide composition of intestinal epithelial cell glycoproteins
Intestinal epithelial cell fractions
Villus Middle Crypt

M ono : :
saccharide Control Retinol Control Retinol Control Retinol

deficient deficient deficient
Glucose 194+03 167 £ 05 174+ 03 097103 184+ 05 179+ 0.7
Mannose 155+ 04 0.60 + 0.1* 05600 077102 070+ 0.1 06200
Galactose 393+09 364+ 15 3521 0.7 241 £ 0.6 35008 400 13
Fucose 162£03 093+02 24403 207+ 05 163105 28007

M of six independent determinations.

Values are relative éjercentages and mean £ SE
‘Significant, P<0.05.

fractions. The decreasing trend in the. a%glunn,anon
titer in the villus fraction In retinol deficiency indicates
a surface change in the epithelial villus cells'through a
change in the Cell surface carbohydrate in the differen-
tiating villus and middle cells in fetinol deficiency.
Thé carbohydrate composition of the isolated
epithelial cell glycoproteins was analysed in order to
correlate the ‘changes observed in” the membrane
glycoproteins in relation to the retinol status of the
ariimal. The results are shown in Table 5. A specific
significant reduction in mannose content is observed in
the villus fraction in retinol deficiency. Glucose
arﬁ)p%ars to bf r$duc_ed whereas galactose is'unaffected.
In"the middle fraction, fucose, galactose and glucose
reveal a decreasing trend M retinol _deﬂmencey
mannose bem? unaffected. The crypt fraction showed
Increased level of glucose and galdctose in relation to

Table 6. Sialic acid content of intestinal epithelial cell

GLYCOPROTEINS IN RETINOL DEFICIENCY
Intestinal epithelial cell fractions

Villus Middle Crypt
Control 00842001 0040+001 0052001
Retinol deficient 0.084 + 001  0.034 £ 001  0.05+0.01

\Lmoles of sialic acid/m Erotein._ . o
Values are the mean £ SEM of five independent determinations.

Table7. InVNV@incorporation of i-ke glucosamine into
intestinal epithelial cell in retinol deficiency

Incorporation (cpm/m?) into intestinal epithelial
cell fractions

Villus Middle Crypt
Control 2638 + 265 1931 + 334 1579 + 260
Retinol deficient 3163 £ 392 2182 + 376 1880 + 283

Values are mean + SEM of five independent determinations.

middle and villus fractions in other groups whereas
fucose and mannose showed a gradual increment from
crypt to villus. The content Of sialic acid was not

affected (Table 6). . _

It has heen suggested that the epithelial cell differ-
entiation depends on the direct involvement of retinol
I certain _glycos%I transfer reactions durlng specific
glycoprotein “synthesis. Hence, it was of interest to
investigate. whether gilycos lation Proceeds simulta-
neously with the development of cell membrane from
crypt fo villus. The results shown in Table 7 indicate
ng significant change in the incorporation of 1-14C-D-
8Iu,co_sam|ne Into ™ the intestinal cells in retipol
Oeficiency, Further, the extent. of incorporation
Increases’ from crypt to the villus in both th grouRs
?grdmtehre latter could incorporate twice as much as the

Stuiiles on in yitro incorporation of U-4C-mannoge
revealed reduced Incorporation info villus fraction (/0

er cent compared to controls) in retinol deficiency
data not shown), that was comPanIe with the 3|gn|f|-
antly reduced mannose content observed in extracted
glycaproteins, o - _

In ?onclusmn, a significant q#antltatlve reductjon
of a glycoprotein component of the rat intestinal villus
cell mémfrane in_retinol deficiency Is observed. Cell
agﬂlutmatlon studies using plant lectins suggested cell
sUrface chan%es In the villus fr?ctmn. Carbohydrate
analysis and tracer studies revealed reduced mannose
In the cell membrane glycoproteins.
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The activity of rat intestinal epithelial cell alkaline phosphatase revealed a significant decrease in the villus cells in retinol
deficiency. There was no recognisable decrease in activity from the cells of the crypt region. Non-specific esterase activity also
exhibited a similar trend. A significant decrease in activity was noted in the middle fraction in retinol deficiency. The cell count
showed a significant difference in the lower villus-middle zone in retinol deficiency indicating a reduced ability of the cells to
migrate out of the crypt zone. An assessment of the activity of the soluble and membrane forms of alkaline phosphatase
sur]rgested a vectorial gradation in activity. Electrophoretic analysis of alkaline phosphatase isoenzymes revealed minor changes

only in the villus and middle fraction in retinol deficiency.

It i5 universally accepted that retinol i |s requrred for
grovvth and differentiation. Studies by D
ng Core¥ and Hayes2 on rat intestinal mucosa In
retinl deficiency, indicated that the gablet cells are
significantly reduced in number in addition to altered
biochemical functions. It was also shown that retino
rnfluences the direction of differentiation in epithelia
cells3. The importance of retinoids have been empha-
sized in their requrrement for the normal yrothelia
differentiation4 and for the marntenanc? pf prma
mucociliary epitheliumd. Intestinal epithelial cells are
continuously renewed once in 72 hr and are formed
from a principal cell that multrplres inside the cryp
repron hese cells, will qradualy move up the vil
differentiate into differen xpes of cells. During the
proceis of differentiation, the cells acquire marpho-
ogical6, enzymatic/ and  transportd characteristics of
mature entefocytes. Werser]D studied alkaline phos
phatase a membrane- odun enzyme as an indicator of
ntestrnal epithelial ceI fferent ation.
aloer te effect of retinol deficiency o
rat rntestr prthe ial cells at drfferent staps
dif erentratron been . reported by followin ﬁ
alg e phosp atase activity as a marker for ce
erentiation.

Materials and Methods

Retinol deficient rats Weanlrng female albino rats
were made retinol deficient bg/ feg mg retinol- free diet
as reported earlierd. Rats wére killed by cervical dis-

*To whom all correspondence should be addressed.

e Lucaetal.l

location and the intestinal epithelial cells were

fractionated accordrn(i to Wejser
Intestinal”epithelial cell fractionation: Epithelial
cells were fractionated from non-fasted female rats.

Intestine Wi%lS excised and. rinsed once with 0,154 M
sodium _ chloride _containing 1 mM dithiothreitol
100-125 mI/rntestrnegj They were filled with squtron
potassium chlorice 1.5 mM sodium chloride 9%
rrsodrum citrate dz otassr m hh/ ogsen
phosp ae8mM %en os at
mM, pH 7.3) and U a 37 tor 1 min. The
contents were discarded. The intestine was filled wrth
solutjon B (Potassium dihydrogen phosphate 8 m
disodium, hydrogen phosphate 5.6 mM, EDTA 1 ml\/l
and dithiothreitol 0.5 mM, 3) and mcubated at
°C for varying periods. of time to detach the ceIIs
sequentiall from the villus tip to the crypt base.
Fractions 1, 2, 3 and 4were obtarned sequentrallsy bg/
incubating Separately for 4, 2, 2, and 3 min. re
trver Fractjons 5 and 6 were collected after 4 an
min. resperarvely and fractions 7 and 8were coIIected
after 10'and 15min respectrvelly Fractrons to
and 1-8 rep resentrn he vilfus, e and ¢ p
egions r ectrvey were fooo led and cells co ected
centrr Ing at"900 g for 10 min. in polyallomer
tu 6s, Cels w?re “f ended n a(pproprrate buffer
before use, Cel vra was tested by Trypan blye
dye exclusion. method. "The. numper fvrabe cells
were counted in all the |Rdrvrdual fractions,
Assay of alkaline phosphatase activity: Pooled

150
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epitheljal cell fractions were sonicated for 60 seconds on 5 per cent Eol_yacrylamide gels. The gels were
In cold phosphate buffered saline without Ca++ and  stained for alkaline “phosphatase actlvﬂrv using
mﬁ¢mmmmmmmmmmwmmammymmmmmmm%wmmm
min. at 4°C. The activity was determined in thé super- ing at 5% nm. Membrane forms of alkaline phospha-
natant usmﬁ; p-nitrophenyl phosphate according to  tase were analysed by mcludlng 0.1 per cent (W)
Wejserl(). Tfie assay system consisted of 0.5 MtrisHCL  Triton-X-100 in'the above procedure.
butfer, pH 9.4, containing 0.3 mM zinc chloride, 10 mM
magnesium chloride, and 0.23 mM p-mtrthenI Results and_Discussion _ _
Phosphate substrate in a total volume of 1.0 ml takén  The specific activity of alkaline phosphatase in the
N a test tube. Reaction was initiated b me01num soluple fraction of intestinal epithelial cells is shown in
enzyme extract. Contents were incubated at 37°C for  Table L A reduction in the activity is observed in the
15 min. Reaction was, terminated by adding 0.5 ml.of ~first fraction representing the cells from the villus tip
0.5 N sodium hydroxide. The contents were clarified in retinol deficiency. Fractions two to four representmg
by centrifugation at 4000 rpm/15 min. The product, the cells from the villus region also revealed reduce
p-nitrophenol s estimated In the supernatant by actjvity. There was no reconsable change in the
measuring the absorbance at 420 nm. with reference t0  acfivity_in fraction Six {0 el(Tl t_corresponding to_ the
a standardl curve for p-pitrophenol. cells originating predominantly from the crypt region.
Assay of non-specific esterase activity: Esterase qumﬁm%wm%hwemQMwSQ?md%
mW|wm%wwmdmmmemmem%snw@mdwwmmmmmmmmmmmnmme
and NelsonIl except that fast blue BB ‘was used intestinal epithelial cell renewal system13 An assess-
instead of fast garnet. ment of the activity indicated an elevated activity in
AmeMw%QﬂmMmeWMwMaM the differentiated villus cells and low activity in"the
per cent acetone, 40 mM sodium phosphate buffer —undifferentiated crypt cells (Table 1). It” further
mHZOaMemnmmamMmewﬁZBmhmsrwwMHMUnmmm?ﬁmmmﬁMaﬁmyanm
Incubatéd at 29°C.for 10 min. The reaction was termi- wll,us/crylot zone, viz,, the middle zone Is redyced,
nated by adding 0.5 ml fast blue BB solution (0.075.g  This codld be due to the presence of undifferentiated
mﬁmdmwmmWWMWmm%wwmgcwm%mmﬁmeWMwammmm
After 15 minutes, the ansorbance at 560 nm was lower esterase act|V|t¥. _
measured. The acfivity In terms of a-naphthoHiberated . The cells in each Tractign were counted to gef an
mmeMMﬁwmmwMMme|Mﬁmwmmmwwmwmwmmm
a-nqphthol. _ _ cell pumber. Results (Table 1) revealed that n each
Electrophoresis of alkaline phosphatase; The ﬂmﬂm1mepmmn1onugM|nW%unmwmdmtm
method of Smith et al. 12 was follfowed for the electro-  crypt.(/ and 8) and upper villus (1 and ZI) zones. A
phoretic analysis of isoenzymes of alkaling phosphatase ~ significant difference iS observed in retinol deficiency

Table 1. Enzyme activities in rat intestinal epithelial cell membrane fractions in retinol deficiency

Cell number3 Alkaline phosphataseh Esterasec

Cell. Control Retinol Control Retinol Control Retinol

fraction deficient deficient deficient
1 37 31 37+07 17£01 144+ 26 141+ 10
2 59 11 24+ 06 10£05 154 + 19 129+ 12
3 9.1 31 16£03 0601 141+ 15 112+08
4 124 6.7 1605 09+02 107+13 105+ 12
5 8.1 51 17405 09102 145+ 11 9.9* + 0.9
6 119 49 12102 1010.1 129121 138 16
! 8.8 8.1 1040.1 1202 115+ 18 115+ 15
8 8.6 04 10401 0.7%03 127419 84% 121

Values are the mean £ SEM of five independent determinations.

