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Role of Salt, Oil and Native Acidity in the Preservation of Mango
Pickle against Microbial Spoilage

Pradnya Kanekar®* Seema$

arnaik,Neeta Joshi,Lalita Pradhan**

nd S.H. Godbole

Maharashtra Association for the Cultivation of Scrence Research Instrtute
Law College Road, Pune - 411004, India

Received 7 December 1987; revised 23 May 1988

Mango pickles inoculated with salt tolerant strain of Aspergillus niger got spoiled at 10% salt, 40% oil and 4.2% native acidity.
Salt concentration of 15% protected the pickles against spoilage by the inoculated organism as well as the native flora of the
pickles. Groundnut oil did not have any preservative effect against microbial spoilage.

Prcklrnq IS an ancrent art ot preservatron of fryits
and vegetables. It is a simple, eas¥ and economical
method"of, preservation and can ro tably be used for
the henefit of rural Po uatron during te $eason.
Sometimes, however, they get spoifed n spite of the
presence of common ~salt added.  Preservative
oro ertres of common rn?(redrents of prck es have been
stu led {severa workers1§ and there are_ some
reports 74descrrbrng mrcrobral sporlage of pickles.

Porae fc% be attributed to rnﬁde ate
concen ration of the preservative - the salt. This paper
presents data re ugardrng the optimum concentration of
salt th at wou rotéct the mango pickle against
microbial spoil age

Materials and Methods

Preparation of mango pickle: Mang pickle
containing raw mango_pieces and condimgnts (spice
mix contarnrng crushied mustard. seeds, chrIIr powler
turmeric powder and asafoetida) without salt and oil
was prepared in the laboratory and distributed in 20
aliquots in three sets of 30 sterile Iglass beakers each’
The sets represented (1) experimental set with
unsterilized _samples inoculate the spailage
orianrsm (1) uninoculated, unsterilized control and

with

uninoculated sterilized control.
undnut qil (heated to 120°C and cooled to room
emperature) were then added to the samples rn
different concentrations as detailed in Table 1 T
pickles were kept for curing. for Six days after
preparation_and before inoculdtion with the sporlaq
organrsm The experimental set was inoculated with
thé spoilage organism as detailed below.

*To whom all correspondence should be addressed

Common salt and

Inogulation of the_ pickle sample  with spoilage
organrsm The or%anrsm selected for inoculation was
As er?r lus_ni r%er he most requent fungal specres
reported spailed pickles!4 and havin s%
tolerance u to 26 per cent concentrations The
organism was grown on potato dextrose agar for four
days and spore SUS ensron Was 8repare in sterile
distilled water. Density of the spore suspensron Was
determined by viable count method using. potato
dextrose agar and 0.1 ml of the spore suspension with
a density of 6.2 x 109ml was inoculated to each ZOg
sample in the experimental set, The beakers in all th
three sets covered with alumrnrum foil were incubated
at room temPerature (28 £ 2°C) for one year and
observed daily for spoilage. The, experiment was
rnrtlrated in June, the usualseason for preparation of
icKle
P Ctemrcal anal srs of the samples:  Unsterile and
sterilized  control . samples " immediately after
greparatron and sporled 58 rr{r]les after recordrng visible
por a%e were analyzed for moisture content and total

acl rt In"terms of citric acid according to
AOAC met odslﬁ pH of the samples was recorded
usrn%BDH PH indicator paper (range 2 to 4.5 and 3.5

Microbiological, analysis:  All the spoiled samnles
Wwere mrcrobrolotgrcall examined for viable count of
fungi by ipoculating 0.1 ml aliquot of the appropriate
dilutiort of one per tent wiv suspension of the pickle In
citrate buffer of pH 54 in Davis yeast extract salt
agarly of pH 54. The C§Iates Were | cubated atr om

temperature (28 £ 2° nr. F g growt
the ‘spoiled pickle samples was also ob ervéd micro-

**Present address: Department of Biology, S.N.D.T. College of Home Science, Karve Road, Pune 411 038, India.
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scopicall using cotton blue stain1d The fungi were
Identified according to Barnett®d and Kamat2)

ResHIts and Discusfsion _ _
The results of the chemical analysis of the
uninoculated,  unsterile and  sterihzed samples

Immediately ‘after preparation are given in Table 1
Initial pH 0f all the samples was 2.5,

'ThF mtclnsthureh co(ntgotmof unstelnledsgmple_s (\j/vgts
significantly higher (p<0,01) as analyse Ire
tethI t%an >(ha_tgof stePiIi_sed gampfes. ,ﬁls cg/uPoP De due
to loss of moisture durmg steyjlization. On_ the other
hand, sterilization did not affect the acidity of the
p'Cklf s%mples. _ :