*P<0.05.

a x 106

b p moles p-nitrophenol liberated/mg/15 min.
¢ p. moles a-naphthol liberated/10 min/mg.
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Table 2 Ratintestinal epithelial cell alkaline phosphatase in retinol deficiency

Intestinal epithelial cell fractions
Villus Middle Crypt

Soluble Membrane Soluble Membrane Soluble Membrane
Control 0.22 £ 0.02 57109 0.3+003 54+09 011 £0.03 29206
Retinol deficient  0.14 6ir30.02 3.5 E;r104 0.09 2;50.01 18 §80'2 0.09 é_rl0.0Z 17 5ir80.3
p value <0.05 %(?1 <(().08)5 s\ts) (NS) (NS)

Values are the mean £ SEM of five independent determinations.
Activity expressed as p. moles p-nitrophenol released/mg/L5 min.
Frgures in parentheses indicate per cent change

not significant

in the number of cells from lower villus (fractrons 3
and 4) and the middle zone (fractions 5 and 6). Thus
In retinol deficiency, the cells exhibit their inability or
reduced efficiency to migrate out of the crypt zone,
Thus, as the, intestinal epithelial cell differentiates from
crypt to villus, the specific actrvrty of the marker
ensze also increases concomrtantl¥ Reduced activi
In the villus zong Indicates the specific action of reting
on the differentiating cells whereas the activity in the
%/pt {ract é)n comprising the undifferentiated” cells is
nat afrecte

Alkaline ghosphatase in rat resent in, the
soluble as well as the membrane- boun formX4 These
two activities were assayed and the results are given,n
Table 2. The activity I the soluble fraction is srginrfr
cantly reduced in thé villus and middle_zones |n e moI
deficiency without affecting the activity in t e Cry g
zone. Trie activity is in the same ran e in th retrn
deficient group whereas in the control grou the vill us
and middle fractions had two fold activity than the
crypt fraction. The activity in the membrane Is also

treajcltfgrgjs in retinol deficiency in the middle and villus

The decrease in the alkaline phosphatase actrvrt;i In
the soluble and membrane forms is higher in the villus
compared to the middl fracLon su ?estrng avect rrat
1gra ation In activity. Thus, the results reveal that bot
orms of alkaline phosphatases are diminished in the
villus and . middle fractions indicating that these
enzyme activities show a common property of being
influenced by retinol. It has heen re?orted that these
two activities are antrgenrcall identical but distinct
biochemically (indicating marker of differentiation).
Reduced  alkaline phosphatase activity In the villus
zone indicates the specific action of ‘retinol on the
drfferentratr ug cells whereas the activity n the un-
dif erentrate crypt ce 1S not affected t all. Recent
studies by Sasak eta lSsowe that changes in cell
surface are the resu It of altered g cosylation mechanism
that could affect the Erocesso ferentratron Hence
the results are suggestive of an impairment in the cell
extracellular matriX interaction in the retinol deficient

Table 3. Rat intestinal epithelial cell alkaline phosphatase in retinol deficiency (relative percentages)

Intestinal epithelial cell fractions

Activity Villus Middle Crypt
(Iso-enzyme) Control Retinol Control Retinol Control Retinol
deficient deficient deficient
1 193+29 115+ 18 148+ 18 96+ 13 ND ND
2 122+ 15 114+08 145+ 28 132+ 24 12122 83+ 19
3 43.4 1 6.6 540t 33 495+ 5.1 625+ 51 700+ 50 798+ 55
4 200+ 2.9 183+29 198+ 32 11.0* £ 2.0 190+ 24 1451+ 30
5 98+ 29 61+ 18 32t 15 42+ 14 ND ND
Values are the mean + SEM of five independent determinations. The relative percentages were computed after densitometry.
Significant P<0.05; ND - Not detectable
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status hindering the cell migration along the villj.
The isoenzymes of aIkaIrne phosphatase were jdenti-
fied on 5 per cent polyacrylamide %els after eIectro
Phoresrsa den v\y 5 %tarnrn%v The soluble form of
he enzyme showed five hands With varying intensities
in the vrIIus and migdle zones wheréas only three
bands could. be seen In the crypt fraction coristantly.
The Intensities of these forms were analysed by deni-
tometry and the results “re given in Tatile 3. The first
band in the villus and middle zones showed a significant
decrease In activity in_retinol deficiency, sugportrno
the results in Table'2. The crygt fraction did not reved
any change in_activity hetween the two groups. The
ISoenzymic actrvrlgy fth% membrane for of alkaline
phosphatase as arfalysed by staining on electrophoretic
gels revealed only “two actrvrty and protein” bands
W rchd not show an change in actrvrt%/ in retinol
%rcrenc?/ T0 endf rt Jer SUR or%to the bigchemical

servations, the alkaline pnosphatase activity was
followed histologically . in cryostat sections Of the
Intestinal duodenum, je é gunum and ileum. The control
8roup revealed characteristic hi Sgh enzyme activity In
ifferent parts of the rntestrnes nrfrcant 0 moderate
reduction in actrvrt¥ 15 observed rn duodenal, jejunal
and ileal sections of retinol deficient group.
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Phenolic acids in different soybean varieties were determined
by reverse phase HPLC using a Bondapack Ci8 column. The
soybean varieties contained gallic 0.16-2.89, protocatechuic
0.20-0.54, chlorogenic 1.70-8.30, p-hydroxy benzoic 0.72-2.70,
vanillic and caffeic 1.49-7.88, syringic 4.12-4.70, p-coumaric
1.79-4.30 and ferulic 1.71-4.16 pglg. Most of the varieties
contained 2 to 6 phenolic acids except ‘PK-416" which had all
the nine phenolic acids.

Soybean is a good source of calories and proteins.
Varretres of acceptable foods such as soy-milk?,
%/o ghurt2 so aneer3 and extruded

S0y-
productsd have

eén eveoe from soybeans, Besides this, soybeans

can be effectl vey us(ed to fortr traditional foods such

reater
mited
development of beany flavour durrn%

%caaﬁm
utrIrzatron of soyheans as food is primari
because of
processrng
comgoun
In aadition to lipoxyg ase actrvrty,a Oy
between these comgoun s and flavour de
bean based foods has been demonstrated/
Maga and defected a number of

akery progucts. However,

Iytl

S0 bea s contain a number of phenol

relationsh Ip

Lorenz8

S |ncu Ing phenolic_ acids and therr esters
fects of soy
henolic

aclds “in defatted soy flour and demonstraPed that

resence . of
-CoUMaric acid

protein sugplement

and feruli

form  4-vinyl

reuell9 obse

phenol “and 4-vinyl guaicol

g gldroxybenzorc vanillic, ferulic, and

rted astrrnrd/ent flavour 10 the

ed that p-coumaric

acids undergo thermal decarbox Iat(rjon rtg
uri

Brocessrng which adversely affect ‘the “flavour of soy

ased foods.

The present investigation was undertaken to screen

Indian soybean varretres for pheno

tO rap

gas liquid
causes

using modified s vent system isocraticall

nP Ic aclds and
quanti tem usrng hrg perf or ance I| uid chroma

% m) chr mato raphy
el ther a decom osition. Results, o arned

e¥fect|ve separation of phenolrc acids from drf¥erent

soybean vanetres are reported in this paper,
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Soybean varretres SamEIes of soybean varieties
K-262"  ‘PK-32 K-566’

‘PK 149", T-49\ ‘D576 31 ‘Kalrtur and ‘Bragg
were krnd(y supplied L}/ Dr. HH., Ram, Dept
Plant Bree |ng ot thrs nrversrty The soybeans \yere
cleaned manually and ground “into 100" mesh flour
which was storéd in arr tight plastic containers at
ambient temperaure until use.

Methanol “and acetic acjd HPLC radeEz Wwere
obtained from MIS_Spectrochem Pvt. Ltd. Bom
Deronrze and triple _distilled water was usd
th rougS hout this stu y Phenolic acids obtained from
/ igma Chemical Co. US.A. were used as
standards

HPLC: Beckman Model 322 HpLC erﬁurpped with
100 A pumps, 410 injector, 420 micro-processor-
controller, 160 U.V. detéctor at a fixed wave Ien?th of
54 nm and Kipps_and Zonen BD-40 recorder was
used In this study. The absorbance of the samples as
well as of standdrds was recorded at 0.5 second time
constant and AUFS 0.02. Column used was 250 mm x

.D.q Bondapack CB (0.5 gm, Altex,
USA) The mobile phase was 4 per_cent agueous
acetic acid and methanol In the ratio of 73:27 (viv) at a
flow rate of 0.8 ml/min.

Extraction; The phenolics were extracted accordrng
to the procedure of Charpentier and CowlerDwith th
modification that ethyl acetate was replaced with
etherl for extractjon "and shorter heating  time was
Used. Frve rams of Soybean rour were tran ferred t%
conical flask  containing 100 m N_HCI. The
contents were heated for 30 mrn on a hoiling water
bath, cooled to rgom temperature and filtered, The
filtrate was  transferred to" a separatrng funpel and
extracted with 150 ml ether E’XS
combined ethereal Iayer was washed with drstrlled
water Tand dried over anhydroys sodium sulfate. twas
then tered and evaporated under nitrogen. T
residue thus obtained was dissolved in 2 ml methanol
and kept at 5°C until use. The samples were filtered

I~
oo

and 5 gl w s injected into the HPLC system.

Among réhenolrc acids determined, gallic acid
was present in six varieties In detectable” amounts
whereas In the remarnrng either 1t was altogether
absent or present only in traces (Taple 1). It was
oun |n gnrfrcant mounts In varieties " K416
g %g gPr}rg Protocatec urc
c| Wi resent only |n vanetres 320 (0 g)

K-4 ). Chlorogenic acrd Was

detected in 8var|et|es WQh maximum content in T-49’
(829 qg/g) and minimum in ‘Bragg” (1.70 qgfg).
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Table 1. Phenolic acids ("glg) in different soybean varieties*
Variety Gallic Chlorogenic ~ p-hydroxy- Vanilic p-coumaric Ferulic
bénzoic CaFfeic
PK-416 2.89 4.25 2.22 550 358 4.16
PK-749 0.54 2.76 159 358 179 1.9
PK-262 2.56 574 2.70 7.89 4.30 1.96
PK-564 0.71 1.9 2.06 — 251
T-49 0.16 8.29 0.72 149 179 _
Ptélr?ﬁ? 0.76 %gg 150 287 2.5
D5-16-1574 Tr . 0.96 L i o
ra Tr 170 — : -
PK-%%? — - - ﬁgﬁ — —
"Valugs are average of three replications
Tr = Traces

droxybenzorc acid was present in onlfy 7 varieties
rt ntent rn these varretres ran? rom 0.96.to
ELg,SJ Vanil rc an catferc aclds were ma)or

gi)ghurt-like product from soyheans J Fd Sci Technol, 1984 21

Nasim M Mital B K and Tyagi S M, DeveIoEment of a process
for manufacturing soy paneer, 3 Fd Sci Technol, 1986, 23, 69,

aC|d3 In, PK- 262’ ), PK: 416 250 pgfg), Horan F E, in New Protein Foods by Altschul A M (Ed.
‘PK 37 (4.24 pgg and gg (_1 ng 2 ‘ Acadenic Pres, Inc, New York, Vol LA, 1074, %5 1)
rrngrc acrd WaS detected or |n varieties ‘PK-416’ Lindell N J and Walker C E, Soy enrichment of chapatis made
% from wheat and non-wheat flours. Cereal Chem, 1986, 61 435.

6vas frﬁ?n rn detecta?)?e aﬁnouns r% thFe Cr?rlrjranearn? %‘g

P /g In_ 7 varieties only. The maximum
concentra 1on ot ferulic acid was détected | rn ‘PK 416"
i( 0/g) whereas its ran%e In PK-749" PK-262" and
aIrtur was from 171 tg 96p/|g Table 1) 8
Aral et al.12 reported that s% ngic. acig™ was the
Prrncrpal phenolic” acid found n Oefatted soybean o
lour However in the resent Investigation, this acrd
Was oun 0 be rese grn two, Varietjes outo dord Conterence on 1o
ten tested. 60 a MO”B found syrrn l(?s ferulic and 10. Charpentier, B A. and Cowles, J E, Rapid method of

sinapic acids t € major heno IC aClos present In anaRrsrng phenolic compounds in Pinus_elliotti using high

Hoover W J, Use of soyzproterns in bakery products. J. Am.
Oil Chem Soc, 1975 52 267A

Sosulski, F., Organoleptic and nutritional effects of phenolic
compounds on’ oilseed é)rotern products. A Review. J. Am.
Qil. Chem. Soc., 1979, 56, 711

Maga, J A and Lorenz, K, Gas-liquid chromatographr{
separation of the free_phenolic acid fractions in various oi
seed protein sources. J. Sci. Fd. Agric., 1974, 25, 797.

Greuell, E H M., in_“Flavor problems of  vegetable food
roteins” b¥ Rackis, J J, Sessa, D J. and Honig, D. J. Proc.
orld Conference on vegetable food proteins. J. Am. Oil

defatted S0y bean tlour In contrast results of this
rnvestrgatron showed that. chlorogenic acid and
combinied vaanIrc and caffeic acids “were present in
majority of the soybean varieties in maximum amounts
followed by P-coumaric and P-hydroxybenzoic acids.
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Preharvest sprays of triacontanol(TRIA) reduced the loss of
ascorbic acid and bacterial decay In prepacked lettuce heads,
but had no effect on physiological loss In weight and storage
life. But TRIA spraws improved the storability of lettuce heads
Backed in polyethylene hags 37 22 and 6.66 days in polythene
ags without vents and with 0.20% vents respectively).
Lettuce is the most wiglely cultivated veqetable crop
in_the world for Its rich” source of vitamins and
mineralsL. Lettuce prepacked in polyethylene bags can
be stored upto 2L and 14 dar(s at the temperaturés of 5
(i However, due to the non-availability of
such facilities under local conditions, an attem t'was
made to extend the stora wt%e

life ot lettuce b usrng tria-
contanol ( TRIA} a growtn stimulant, known to delay 1
the senescence

Field grown Iett es were sprayed once and twic
With tria 8 ppm at arf_interval of 15 an

30 days after transplantrngg Control treatments
received water sBrays Lettuce harvested and packed
In polyethylene bags of 100 gauge thickness and the
content In each bag ran ed from 115 t0 13 kg
The treatments _consisted of; no ventilatjo

0.20 per cent ventrI tron and %rn acked ObéerVﬁtrons
were recore on fhe osso scorbic acid, physio-

i 0 oo i 0 )

scorbic acid, content was determined by 2 6-di-
ch orophenol C|ndop enoq meth g% Ph Qro?o |Xal losses
In weights of packed and unpacke Iettuces were

Table 1 Effect of tria on the per cent loss of ascorbic acid

CONTENT OF POLYTHENE BAG P ONTHESTH
DAY OF STORAGE
Treatments Bag without %wrth
vents 0.2% vents
Water sprays (control) 80.92 83.64
TRIA sprays 62.20 64.69
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Table 2. Effect of tria spra son hysiolo |caI loss in

WEIGHT (%) AND STORAGE LIFE (AV. EADS. PACKED
INPOL ENEP BAGS
Physiological loss in wt(%) Storage period (days)
Treatments — -meeeemeemeeees
T Water T Water
sprays sprays sprays — sprays
Unpacked 1178 1134 1.20 0.89
PE packs without ~ 0.14 015 1.22 6.66
vent
PE packs with 0.2% 348 3.34 6.66 6.00
vents

'F test showed hr(lrhly significant difference only for prepackaging
under physiological loss in wt and storage days.

calculated b werghranr the produce darl¥ until, they
were éud unsuttable for marketing he spor ag
dug t0 decay of packed lettuces was calculated
welghing the rotten portion. The economic storage life
0f packéd lettuce was determined hased on the xtent
of unusable portion 3=30 per cent of the tofal sample
weight, whereas, the economic storage life of un-
wrapped lettuces was calculated based on the pLw &
er gent of .the Eotal weight3. The results are
pre ented In Tanles 1,2 and 3
The results indicate that the cria treatments
reduced the loss of ascorbic acid (62,20 and 64 69
Eer cent) of packed lettuce heads on the 8th aX
tora%e compared fo water spray treatments (30.92
4 per cent), whereas, tedrfferences were
very small on 2nd ‘day. (Table % This observed
differences could be attributed to the de a of sene
scence of TRIA srmrlar to that of Benzyl adénine

The ph sroo |ca| oss in werghtws unatfected by
the TR ra repac agrn% reduced it signifi-
cantly (Ta QS The r ductron in physiological losses in

Table 3. Effectoftrra on spoilage of polythene' (pej packed
LEFLOE FEADS STORED FOR EIGHT DAY

Spoiled portion (%) after indicated
period (days) of storage

Type of
package Spray Sdays 6days 7days  8days
PE withgut vents Water 38 2559 3234 4050
_ TRIA 629 1903 2144 3653
PE with vents ~ Water 1401 2876 3359  37.63
TRIA 844 2482 3003 3487
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weights of packed lettuces may be attributed to
impermeability of polyethylene bdgs to moisture lossd.
Spoilage due to decay was observed in packed lettuces
from the Sthday of storage (Table 3). TRIA sprays
reduced the decay. Unvéntilated lettuces recorded
com?aranvev less decay comgared_to ventilated ones,
Similar results were reported by Midon and Lam4 and
L|gton and Ceponisb,

torage life of lettuce heads was unaffected by the
preharvest sprays of trja (Table 2). Prepackagmg
Increased the storage life significant X compared 0
unpacked lettyces. Similar results due to prepackagmg
vae%e ohbseéved by Midon and Lam4 and Aharoni“an

ehoshuab.
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A decrease in curd firmness occurred among chymosin-
coagulated milk samples with and without added 0.02%
calcium chloride on cold storage (4°C for 24/48 hr). Raw milk
samples from individual Holstein cows were used in this study.
Milk samples were coagulated with chymosin in the Forma-
graph instrument at 37°C. Milk samples with poor coagulation
characteristics after storage showed an average decrease of
21.7% in curd firmness as compared to 6.1% decrease among
good coagulating samples after cold storage for 48 hr. Blended
good-and poor-coagulating samples with CaCl2 showed less
decrease in curd Firmness than those without added CaCl2

Cold storage is wicely used to preserve raw milk, if
there is delay in furthef rocessrng This practice may
enable the strvival and propagation of psychrotrophrc
bacterjial Slow drsru tion "of" casein. micglles due to
reversible loss of temperature-sensitive (3-casein into
the serum phase Is also known to occur23 These
factors bring about reduction in the yield of cheese
dug to poor curd development and a concomitant 10ss
Mme?

In vrew of the reports45 about milk samples from
individual cows exhi rtrng}goorc ymosin-coagulation
characteristics, very little nas been tocumented on the
effects of coId st rage on coagulation progertres of
th ese samples. A (auso been Shown that 38 per cent

of. cows rnaher % ced milk that did not coagulate
with ch mosrn In mrn one month prr r to their drg
periodsd. In this styay, an attempt has been made t

stud% the effects of cold storage on curd firmness of
chy osin-coagulated milk samples from individual

Selectron of milk samples: - Twenty-five cows were
randomly selected from'each of two pens of mid-and
|ate-lactatjon cows in the Uah State University
Holstein herd. These stages of lactation were used
because the widest variation In curd firmness was
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observed hetween them in an earlier study4, Evenrng
milk samples were collected from each cow n Augus
1983, The sa A)es were equilibriated at 4°C for 2 hr
to insure_a uniform temperature history for all the
samgles Ten mrIIrIrterso each sample were tempered
at 37°C for 90 min and weret enc g]ated with 200
of 0.4 rennet unit ( ymosrn rrs
ansens Laboratories Inc rIwau e, °C
without replication in a.Formagraphé; an mstrument
which has Good repeatability with a standard deviation
of 0,15 0n ten replicate coagulated milk samplesd.
Curd firmness was expressed in mrIIrmeters and It was
the width of Formagraph tracing recorded 30 min after
chymosin addition. Milk with good chymosin_ coagula-
tion characteristics. (GCM) “and milk with poor
chymosrn coagulation characterrstrcs (PCM) . were
selected on the btasré of curd firmness7 and the issuing
cows were ioentl
it TR TR
iU W
°ans ?ol?ows (8) 24 hr with andpwrthout add d0.02
Ber cent CfrCIZ (b) 48 hr with and without added
02% CaCl2

Two GCM and two PCM samples 550 per cent each)
were separately blended and their aliquots stored at
4°C as follows; (a) 24 hr with and without added 0.02
per cent CaCl2 (b) 48 hr with and without added 0.02
per cent CaCl2
Aquuots of GCM and PCM _samples were stored at
°C tor 24 hr and at -1°C for 30 days
All samples were coagulated after storage with
mosrn without replication as described” during

Pese lection.

Etfect of cold storage on curd trrmness
in curd firmness occurre amon the samples ater
cold storage (Table 1). After 48 hr storae
samples showed_an average decrease of 27.7 per cent
while In the GCM samples the decrease Was 6.1
per cent exce t for two samp es with identification
numh ers g In" which curd firmness
remained unchanged and. increased b;r 12.5% respec-
tively. Decrease “of curd firmness aso occurred in
sam Ies thlat were stored at -1°C for 30 ays ( Tabel
|(gn| |cant¥ reater decreases were of s rve amon

er cent) than GCM (7.6 per cenf
samples One PCM sample could not cIot n 30 min
after chymosin addition In conserluence to prolon ed
storage.” General decrease In curd firmness

DECTG&SG
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CURD FIRMNESS VARIATION IN COLD STORED MILK

Table L Curd firmness (Mat 3min) of chymosincoagulated
raw milk samples from individual cows

Cow Curd firmness (mm) Storage Decrease % decrease
identity when stored = <= at- I'C in curd in curd
2hr 48hr for30 firmness  firmness
days ~ (mm)
Good chymosin-coagulating milk
5270 56 5 5 8.9
5198 44 44 0 0
5330 41 39 2 49
5318 40 3 2 5.0
4532 40 45 5 125
5012 3 3 2 54
5210 5 88 8 143
5326 56 5 5 8.9
5518 55 53 2 36
5484 55 53 2 36
Poor chymosin-coagulating milk
58 3 3 2 6.1
4800 3 28 2 6.7
5186 19 2 7 36.8
5068 18 1 1 6L1
5278 | 7 10 58.8
5186 19 1 18 9.7
5138 2 0 V) 100
5448 18 3 5 2.7

‘Curd firmness increased in this sample

occurred with cold stora 6(18e indicates sIower aﬂgreagatron
rate of casein micelles8. This may be partly due to
extreme proteolysis of caseini9 reater decrease n
curd firmness observed in PCM than in GCM samPIes
suggests reater E)roteol ytic rates in the former
[BVIous Studys, PCM samples exhibited higher IeveIs
of proteol srs S rndrcated by a high content of
-[-caseinsXJ11 as compared to GCM. Greater proteo-
lytic actrvrty that was observed in PCM than in GCM5
may be related to the plasmin content of PCM. Plasmin

actrvrty 1S hr? In late lactation milk2 and most PCM
samplés are Tate lactation mrIk5 Pasteurization of milk
hefore _cold reduce microbial count,

storage would
thus minimizing bacterial Proteolysrs However, there
are doubts as {0 the effec iveness of pasteurization in
|m|t|ng[ other forms of proteoIP/srs especraIIy those
associdted with plasmin group of proteinases?.

Calcium ions are known t marntarn the integrity of
casein - micelles by formrnrlr 6 linkdges
between submrcelles and this Timits their disruption13
It is also known that p-casein drssocrates from mrceIIes
intg milk serum pnmarrly becauseo rts rt}/rog 0 rcrty
and chan?es I salt BquilibriumL The effect of
add’tron 0 CaCIfto cqld stored mr¥< dpn curd frrpnesg

ecrease 0

IS shown In Table 2. The trend o cur
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Table 2. Effect of (Q6calcium chloride on curd firmness
(MM AT K| MIN) OF CHYMOSIN-COAGULATED RAW MILK SAVPLES FROM
INDIVIDUAL COWS

Sample Curd firmness (mm) Decrease % decrease
when stored  at 4°C in curd in curd
24 hr 48 hr firmness  firmness
(mm)
A (GCM 5 3 22 385
B (GCM 4 2 17 38.6
C (PCM 30 10 2 66.7
D (PCM 30 30 0 0
Blend* (A+C) 3 21 il 28.9
Blend (A+C*) 40 4 4 + 10
Blend (B+D) 39 24 5 308
Blend (B+D" ) 46 46 0 0

‘Blended samoles consisted of 50% each of milk with GCM and
PCM characteristics

“0.02% CaCl2 added before storage
“0.02% CaCL added before storage

firmness in rndrvrdual samples after 48 hr storage did
not var?/ much from results in Table 1, but the decreases
in Table 2 %enera were of %reater magnitude, For
blended sa owever, those containing CaCI2
showed less decrease in curd frrmness than thé corres-
ponding bIends without CaCl2, Bulk storage tanks
contain” blended milk from individual cows™ and its
storage for greater than 24 hr before cheesemakrn? 5
common Ince Jt has heen established23 tha a
ecrease in cur rmness occurs N €0 store mixe
k, 1t may, therefore, be advantageous to add 0.02
per cent Ca I2to cheesemilk before cold storage. This
Pro ably would minimize curd firmness losses and
heretore Improve cheese yield14
Technological  implications: Larger  average
decrease in curd firmness that occurred among PC
than. GCM samples after cold stora%Sfurther sup orts
previous observations of this authorL, In that study
Wwas recommended that periodic tests of individual cows
milk to detect poor chymosrn coaqulation characteristics
be done, and such milk should be excluded from
ch eese -milk. L on%term achievement of this objective
may be accomp iShed by selective breeding of Iactatrng
cows. Cows which produce milk that coagulate wit
chymogin throughout, their lactation Would, possibly,
give ottspnngs With srmrlar genetic characteristics.
Reimerdes101116 showed that 3 distinct proteolytic
reactions occur n cold stored milks. _First is “the
reversible disruption of casein micelles. Thig reaction
could be counteracted b}/ warming milk before
chymosin-coagulation? and this was dane In this study
gy tem'oerrng the milk samples at 37°C for 90 min.
econdly, the caseins are proteowzed irreversibly by
plasmin; a trypsin-like enzyme that converts (3. k- and
as-caseins ™ into  products that have proved
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Elroblem withoyt an easily ~discernible  solution.
owever, since it was established that PCM contains
more casein_ degradation fragments than GCMS,
exclusion of PCM from mixed milk for cheese-makmg
apgears to be an acceptable solution. Thirdly, enzyme
produced by psychrotrophic bacteria proteolyse milk
proteins non-specifically into soluble” short “peptides
which impart undesirable taste to gr_ocessed dairy
products. Pasteurization or thermalization of cheese-
milk before cold storage would reduce bacteria-derived
proteolysis of milk proteins, _
Further research is needed to_compare proteinase

activities of psychrotrophic bacterja and plasmin group
of enzymes In"cold stored raw milk.
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Changes in cholesterol, vitamin A and fatty acid contents of
egg due to strain and age of birds and season of the year were
investigated. Control had higher egg weight and contained
more cholesterol and vitamin A than the selected strains.
Cholesterol level in the egg decreased while vitamin A content
increased with increase in age of hens and advancement of
season from winter through fall. Of all the fatty acids studied,
only stearic acid varied among strains. Oleic acid content was
higher in pullet eggs whereas linoleic acid increased
continuously with age. Winter eggs had more oleic and
arachidic acids and less palmitoleic and linoleic acids than
summer and flail eggs.

Current interest in_the cholesterol as related to
human health has stimulated the study of various
factors which influence the cholestero] level in the egg.
Breed and strain_differences in cholesteroll, vitamin
A2and fatty acid3contents of egg. have been rePorted,
although very limited data are available to ascertain the
extent” of genenc differences in vitamin A and fatty
acid contents. Conflicting reports are available on the
effect of advancing age of hens on cholesterol content45
and possibly no ‘attémpts have heen made so far to
stugy the influence of age and season on vitamin A
and fatty acid contents. The present investigation was
thus, uridertaken to study the influence of Strain, age
and season on cholestrol, vitamin A and fatty acid
contents of e%% _ _ _

E%gs were Sampled from 5 different Ialymg strains of
Whi Le?horn (TWG\ ‘IWH’ TWF, “IWJ" and
Control) at 20-24, 28-32, 38-40, 50-54 and 60-64 weeks
of a?e in winter, summer and fall ?easons of the year.
Control was a random-bred population, closed tlock
with pedigree. mated, while others were selected
strains maintained by closed flock selection for high

art period £qq proddctjo .
P A Potei? of 9%303 eglés a|nd by at least 50, birds in each
strain Per age grou Wwere weighed individually to the
nearest 0,01 %1 n the same day of lay to deternine the

egg weight. Twenty eggs per-group were broken out
*Dean, PG Studies, B.C.K.V.V. Mohanpur, Nadia (W.B)
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on the next day of lay, yolk segara_ted and analysed for
total lipid6, cholesterol7, and vitamin A8 Contents
using 5 replicates of comP_osne samples. Fatty acids of
ﬁgq yolk |:pld were estimated arter prerP rlng the

ethyl esters9 by gas liquid chromatograph (Chemito
3800°0f Toshniwal " Instruments, Bomba)(r)] using flame
lonization detector and 8 per cent diethyleng” glycol
succinate &DEGS) column, having oven, ifjection and
detection temperatures, of 200, 220 and 230°C. Data
were anlysed stapsncallg]() and means were compared
for significant differencesl .

.Changes in eqg weuf;ht, total lipid, cholestrol and
vitamin™ A contents of egg are shown in Table 1
Significant (P<0.052 differences between strain age
and season Were observed for e?g weight. Control had
mlgher egp weight than the sefécted ‘strains.. Among
the seleCted strains, wi was found superior ove
others.. Egg weight increased significantly - with
mcreasmgl_a%e of héns except at 50-54 weeks, where it

| ightly. Since egg weight is the result of mntey-
action_of age”and envifonméntal temperature, this
redyction may be attributed to the effect of high
environmental temperature during that period. Seasonal
trend indicated a suh;mﬂcant ﬂradual Increase in egg
weight from winter t rou?h fafl seasons, _

Toml I|P|d and cholestrol levels in the qu varied
significantly between strains with h|gher vels in
control eg(I;s. Slfqmﬂcant strain differences for “Pld and
e g e

W
onset of Pay aﬂd_ pe_Xk producnon erio 538-4_0 wee&sg
but decreased significantly thereater as the bird aged.
On the contrary, when expressed on per egg basis it
was significantly higher during peak production period
and then decreased. These results agree with Bair and

Marion5. Cholesterol levels were significantly higner
In winter than in summer and fall eggs which tally With
th(():se Ct)f Il-Iarns and WllCQ)f(JZ i richer in vitamin A

ontro| eggs were significantly richer in vitamin
content_tharggthose ofs gelected gtrai_ns. On inaividual
e%% bagis, 1t increased ?radually with increasin aﬁe
a advanc_lng seasons from winter throygh fall. No
concrete evidénce Is available on changes In vitamin A
level due to strain, age and season except, breed
differences2. The incréase in vitamin A level with
Increasing age and advancing season may partly be
attributed to"increasing egg size as the birds aged.

_The results of fatty aCid comﬁosnmn_ of egg yolk
lipid _ETabIe 2) revedled that the strain efféct ‘was
significant only for stearic acid as observed by

reduced
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Table 1. Influence of strain, age and season on egg weight, total lipid, cholesterol and vitamin a contents of egc.
N Total cholesterol Vitamin A
Effect Egg wt Total lipid
) % mg/g yolk mg/egg U/g yolk Ufegg
Strain
IWG 48.72x + 0.23 3326 £ 1.20 331lhc 0.13 47850 +286 1759 £ 058  259.82a+ 6.60
IWH 49.15* £0.25 32.65" £ 1.02 3.330ct 021 4522dct 556 1863t 048  260.86at 7.42
IWI 50.33b +0.26 3562+ 110 274" £0.23 4023 +494 1878 £ 071 280560+ 1081
W) 48.30c . 0.23 3391 +0.86 2980+ 014 4159 £ 190  1844db: 056  261.92“+ 834
Control 52.05d £ 027 37.3T £ 107 3.62¢ +0.23 5024c £512 2112 £ 069  303.8%c+ 10.62
Age (week)
20-24 4300 £ 016 3534 +090 3450 +0.21 4153 £ 479 1622° £ 061  194.49"+ 1343
28-32 47650 £ 0.17 36.30 + 102 3.66b £ 0.23 4730 £577  149% £ 036  19461"+ 984
38-40 51.88c + 0.19 3118 £ 167 3960 £ 0.15 5917 +403 2048 +£038  304.66“t 580
50-54 5L57° £ 0.22 3439 £0.80 260" £015 40120 £ 439  1922d £+ 027 304.97°% 6.74
60-64 53.39d £ 0.21 3554 + 044 2.32“ £0.05 36.13° +130  2376° £028 37132t 6.45
Season
Winter 4766 £ 014 3427 +0.76 369 £0.12 49.36* +491 1720 £ 034  231.25"%* 1017
Summer 5157b £022 3439 +080 2.60 b 0.15 40920 £439 19220 £ 027  30L97h+ 6.75
Fall 5339° £ 021 3554 + 044 2.32b £0.05 36.13b + 130 2376° +028  371.32°% 645
Effect-wise means in a column bearing atleast one common letter are not significantly (P<0.05) different.

Edwards13 The palmitoleic acid increased graduallé arachidic acids and less palmitoleic and_ linoleic acids
with hens age upto. 50-54 weeks and thenreduced than summer and fall eg?s The predominant order of
shghtIK whereas oleic acid was hlg er in pullet e%?s concentration of various Tatty acids was observed to he
than that of hens. Linoleic acid increased continyousty  18:1 > 16:0.> 182 > 18.0°> 0, mdmatmg
with layer’s age. Winter eggs contained more oleic and  that fatty acids consisted mamly of 16 and' 18- carbo

Table 2. Changes in fatty acid composition (% of total fatty acids) of egg yolk lipid due to strain,age and season

Effect Palmitic acid Palmitoleic acid Stearic acid Oleic acid Linoleic acid Arachidic acid
16:0 (16: (18:0) (18:1) (18:2) (20:0)
Strain
IWG 2745 + 145 543 +0908  [10DsQ47 5159 +105 715 +0.88 195 +032
IWH 2584 + 0.73 432 +042 9.73° +057 5116 +1.29 172 £0.12 155 +0.20
IWI 25.69 £ 0.86 537 +0.76 8.116° £ 0.79 5184 + 168 901 + 1.06 079 +021
IWJ 2101 + 1.03 6.64 +0.72 6.33“ +0.36 50.77 +1.38 852 +082 1.23 £0.05
Control 26.09 £ 0.87 6.02 + 087 9.180° £ 061 4995 + 167 884 +075 117 £043
Age (week)
20-24 2632 + 0.85 3.93° + 040 848 +057 55.39° + 1.3 6.18“ +0.55 114 +0.22
28-32 26.88 + 091 420“ + 057 830 +0.79 52.550° + 1.38 7.02* +0.79 153- £ 0.28
38-40 2691 £ 1.25 556 + 0.43 887 + 065 4939h +1.15 7.880+ 0.44 150 £0.19
50-54 2525+ 1.34 7.73° +0.74 763 +0.58 49.36h + 1.03 9J2hc £ 0.76 0.79 +0.39
60-64 26.71 £ 0.90 6.46h° + 1.00 776 +0.79 48,61 +0.90 10.45° +0.89 _
Season
Winter 26.70 £ 0.57 453“ +0.29 855 +0.38 52.44h + 0.85 7.03 +0.36 1394+ 0.12
Summer 2525 + 1.34 7.73h +0.74 763 +058 4936 + 1.03 9.72b +0.75 0.79b4,0.39
Fall 26.71 £ 0.90 6.46b + 1.00 776 £0.79 48,61 £0.90 10.45h £0.89 —
*Not detected

Effect-wise means in a column bearing atleast one common letter are not significantly (P<0.05) different.
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acids, which a?ree with those of Bitman and Wood 14
It 15 evident from the above results that strain and
age of birds and season of the year do have definite

Influence on the cholesterol and Vitamin A contents of
eg%s while strains have little role to play in fatty acid
composition of yolk lipid,
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Urea content of shark muscle is mainly responsible for its
unacceptability for human consumption as its slow
degradation by bacterial action results in persistent
ammoniacal odour. The urea in shark muscle could be rapidly
eliminated by mixing the minced muscle with unroasted soya
flour which contains urease. A 10% concentration of
unroasted soya flour could eliminate the urea in shark muscle
within 5.5 hr.

Trash fish constitutes about 30-40 per cent of the
tota marrne catch in Indial Among the trash fish,
s ar arc harhinus sp ?] has popr consumer accept-

ty ecause of rtsh urea content §125 er cent
o%q It rsarr source of protein. (22.9 per
2’3 esrdes being harmful, the urea in shark is
sow degraded to ammonra by the action of hacterjal
urease asthe bacterial |oad %raduall builds up during
the storage of fish4. The reSultant ammoniacal odour
makes shark muscle unpleasant for human consumption.
Urea content rn shark meal has been reduced to
m /100 g1 y cooking and pressing, followed
soa rn Per cent “acetic acid ovemight?, The
unpleasant odour in shark could be eliminated if urea
Is_rapidly removed from shark muscle using a source
of urease. Unroasted soya flour has heen reported to
be a good source of urease8. This paper deals with a
simplé technique to eliminate urea in shark muscle for
the reparatron 0 Sausages.
Fres By caught shark was purchased from Sasson
Dock, Bomb a eviscerated and washed.

The muscle
was separated and mrnced mechanically by usrng a
deboning. machined. The minced muscle ‘was then

mixed with unroasted soya flour in different pro-
portigns (0-20 per cent)” (total weight of minced
muscle and soya flour was 100 and rncubated a
ambient température (26-28°C). The samples (10 r?
were withdrawn at regular intérvals to determrne t

quantity of ammonia Teleased. The sample was then
suspended in 100 ml water and 10 ml of this suspension
was treated with 10 ml, of trrchloroacetrc acid (10

ent. w recipifate._out proteins. After
Eentrr?ugatron at 5800o rpmpftor 30 min, pthe supernatant

J. Fd. Sci. Technol., 1989, Vol. 26, No. 3, 164-165

©
@

o
~

e
. &

mg OF NH3/ml OF TCA EXTRACT

o

9

TIME (hr)

Fig. L Comparison of ammonia formation in minced shark meat
with respect to time at different concentrations of soya flour.

- 1% soya flour
A— A 5% -
0— —0 10% A
[——1 20% -

was utilised for the determination of ammonia by
usrng the modified Nessler’s reagentl(t The determina-
tion$ were carried out in triplicate and the final value
was the ave da e of three readrng

epicts time  depéndent formation of
ammonra wrth different proportrons of unroasted soya
flour. With an increase in the time of incubation, there
was a concomrtant mcrease In the formation of
ammonia followe lateau and sharp decrease

by thereafter. The rncrea/se rhJ soya flour proportion from

1-10 per cent showed an increased rate of formation of
ammonia. However, the differences were nat appreci-
able when the concentration of soya flour was
increased beyond 10 per cent. The results showed that
the Incubation of shark muscle with 10 per cent soya
flour for 5.5 hr eliminated the urea and conse uent Iy
the subseQuent deveIoB Fnt of ammoniacal o %
The ynmixed shark muscle at the beg mnrng of t
experiment contarne e’g I-%/ T 1quan Ity
ammonia (.0003-.0005 mg of NHJml of TCA extract
The ammonia content jn the control unmixed samples
did not show a noticeable increase with the increase In
incubation upto 55 hr, the period in which the
minced shark muscle showed the maximal release of
ammonia. The ammonia release from the soya flour
mixed muscle stopped after 5.5 hr of incubatian. Srnce
It takes more than 6 hr for the burldrn% ug of hacteral
load in stored fish, the process of ammonia formation
through  bacterial action Is neqlrgrble to start with,
However, with the increase in storage periods beyond
6 hr, bacterial degradation of urea starts resulting i
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Persm_tent ammoniacal odour in shark. Since unroasted

lour is a rich source of urease,, mmng of shark muscle
with soya flour resulted in quick rel2ase of ammonia
and théreby depleted the shark muscle of its urea.
Incubation " of shark muscle with soya flour thus
resulted in obtaining ogour free product, Soya flour
also serves as an excellent extender and hinder for
making sausages.
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The study reveals that Alteromonas putrefaciens forms 0.11 to
3.28% of the total plate count (TPC) on fish and 0.88 to
31.6% of the total hydrogen sulphide producers. There was no
correlation hetween TPC and count of hydrogen sulphide
producers/A. putrefaciens. The study shows that the
prevalence of A. putrefaciens is quite low in freshly landed
fish. Important biochemical characteristics useful ~for
identification of this species are also reported.

Several groups, of microorganisms appear to be
partrcularl associated with the”production” of sulphide
ke odours In spoiling flesh foods and the prominant
among these IS the ”microorganism referred to as
Alteromonas putrefaciensL THis organism, originall
isolated from putrid butter?, has heen isolate
manly other sources such as milk, frsh and pouItry36

efe a0 also several re ortﬁ of its isolation from
clinical materjals10. AIth It has been isolated
from many crnrcal samples rts rpathogenrcrt has not
been proven. On the qther hand, this orgdnism has
gained importance for fts ability to cause sporlage of
proteinaceous foods at low temR?rature

There "have been same cohfusion regarding, the
grouping of this bacteria, Orr nally, the had been
rouped” in _the genus Pseud omonas Long

ammerIL This continued to be so untilin 1977, Lee
et all transferred them fo a separate genus
Alteromonas on the basis of numprrcal taxoniomic
studies. More recently, MacDonel
placed them in a separate genus Shewanella which was
composed pf Shewanella gutrefacrens the t;ép %pecres
and two related species, S. hanedal and S. entnica

This Is the first report of the drstrr ution of A,
putrefaciens In marine fishes from the west coast of
India. Some of its biochemical pro ertjes which are of
useT gor rdentrfrcatlron %rrfe Falso d”sc tssded e

irty six samples of fis es co ecte rom e landin
centresty at d) rrng he Tp%rro April 1838 8
1otember 1986 were studlied
he total plate count was determrned usrngL sea
f

L 0 ST, P

from

Sea

) TPC. %T&Cq(

and Colwell3

J. Fd. Sci. Technol., 1989, Vol. 26, No. 3, 166-168

water to make one litre. The medium was adjusted to
pH 7.2 ang autoclﬁved at 15 | for 15 min.

Ten (irams of the muscle with skrn Wwere removed
aseptically from gbout 6 individual fishes, homo-
genized Well in saline and one ml of the appropriate
Serial dilution was pour plated Duplicate plates were
Incubated at room temperature for 48 hr and colonies
were counted,

The, number of hydrogen sulphide producrn%
bacteria was also determined %rmult p
tryptone soytone agar (TSA), a medium developed In
this Iaborator% The medrum contarned trt(]ptone Qg,
soytone by, ‘Deef extract 50, so um ¢ orre
ck/?terne twdroch oride, 500 Mg, magnesium su pha

ri ferfic_ammonium - ciirate,
00 mg, sodrum throsu hate, 300 mg, agar agar
powder and drstrIIe water to maké 1 ' pH Was
guste to7. 8 dium thiosu Phate \Yas adde%to the
rest of the rn?re lents onlzv ter ét Austrn e pH
Ferric ammonium  citrate Wwas adae rately
sterile solution just before pouring info the plates.
These steps reduced the possibility of the medium
gettrnP ol ckened after ste Irzatron Details re%ardrngf
inocu rncp bation etc, werete ame as t o%e
colonies indicatin roqen sulphide
productron were couned after hr and the count per
ga cltrr]ated muscle of hydrogen sulphide producers

The same pIates that were used for the enumeration
of hydrogen Su phrde producers were used to determrne
the nuniber. fAteromonas utretacrens poth
grstenrng, in rsh to reddish Brown colonies of 1-3
mm, diameter_having a black centre couId be eaer%/
distinguished from tfie rest of the bacterial flora. Suc
colonies, were counted and the count of Alteromonas
putrefaciens determined.

Bigchemical characterrstrcs Typrcal coIonres of A,
B Gt S tfﬂ Himedi. st by Toreaed
streaking gon thg same mer?r) ntp and matntarh)ed at
room temperature,

Formation of salmon pink pigment and hydrogen
sulphide production were teste on TSA, Sensitivity to
vibriostatic compound 0/129 4dramrn06 [ dilso-

propyl . pteridine  phosphate) enrcrl rn was
determined by the dthod of Van gek r}
and Lerfson’sl4method was used to stu emo 0
attack on various sugars. Growth™ at various
temperatures was fested” by holding nutrient broth
tubes Inoculated wit)) the organism gt the respective
temperatures. The effect of sadium chlorjde on ?rowth
was determined In nutrient broth to which different
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Table 1. Distribution ofaiteromonas putrefaciens in freshly

LANDED MARINE FISHES
% Alteromonas
_ utrefaciens in
Fish No.of Total HS  Total % of HXS
samples  producers  count producers in
total count
Mackerel 6 6.09+ 0.05 0.78
(Rastrelliger
kanagurta)
Vatta ()Decapterus 4 28.40 0.12 040
russelli
Parava (Lactarius 4 5.96 018 2.95
lactarius)
Jew fish SOtoIithes 4 242 011 451
argenteus
Kathiran (Sillago 2 Nil Nil 2.44
sihama)
Mullet (Mugil 4 0.88 0.07 1.52
cephalus)
Malan (Mugil 1 5.68 0.12 174
parsia)
Sardine 3L6 328 103
FSardrneIIa
ongiceps)
White sardine 1 2147 119 432
(Kowala covai)
Johnius sp. 4 8.80 0.50 5.68

+Average values of 3 replicates

quantities of sodium chloride were incorporated. All
other tests such as catalase, oxidase, indole etc. were
carrred out as J%er the procedures outlined by Harrigan

In the ta eshI Ianded frsh samples the percentage of
rogen sulphice producers In the total microbial
opultion varred fr m040 to 10.3 per cent (Taple 1).
he total plate count in these samples ranged fro
8 39x|04/g to 8, 82X|07/8 of muscle and thecount of
yro%en sulphide produceys from 1.41x 03/8 0
g putrefaciens formed 0.88 to 316 per
cent of total hytrogen suIPhrde producers and (.11 to
3.28 per cent’ of the_total bacterial population In
freshly landed fish. The count of A. putrefaciens V
ranged from [.1x102g to 8.9xI0'Vg of the muscle
with skin. But in two samples of ‘Kathiran’ (Sillago
sihama), no A. putrefaciens could be detected.
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Table 2. Relationship between total plate count and

A PUTREFACIENS COUNT

% of A. No. of fish samples at indicated total plate count/g
putrefaciens 04 (03 106 1
Nil Nil Nil 5 Nil
<0.1 1 4 2 Nil
0.1-0.49 Nil 10 2 2
0.5-0.99 Nil 3 Nil Nil
1.0- 199 2 3 Nil Nil
2.0-2.99 Nil Nil Nil Nil
3.0-3.99 Nil 2 Nil Nil
Total 3 2 9 2

A closer stud{u of the results given in Table 1shows
Roor correIatro of totaI late count with the_count of
ydrogen sulphide producers and A. Eutrefacrens

The results are further highlighted by the data 8rven
in Table 2. Maximum number of samples had A
putref acrens |n the ran e of 0.1 per cent to 0.49 per
cent, This shows that Rrevalence of this hacterial
specres 15 negligible in the freshly landed marine

Char et al6 noticed that the number ot
Pseudomonas  (Alteromonas) putretacrens |n fresh ny
caught haddock fillets were mostly_below 1 ce

and never exceeded 4 per cent.” The pres nt data
sugPort trs |n ing. The ?tu y also reveals that in
per cent 0

the samples, h dro?en
|eproducers constituted Jess than 10 per cent of
the totaI microbial population gTabIe 1), These results
also Indicate that the fishes collected from waters in
and around Cochin have a lower incidence of hzdroqen
Sulphigle producers compared to the retail fish Samples
from Jakarta®or Melhournell

The biochemical characteristics of forty two cultures
isolated from typical colonies were compared with those
of the tyorcal strain of A. putrefaciens 60423% received
from National Institute of Public Health at Bilthoven.

the isolates were motrle Gram negative rods

producing pink or reddish brown p |gment In mediym
contarnrng beef extract, so%/tone peptone or casein.
Tthe Interisity of the pigment varled from strain to
strain

In Hugh and Leifson’s medjum with. glucose, there
was no action under anaerobic condition, but under
aerobrc condition, an alkaline reaction was observed at
the toR of the tube. Forty out of forty two Isolates
ave this type of reaction within 24 hr."and two é;ave
Iayed reactron This type of reaction was note

Spreek ens or 50 eof her isolates. There was

aso no acid production from other sugars such as
ru%tose sucrose maltose, lactose, mannitol and
arabinose.
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All isolates were distinctly cytochrome oxrdase and
catalase positive. They reauced nitrate, but did not
Produce indole. All the"cultures Irﬂuefred gelatrn Ergh%
Ive per cent of the cultures hydrolysed Tasein an
Rer cent peptonized milk, City eutrIrzatron and starch
V %/srs were absent in all isolates. None of them
sos we anyfsensrtrﬁrty to vibriostatic compound

of pencillin

Usrng Mollerspdecarbox lase medium, all. the
culture showed a_negative reaction for argining

|yro ase.and lysine “ecarboxylase. However all
were omnithine decarboxylase (n srtrve All exceP one
were also Urease negatrve cordin to Lee el a
the presence or omithine decarbdxylase can be
consrdered 85 a test specific to A. putrefaciens,

All th %str?rns in this stud Zlgrew weII at 5°C as well
at 37°C, but failed to rowa C.Inth estu carried
out by Owen et aI]OaI the. members of roun 11l to
[V which he %rou'oed as clinical isolates failed to grow
at 5°C. While all the cultures grew at 0.5 per cent
sodium chloride, only 40 per cept of them grew at a
concentration of 6.5 per cent sodium chloride. Growth
at 6.5 per cent sodium chloride was noticed for some
cIrnrcaI rso ates9 i

The stud g shows close similarities in biochemjcal
pro ertres fthe rsolates with the typical sfrains of A,
puteacrens e only devratron was that typical
culture failed to ?row at 35°C. It did not grow In
presence of 6.5 per cent sodium chloride also,

tu%/ reveas that n freshIK landed marine
frshest umber of hydrogen sul reproducers n
eneral and A. putrefaciens n partrcu ar is very. low.
his results in the failure to detect this grganism’in the
dilutions ysed for plate count of fresh fish specimens,
when qualitative studies are undertaken.

The ‘authors are thankful to the Drrector Central
Institute  of Frsherres Tech noogr Cochin
Permrssron to rtJubIrs this Paper Th authors express
heir deep gra ituge to M Spreekens,
tnocivo IiStitutes. The Netherlands for providing
the type culture.
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Microbial quality of seven spices - Omum asafoetida,
fenugreek, cardamom, cinnamon and clove, collected from
the market of Chandigarh were studied for antibiotic
resistance, enterotoxigenicity and hydrophobicity of isolates of
Escherichia coli and Salmonella obtained from the spices. The
maximum resistance was towards Penciilin (77.5%). Nearly
40% of E. coli and 62% of Salmonella isolates were positive
for enterotoxigenicity.

Sprces used | |n various foods are known to harbour a
wide var cf% of microor anrsms several of which agf
be hazargous to the he th of the consumers. Seve
genera of enterobacterraceae have been |solate from
srces go them are known to be path ogenrc
an resrstantt antrbrotrcs like Pencnlrn TetracrA line
Streptomycin and Kanamycin34,  Besides r¥
phobicity’is an |m ortant deferminant of Pathoge |crty
of anoqanrsm hough sprces are widely used, their
microbig o? has not been well studied. fn this study,
an attempt Is made to stu r%/temrcrofora of spices
With specral reference to antibioti¢ resistance, hydro-
phobicity and enterotoxr%enrcrty of enterobacteriacea
members isolated from t e Spices,

Seven  spices - mum Cardum o trcuml)
asafoetida (Ferula_asafoetida), fenugreek (Trigonella
foenumgraecum), Cinnamon (Cinamonum  zeylanicum,
bg andsmall cardamom (Elettarja cardamonjum), and
cloves (Caryophyllus aromaticus), were obtained from
different  grocery stores i different sectors of
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Chandigarh and stored in sterile, stoopered bottles.
Five or Six samples of each spice were taken
The total bacterral count of spices was enumerated
Xtakrn %ram of.the sample, drlutrn% It in nonnal
saline @ [ plating it u ng nutrre t agar
spice samp es were stréaked on"Mac Conkey’s agar;
the |solated colonies of these gram ne atrve Organisms
were tested brochemrcally y the Tollowing tests:
Fermentation _of carbohy rates indole production.
Methyl-Red  Test. Voges-Proskaur Test, Citrate
Utrlrsatron Test, Nrtrate edu tror] Test. Urease Test
fility_Test. . coli and Salmonella were then
identified With the help- of Bergey’s Manual6. The
antibiotic resistance of E. coli and Salmonella isolates
was determined by the method of Bauer et al. lwhrle
enterotoxigenicit an |)(]rop obicity were tested \3
the method of Wadstrom et al.Hand Lindahl et al
respectively.
he average counts abtained from the varrouss ices
are shown in Table 1 The counts va r‘h amon? ferent
sprcesaswell 85 among | ferent sa peso the same
spice. The total bacterial load |sh hw en compared
to the 1.5.1. standard of 5.0 x 1 8 The large
variation in count both between sprces and samples of
the same spice s In accordance with the Tresylts
obtained by Christensen et al. 10, who reported a wide
variation i bacterial counts of spice sa pIes
Table 2 shows antrbr%hc resrstan e pa%erns of the
isolates of E, coli and Sa mone showed
maximum - resistance. towards Penciilin (77 and 93
per_cent respectrvelr) while Chloramphenicol was the
antibiotic to which [éast resrstance was shown (nil and
18 per cent respegtively).. Te re uency of multi drug
resistance was fairly 9 per cent).
common resistance patterns were P (226 pef cent),
T and PTE (9.7 per cent). There existed 3 relation
between drug . resistance “and source. of isolation,
wherein majority of the resistant strains were from

Table . Microbial quality of spices

Total bacterial count (CFU/g)

Spice

Min Max
Omum 3.2 x 104 55X
Asafoetida 25 x 102 30X
Fenugreek 1.8 x 107 8.4 x
Cardamom (Big) 1.0 x 103 10x
Cardamom (Small) 7.0 x 102 2.6 X
Cinnamon 2.0 x 104 4.8 x
Cloves 7.0 x 104 99 x

*Address for correspondence 2090, Sector 15-C, Chandigarh.

No. of isolates obtained

Average E. coli Salmonella
107 2.7 x 107 3 2
105 15x 104 2 5
107 5.1 x 107 2 5
105 5.0 x 104 3 5
105 1.3 x 105 2 7
104 34 x 104 2 4
107 49 x 107 1 2
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Table 2. Antibiotic resistance pattern, enterotoxic.enicity and hydrophobicity of isolates of e. cou and salmonella obtained

FROM SPICES

_ Antibiotic resistance pattern (%) Entero- Hydro
Spices N phabicity
PI TC EM NA M KM cp nicity
Salmonella*
Omum 100 50 50 0 50 0 50 100 100
Asafoetida 100 60 100 40 4) 40 20 66 100
Fenugreek 90 80 60 60 10 40 2 5 100
Cardamom (Small) 15 0 5 5 0 0 0 it 100
Clove 100 0 0 0 0 0 0 50 100
E. coli**
Omum % 10 3 100 0 0 0 5 100
Asafoetida 100 50 50 50 50 50 0 0 100
Fenugreek 100 100 0 0 0 0 0 60 100
Cardamom (Small) 50 0 0 50 0 0 0 100 100
Clove 100 0 0 0 0 0 0 0 100

PI = Pencillin, TC = Tetracycline, EM = Erythromycin, NA = Nalidixic Acid, SM = Streptomycin, KM = Kanamycin,

CP = Chloramphenicol
*No. of isolates tested: 21
**No. of isolates tested: 10

asafoetida followed by fengugreek and small

cardamonm.

Enterotoxi ntcﬁ/ ?fseen in 40% of E. coli and
62 per cent Sal onella isolates. Maximum number
? enterotom%entc |Solates were from cardamom,
ollowed by téhugreek and small cardamom,

Enterotomgemmty was seen in 40 per cent of E. coli
and 62 per “cent 0f Salmonella isolates. Maximum
number ~ of enterotoxigenic isolates, weye from
cardlamom, followed by omum, asafoetida, fenugreek
and cloves. Hydrophobic character of these'straing was
determined Using Salt. A gre?atlon Test  (SAT).
Posmv%results Were obtalne malcase %100 er cent
ﬁ/ropo bicit eresuts compare Tavoura Ig Wit
tho Y an Wa stromb, who obtame 115
er cen h?/drop obici |Xamong urmar}/ call..

nconc usion, It can be said that the incidence of
Pat 0g entc gram ne attve or%amsms on sp |ces IS very
ow utte%gants resent are hi )Bfatoemc

Majorit eorgants spresent wee cilly
sug est the p03| bility of the hazards of
0|son| 9 due "to thes or(I;antsms rather than the
p035|b|I| y of gastro-Intestinal” infections.
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When aqueous extracts of onions were fed to rats on a high fat
diet (HFD) the triacylglycerols and the total cholesterol in the
serum, liver and kidneys were reduced significantly, but there
was a significant rise in urea, creatinine and total and direct
reacting bilirubin. SGOT (EC 2.6.1.10) and SGPT (EC
2.6.1.2) rose marginally above normal levels, while LDH (EC
1.1.1.27) and alkaline phosphatase (EC 3.1.3.1). in the serum
remained within normal limits. Total proteins and albumin in
the serum, and blood glucose were significantly reduced by
feeding onion extracts 2.5 ¢/100 g body weight. Thus,
consumption of large quantities of onion extracts may produce
undesirable side effects.

QOnion possesses hypo lycemic, hYpolrprdemrc and
antrfrbrrnolytrc activities? lFor hygor demic studies,
usual ny aqUeous extracts from "330 mg  onion are
admirfistered per day per lOO%body wergh2 Onion
contains manly organrc disulphides “and Sulphoxides
which could react With varrous SH Elroup” ounds
in the body spontaneous| [y near pH 7246
onions are” noymal constituents of diet, excessrve
consumption of It may produce other side effects.
Hence, the present wor was undertaken to study the
biochemical effects of excessive onion consumption in

" hﬁat dIbet ¥ Eats h 100-150 g optaiped. from
L5240 T (D
d ad libitum a

Anhmedu Belle University, Zaria, we
grou s of 6 each. Grou l rats were fe
tan rd raf (et r%Pfrz Kfa unag Groups 2-5 rats
were ed ad libitu h fat @ éHFD) ontarnrng
20 per cent fat. This gliet was prepared by mixin
whole wheat flour 150gwho|e milk powder
160 g beef tallow BOg millet husks, 20 g common salt
and Vitamin suggteme fs contarnrng 1 mg thiaming, 0.5
m8 riboflavin, 250 1U wit. A and 300 1U'vit D. Onions
% 0 g? were crushed se araAeI%/ batch%s without
ater'in a waring blenger an ftere througn a cheese
cloth. The residue was squeezed well. |t"was mixed
with about 10 ml water and squeezed arIrarn The
volume of the extract of each hatch was_difuted with
water to 100 ml,250 mland500 ml respectively. Group

?NIDO
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1 rats were given tap water to drink. Rats of groups
3 and 4 wére given the onion extracts prepared fresh
every day n thé above three rioncentratrons respec-
trvelé in the drinking water battle. Each rat of gr ups
2-4 consumed about™2.5 ml fluid pey 100 bodywergh
8er day corresgondrn {0 extracts from %v

5 g.onions, respectively. After 60 days, the rafs Were
sacrrfrced b%/ decaprtatron in the feq state. Glucose was
estimated from a fresh sample of blood7. Total ang
direct reacting bilirubing urea9 totaI proteins and
albuminl)  “creatinineld, %utamt Bruvate
fransaminase  (SGPT) (EC  2.6.1.2)1 qu amate-
oxaloacetate transaminase (seorg Ec 26.1.10
alkaline phosphatase (ec = 3.1, f and [actate
dehydrogenase (LDH) (eC 1.1.1.27)%were estimated
from the serum.” Triac I?I cerolsh and  total
cholesterol6 were estimated from the. serum and In
the extracts of liver and kidneysL7. In vitro addition of
onion extracts to the serum, of normal rats was found
to %rve high values, of creatining but did not Interfere
with urea or bilirubin estimations. Differences
between groups were evaluated according to students

fest.,

From Table 2, it is clear that group 2 rats fed HFD

e e O egten o ) s
v |

tﬁ R/er 15 h hh LPrea br?rrubrh) H
creatinine IeveIs Were unchange (p<0.01) comp are
t0 grou 1 control rats. sGOT, SGPT, serum aIkaIrne
Ph Sphatase and serum LDH [evels were within normal
Imits. in group 2 rats. Feeding of onion exfracts in
drrnkrn%wate corresponding t0 25 ¢, 1 Igor g er
100 g bodly weight per day lowered trfacylglycerols and
cholesterdl levels ‘in the serum, liver and . kidneys
£<0 Olr? but resulted in significant rise in ureg,
reatinirie and direct reacting and tofal bilirubin levels
in the serum (p<0.01). Serum_albumin and total
proteins were also reduced significantly when onion
extrgtc(tsl were fed at 2.5 /1009 body Weight per day

pOnro contains many organic disulphides and suIPh
oxides, which could-Teact spontaneoHI with th
VArious SH group proteins, some of which gre necessary
for their flinctiong182L Thus many of the above
results may be due to the chan es in the ceII
membraneso RB? |dne%/s and e]rdue to thiol -

drsuIP Ide and thiol - sulphoxide exchange reactions,
resulting  from excessive gnsum tion of onign
extracts. However, sGoT and SGPT increased only

Bangalore - 560 034, India.
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Table 1. Effect of feeding onion extracts to rats fed a high fat diet <$ifd)
Groug No.
1 4 5

Parameter Values are for below indicated onion extract in 100 ml drinking water

Nil+ Nil* 100 g* 40 ¢* 0¢*
Serum t_rlacyl?cherols (m mol/L 0540093 082+0054 031*+0043 0.32*+0057 043 +0.048
Liver triacylglycerols (m moifkg) 1236046 2813076 1437+ 084 1450%+ 137 1892% + 239
Kidney trlacylgl\(cerols m mol 30 £020 50 £024  36* +0.63 36* +0.42 40* +047
Serum total cholesterol (m mol/L 259+ 014  400+019 233 £0.12 240*+ 013  253* +0.13
Liver total cholesterol ﬁm mollk? 298+013  673+062 310*+020 324*:018 401* 0.3
Kidney total cholesterol (m mol/kg) 117£020 2182019 130+ 025 130*+016 129*+012
Blood glucose (m mol/1) 444+031  667+031 50 £019 611 +0.30 639 £0.38
Serum albumin (g/1) A4 Hth 28172 32+5 b 5
Serum total proteins (g/1) 0+4 75+ 25 52t 4 547 0 t7
Serum urea (m mol/1) 40 £033 42 £+020 100 +08 92* +0.57 87* £052
Serum creatinine (p mol/1) 177 £0.00 177 £0.00  106.2* £ 177 1110+ 221 1110* + 186
Serum direct reacting bilirubin (p mol/1) 17 +0.00 17 +0.00 223* +26 308*+86 6.9 £ 17
Serum total bilirubin (p mol/1) 428+000 428+000 600* 17 479* +856 308* +856
SGOT (m mol/l/min)) 55+ 124 20116 20 t25 25 t25 26 +26
SGPT (m mol/l/min) , 10t 15 16+ 16 5 t14 20 t12 23 +13
Serum alkaline phosphatase (m mol/l/min) 10t 15 5zt 14 5 114 5 t12 20 +13
Serum LDH (m mol/l/min) 3B+ 15 45+ 15 3% 2.2 48 +25 58 +25

Results are expressed as Mean £ SD, of 6 rats per group.
*Rf0.0l compared to ?roup 2.
+Normal diet; $ High fat diet

Concentration of onion extract (100 g. 40 g and 20 g) in 100 ml of drinking water.

mar(TunaIIy above the normal limits, while 14n and
alkaline phosphatase In the serym remained within
normal limits, indicating that liver function is not
seriously affected in ratS fed onion extracts in these
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Recent  Advances and ~ Developments in
Refrigeration of Meat by Chilling: Proceedings of
meetings of Commission C2 of the International
Institute of Refrigeration, heId In Bristol (UK) on
September 01 1986." Issued by International
Institute Refrigeration, 177, . Boulevard
Malesherbes F 75017, Pans I:(France pp. 550:
Price: Hard cover bound 220 F

When one considers the recent developments in the
domain of meat and meat products, one will note that
refrigerated protection remains a necessary or even
Indispensable condition. AIthough refrigération g
meat has been in vogue for well figh a céntury, untrI
1970’5 the advancesin refrigeration were concerned
with design and operating effrcrencsy of machinery
rather than with product requirement

The hook under review is a compilation of the 63
paEBers from 17 countries presented at a s¥mposrum

the

orqanised by the International Institute_of Refrigeration
in"Bristol on September 10-12, 1986, The symposium
considered, inter alia, the biochemical hehaviour of
animal products, the ‘action of refrigeration on meat
and physical phenomena of coolmg and heat transfers,
The pdpers presented were distributed among the 10
sessions (or Sect ns& of the syrpposrum

Section 1 on fundamental”effects of meat chilling
dealt with microhiological ash)ects of meat chilling,
8?Idn ggprtemng, biochémical changes and conditioninig

Papers on electrical stimulation, cold shortening and
condlitioning were presented at Sectron 2 and covered
tenderrsmg mechanism. of ES, quality of ES meat and

IowvotaeESvs uIrt
g f ywrth factors affecting the

Five Ip ers mr\;
chilling at of red meal and poultry were preserited in
Section 3

In Section 4, 11 pagers were presented, dealmg with
design principles, economics” of chilling ~systems,
confinuous chrIIrng chemical tainting during chilling
and waste energy fecovery.

The four papers presented in Section 5 dealt with
chrIIm% of edible "affals using cryogenics, carbon
dioxide chilling of hot boned” meat, “application of
rgur oﬂé” eer(]71 sto meat chilling and plate’ freezing of

Section 6 on Storage of chilled meats had 6 papers
covermg micropiol og of vacuum packae
drs ay of fresh m tgace In elevate x%/
ca on dioxide atmosphere, salt level of commercial
frankfurters, time- temperature folerance concept for

of lighting,

chilled meat and storage of ham at cryoscopic
temperat g
Carbon loxide coolrng of meat and meat products,
influence of gas .composition, chilling of meat rn
hdroaeroso medium curing and aseptrc ac drnr%ro
eat rsheswere covered in‘the 5 papers of Secli
Section 8 had 4 papers on prediction and modelling

'"Etgafedh"e'rmg diplay retail ang ca
Vi ers on display retail and catering were
i ph/ d covered aﬁl pgcts of

presented In Section 9
display including factors affecting retail drsplay, Wweight
loss, effect of Jas atmospheres” on colour, ‘effect”of
colour’ changes, storage, temperature and
stability, microbiology ‘and cookichill caterrng
Section 10 gn transp orttof chilled meats ealt with
experience nsport of Ccarcasses, containers,
pgka Ing o%ﬂrlg eat for remote marﬁets time/
emperature monitoring and use of liquid nitrogen for
In-transit refrigeration.
The hook “is a useful compilation of paé)ers
presented by experts from variqus countries.
pa er is followed b asummarg of the discussions that
k place after thé presentation.
L. A. RAMANATHAN
DF.R.L., MYSORE - 11

Rice: Post Production Manual: PrIIarX
Wiley Eastern Ltd., New Delhi, 1988 pp:
Price Rs.45.

The book is a comprehensive treatise of a wide
spectrum of subjects Including not only the post
productron but many of the pre arvest factors related
0 rice. The nomenc lature "Post Production Manual’
coined for this book, no doubt implies.a modest sense
but does not seem to, mirror the'entire spectrum of
literature contained in it. Although several books
written by contemporar forerctm authors on the
subject are very exhaustive but they neither confain
the detarli of |ndian work nor the escrrptronp] given
are rrecty %evantt Indran context. It IS, the™ first
book wrrtten an_Indian author whic provrdes such
a hu e Weat rnformatron Wrth due emphasrﬁ on
n 13 wor especrayon several Indigenous, techno-
dres |t should nof, however, mean”that Its Inter-
national value s insignificant. In fact the author has
made a sincere effoft to brin together most of the
recent develogments in rice research taken Ipace In
several parts of the world. It is Indeed, a very useful
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reference book not only for researchers but for anyone
who Is dealing with rice.

The hook “is divided into fifteen chapters. The
chapter on “harvesting, post harvestmg operations and
processing” deals Wwith developmént™ of grains,
oBtl_mum harvesting stage, varigus kinds of “|osses
during and_ after harvesting, shedding characteristics of
the grain, its cracking and milling qualities, use of field
desciceants, and its nfluence on ﬂuah characteristics.
Next. Is @ unique chapter on “criangés in wet paddy
and ifs preservaion” not_commonly Tound in conver-
tional_ books on rice. This chaP er deals with the
enesis of the problems associated with wet padd

reservatjon, Is m|crob|o|o%|cal implication, extent of
0sses and several approaches made Tor the. preservation
of wet paddy. The information confained in this
?ha ter |?_ of Very T%reat practical significance in field
evel application. ,echagter on “drying” deals with
scientific Prmcgole_s involved In |nd|genous technologies
such as, field-drying, sun-drying an conduchon-drymg
of Padd . In addition to mechanical-grying and som
of the récent innovations on solar-drying. =~

The next two chapters deal with milling, curing and
parboiling. They describe exhaustively the optimum
conditionis of the raw materials, various factors which
Influence the Pro_cessmg and different _methods of
processing and their merits and demerits. The subge,cts
are discussed hoth on a general scale as well as specific
to Indian conditions.ang as such they are highly infor-
mative. The inclusion of a_separ?te chapter On Storage
IS probably the most prominent feature of this bogk as
this subject is generally not discussed in such details in
conventional books on rice. Storage is an inseparable
Part ?f food tgchnolo Y With veP/ %reat influence op
ood losses and fooa qualities. Tre Chapter deals with
factors mfl_uencmg storage, phenomenon of a_gem(r;,
losses during sto age_ dug to microorganisms, Insects
and rodents "and various kinds of storage structures
Including Indigenous and moder _té/gjes. The two
chaPt_ers on cooking and_quality of rice are brief and
contain some relevant information but do not take the
issues to their full depth.

The last three chapters dealing with rice husk, bran
and germ present the latest informaion on these
topics and discuss the various technologies used in
ex Iomng these resources to the maximur extent.

The tr mend?éls effo_rt% of the aﬁi_thor in brm%mg out
this book should be richly complimented. Howgver,
there are a few lacunae n it on which any reader
should like to offer comments. First of all, there are
certain prominent, omissions of mﬂ?rtant references
especial on“glram structure, chalkiness ang topo-
?ra . The “élucidation of rice quality based on'its
ype Classification”, a recent innovation, should have
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heen dealt with in some greater detail. Some informa-
tion on rjce Pfrodu_cts slich as heaten rice, pop,oed
paddy and igu ed rice should have found some place
In the hook as they are important post production
processings in rice. [astly, it Should be noted that any
reader cannot help but pointing out the Poor get up of
the book caused due to u_smE poor quality paper and
prints, frequent spelling mistakes, and Tow perceptibility
of the apparently haz flgures, all of which have ve
seriously counteracted th ?reat value of the book. It
should, thus, be squested hat there is enough scope
for its_improvement, may be in the next editjon, to
make it mdre attractive, complete and purposeful.

T. SRINIVAS

C.FT.R.I., MYSORE

Livestock Feeds and Diseases of Dietary Ongm,gHmdl
Text):oy Dr. SP. Arora, Directorate of PUblication,
B. “Pant _ University _of ~ Agriculture  and
Technology, Pantnagar "1988; pp: 304; Price: Not
mentioned.

In a single volume, there are 16 chapters coverin
Introduction, Rumen  digestion, . Metabolism oi
Proteins, Metabolism of Carbohydrates, Fat meta-
bolism, - Diseases occurrm?n_due to dietary errors,
Mineral requirements, Vitamin metabolism; Feeding
SB/_stems, Calf reusmg, Feeding for milk production,

letary requirements of shéep and goat, Poulfry
feeding, feeding for reproduction and” draft, swing
nutrition, Feeding under famine and drought condi-
tions. The hook contains 84 figures and 89 tables.

S.P. ARORA
H.P. AGRIC. UNIVERSITY,
PALAMPUR - 176 062.

Proc_eedm?s of the Symposium on Recent Advances in
Mineral  Nutrition: DePartment_ of Animal
Nutrition, Haryana Agricultural Univeysity, Hissar,
India. (1984);0p: 243; Price: Not mentionéd.

In all, _thTre were five sessions of the symposiym.
The original research JJaPers Including_ some’ review
E)a ers Were presented for Mineral Requirements,

ficiencies and Toxicities in man and animal; Meta-
bolism of . different Elements; mter-relatlonshlﬁs
between mineral elements: Analytical techniques and
their applications; Bioavailability, their safe and toxic
Ie\zfls and health hf\zardS' _Mm?ral Elementf chain,
soil-plant-animal " relationship along with™ all other
aspects of mineral nutrition. The “proceedings also
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included major. recommendations of each session at
the end as a ‘quideline for further research work.

S.P. ARORA
H.P. AGRIC. UNIVERSITY,
PALAMPUR - 176 062.

Alternatives to Animal Use In Research, Testing and
Education: Compiled by the Congress of the United
States Marcel Dekker Inc 270 Madrson Avenue

New York, N.Y. 10016, co Price: Bound
illustrated $59.75 (US' and anada $71.50 (all
other countries).

The book on aIternatrve t0 anrmal use in research
testi n% and education rou% Uy the _office of
techndlogy assessment congres of nited States takes
off very Well with the openrno chapter on summary,
policy, ‘Issues, option for coanr essional action which is
Very well written. A full chapter devoted to patterns of
animal use fails to_bring_out any concrete frndrnr%s
from the data provided. haPter on alteratives
animal use In research is wyitten well providing infor-
mation but again one is left with the impression that
only the tip 0 ce bero 1S srohted Chapter 8 on alter-
nat Ves to animal use In testing provides good reading

(1) News

Nagpur Chapter

A Seminar on ‘Prospects of Processed Foods Was
organised on January 5, 1989 at the Centra Ag mark
La orator g/ The Seminar was inaugurated IyHon le
rr Ranjeét Deshmukh, Minister of State for Housing,
and Sum Imorovement A Souvenir was released
the minister, Importance of providing balanced diet to
the population and the role of foodprocessesors was
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and is well presented. The chapter on oublrc and
private funding towards the development of alter-
natives is well” presented and the sug(I;estron that a
strong alternative test method will aftract fundrng
readily is noteworthy. The chapters on fegeral ang stat
regulatrons of animal use extensively cite regulations
and rules showing thereby the interést that IS already
there rn dovernrng humane and [proper treatment of
animals, The chapter on requlation of animal use, in
selected. foreign countries makes an interesting reading
and 1t 1s indeed necessary to find out about other
countries, A very useful feature of this book is the
presentation of summary and conclusron at the end of
each chapter. Though the material is ve Covered
and presented one desrres that a stron rndrcatron at
|east as to the real alternatives to animal use could
have een elawb rated rnstead of cate orrsrn nyo
them. Nevert ess the ook 1S we pres nte
would e useful to all the Iaboratorres that conduct
research on animals, Special mention must be made,to
the extensive biniliography to each chapter which
%hou(ld be an additional factor that adds value to the
00
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stressed b% the Hon bIe Minister. Dr. Naik Kurade
ervered eke notea [ESS.
Kawadkar, Secretary, gresentedareport

about the actrvrtres of the Assocr tr

da&)ur ar, resr dent o Pter made
rntro ctory remarks. Mr. [H. AIr Jorn Secretary,
proposed a'vote of thanks.

wo technical sessions were organised. A total of 20
poster papers were presented.



Publications
of the,

Association of Food I%Igpa sts and Technologists
CFTRI Campus, Mysore - 570 013, India

Title

15t Indian Convention of Food Scientists and Technologists, 1978
(Proceedings)

Symposium.on the Status and Prospects of the Confectionery
Industry in India, 1979 (Proceedings)

Symposium on By-products from Food Industries: Utilization and
Disposal, 1980°(Proceedings)

2nd Indian Convention of Food Scientists and Technologists, 1981
(Proceedings)

3r(z Indian Convention of Food Scientists and Technologists, 1983
Proceedings)

4th Indian Convention of Food Scientists and Technologists, 1984
(Proceedings)

Symposium on Recent Developments in Food Packaging, 1986
y(PPoceedings) d "

Prof. V. Subrahmanyan Commemorative Issue. 1980

Production and Processing of Meat and Poultry Products, 1986
(Proceedings)

2nd In(sernaHon?I Food Convention & Exhibition (IFCON'88) -
Food Technology Overview

2nd International Food Convention & Exhibition, (IFCON' 88) -
Abstract of Papers

"Includes postage

Price

Rs.
5

30

0

40

25

3

65

30
100

100

100

India

Postage

Rs.
9

13

Foreign
Price  Air Mall
us$ us$
12 6
v 8
12 6
5 7
15 5
5 6
35 8
2 8
45*
45*
45*



O000C0000000000OCO0000™

COoOCCII MO CO

=~ o

o

l\l

8-

Manuscripts of pa[%ers fin triplicate) should be éyp_ewn_tten In double space on one side
of bond paper.. They should be "complete and "in final form. The paper should not
have been published “or communicated for_ publication anywhere else.” Research Notes
should clearly ingicate the scoge of the mvest!ganon and the salient features of the

results. Only invited review papers will be published.

The typescript should be arranﬁed in the following order: Title (to be ’{rped in_capital
and Small letters for Research. Papers and all caintals for Research Notes), Authors
names Eall capitals) and Affiliation (capitals and small letters). Also give a short running
title not exceeding” 10 words as a footnote.

Abstract: The abstract should indicate the principal findings of the paper and typed in
single sPa e. It should not be more than 200 words and “in such a form that abstract-
Ing” perlodicals can readily use it

Use names of chemical compounds and not their formulae in the text. Methods of
sampling, number of replications and relevant statistical anal¥ses should be indicated.
Footnofes especially for ‘text should be avoided as far as poSsible.

Tables: Tables as well as graphs, hoth representm([] the same set of data, should be
avoided.. Tables should be typed on separate sheefs.. Nil results should be indicated
and distinguished clearly front absence of data, which is indicated by " sign. Tables
should not have more than nine columns,

|llustrations: Graphs and other line_drawings should be drawn in Indian ink on tracing
paper or white drawin Pap_er preferablg rt_paper not bigger than 20 cm (OY axis) x
16cm (OXaxis). The “lettering should be twice the size of the printed letter. Photo-
graphs must bé on glossy paper and must have good contrast; three copies should be sent.

References: Names of all the. authors anng with title of the paper should be cited-
Abbreviations such as etal,, ibid, idem should be avoided. References should be serially
numbered as superscripts In the order they are cited In the text and the same order
should he maintained In the reference list. " The titles of all scientific periodicals should
ge_ abl%rewa efl In_confor |t%/ with the World List of Scientific Periodicals, Butterworths
cientific Publication, London, 192,

Citation should be as follows (note the underlings also): _
(a) ngﬁarﬁ; Figger: Jadhav S Sand Kulkami P R, Presser amines in foods, J Fd Sci Technol,

York, 1952, Vl. IT, 966,
(c) References to article in a hook: Joshi SV, in The ChemistrY of Synthetic Dyes,
" bF}/Venkataraman K, Academic Press Inc, New York, 1952, Vol. I, 966.
r

oceedings, Conferences and Symposia_ Papers: Nambudiri E S and Lewis Y S
Cocoa in confectlonerr, Proceedings of the Symposium on the Status and Prospects

of the Confectionery Industry in India, Mysore, May 1979, 27.
(6) Thesis: Sathyanaravan Y, Phytosociological Studies on the Calcicolous Plants of Bombay,
1953, Ph.D. " Thesis, Bombay University. " '

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

Consult the latest issue of the Journal for quidance. For “Additional Instructions for
Reporting Results of Sensory Analysis” see Tssue No. 1 of the Journal.

{) Book: Venkatarflman K, The Chemistry of Synthetic Dyes, Academic Press, Inc, New
)
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INSTRUMENTAL TEXTURE PROFILE ANALYSIS OF SOYBEAN CURDS PREPARED BY ACID AND
SALT COAGULATION by P. Vijayananda, B. K. Mittal and M. Kulshreshtha

CHEMICAL EVALUATION OF OLIVE FRUITS OF NINE CULTIVARS OF HIMACHAL PRADESH
by S. K. Katiyar, N. Kumar and A. K. Bhatia

PYRUVATE KINASE ACTIVITY IN RIPENING MANGO (MANGIFERA INDICA L) FRUIT by Y. Selvaraj
and Rajiv Kumar

DRYING STUDIES ON BLACK PEPPER (PIPER NIGRUM L) by R. T. Patil

Printed and Published by the Secretary AFST (India), CFTRI, Mysore-570 013, at Sharada Press, Mangalore-575 001



	JOURNAL OF FOOD SCIENCE AND TECHNOLOGY 1989 VOL.26 NO.3
	CONTENTS
	Studies on Packaging and Storage of North Indian Spiced Papads Made from Blends of Different Dhals (Split Pulses)
	Application of Osmotic Technique in Plum Wine Fermentation: Effect on Physico-chemical and Sensory Qualities
	Preservation of Paneer by Sorbic Acid
	Studies on the Blends of Different Pulses (Bengalgram, Greengram, Lentils and Arhar) in the Preparation of North Indian Spiced Papads
	Effect of Starch Dipping on Quality of Dehydrated Tomato Slices
	Studies on the Use of Artificial Sweeteners in Sweet Bread and Biscuits
	Intestinal Epithelial Cell Glycoproteins in Albino Rats in Retinol Deficiency
	Intestinal Epithelial Cell Alkaline Phosphatase in Retinol Deficient Albino Rats
	Reserch Note
	DETERMINATION OF PHENOLIC ACIDS IN DIFFERENT SOYBEAN VARIETIES BY REVERSED PHASE HIGH PERFORMANCE LIQUID CHROMATOGRAPHY
	EFFECT OF PRE-HARVEST SPRAYS OF TRIACONTANOL ON THE STORAGE LIFE OF LETTUCE (LACTUCA SATIVA L.) cv. GREAT LAKES
	VARIATION IN CURD FIRMNESS OF COLD- STORED RAW MILK FROM INDIVIDUAL COWS
	THE INFLUENCE OF STRAIN, AGE AND SEASON ON CHOLESTEROL, VITAMIN A AND FATTY ACID CONTENTS OF EGG
	A SIMPLE TECHNIQUE TO REMOVE UREA FROM SHARK (CARCHARHINUS SP)
	A NOTE ON THE DISTRIBUTION OF ALTEROMONAS PUTREFACIENS IN MARINE FISHES LANDED AT COCHIN
	A NOTE ON THE MICROBIAL QUALITY OF SELECTED SPICES
	TOXIC EFFECTS OF EXCESS ONION EXTRACTS IN RATS
	BOOK REVIEWS
	Association News 