_ Al the unsterile samples prepared  without. salt
irrespective of their oil content were spoiled within six
da,}/s of preparation before inoculation of the samples
with A. nlger (Table 2). The spoilage was visible with

heavy, white " cottony surface gfowth with black
Table 1. Initial moisture content and acidity ofmango pickle
SAMPLES PREPARED WITH DIFFERENT COMBINATIONS
OF SALT AND OIL
~Moisture content (g%) Total titrable acidity (g%)

Combination - - : -
of salt/oil Unsterile  Sterilized  Unsterile  Sterilized
0/0 76.9 719 4.1 39
0/10 70.9 64.4 25 48
0115 69.8 64.9 4.0 2.1
0120 67.5 61.3 3.2 41
0/30 65.3 59.1 29 39
0/40 60.2 56.3 4.1 38
10/0 64.7 65.5 38 30
10710 63.5 57.3 3.2 23
10115 61.4 51.7 32 2.1
10720 59.2 55.0 25 2.9
10/30 53.2 49.6 2.0 35
10/40 56.2 49.2 19 2.2
15/0 61.4 63.7 42 2.9
15/10 59.2 575 24 2.1
15/15 56.5 62.4 30 32
15120 55.0 46.9 30 24
15/30 534 46.0 2.8 24
15/40 50.3 411 25 24
200 60.0 53.8 2.3 2.1
20/10 533 52.9 33 2.2
2015 51.9 55.9 18 2.8
2020 52.2 50.7 2.3 2.0
20130 49.4 452 2.0 35
20/40 41.0 43.6 14 17
2200 57.0 57.8 31 4.2
22110 535 533 2.8 25
2215 51.3 50.6 3.0 18
22120 NE NE NE NE
22130

22140

NE = not estimated

Table 2. Physical,chemical and microbiological status

(FUNGI) OF PICKLE SAMPLES BEFORE AND AFTER INOCULATION WITH
ASPERGILLUS NIGER
Total
, Daysfor titrable _
Saltfoil ~ Sample spoilage Moisture acidity Fungl*
combination  type (No.SJ (0%)  (g%)  (cfurg)
00 USIUI b 740 33 2x 107
2 samples) (169) (41
00 Ul & 722 01 45x 102
(71190 (39
0/10 US/UI 6 70.0 22 4x 107
gZ samples) (71090 (25
0/10 /Ul 64.4 48
0/15 US/UI b 68.8 28 3x 107
2 samples) (69.8)  (4.0)
0115 JUl 64.9 2.1
0/20 US/UI b 66.5 28 3x 107
gz samples) (675) (32
0120 JUl 613 41
0130 LéS/UI " 6 (gg.%) (%.8) 2x 107
samples . .
0130 g/UI 5.1 39
0/40 USIUI 6 60.4 25 2x 107
2 samples) (60.2)  (4.)
0/40 /Ul 56.3 3.8
100 US/Control 50 63.5 19 7x 107
100 S/Control . 65.5 30 -
100 US/I with
A. niger 45 63.4 13 49x 100
10/10 US/Control 60 62.2 18 6x 107
10/10 S/Control . 513 23 -
10110 US/I with
A. niger 32 62.3 1.3 34 x 100
10/15 US/Control o4 60.2 18 7x 107
10/15 S/Control . 51.7 21 -
10115 US/I with
A. niger 60 60.1 13 31x 100
10/20 US/Control 69 98.3 18 5x 107
10/20 S/Control : 55.0 29 .
1020 US/I with
A. niger 67 584 13 3x 100
10/30 US/Control 7 5.1 L7 3x 107
10/30 S/Control : 49.6 35
1030 US/I with
A. niger [V 52.2 14 23 x 100
10/40 US/Control 7 55.2 L7 2x 107
10/40 S/Control 49.2 22 -
10/40 US/I with
A. niger 7 5.3 14 17x 100
(Figures in parenthesis are values estimated immediately after
Breparatlon) _ 3 _
S- Unsterile; S- Sterilized; Ul - Uninoculated; - Inoculated,

"Total viable count.

sporangia. The ogganisms were identified as Rhizopus
slo. and appeared to b _,oredommant In the native
flora. gH f all the spoiled samples rose from the

510 35 and acidity reduced from 4.1 to 2.2,

Initial _
The moisture content did not vary much.



KANEKAR e¢t. c1.. PRESERVATION OF MANGO PICKLE AGAINST SPOILAGE 3

All the sterilised control samples irrespective of practice to steriljze the; prckles However, sterilized
their salt and ol contents remained healthy throu?h ickles were used as negative control for spoilage.
out the experrmenta perrod except for one isolated
casew ich showed spoila eand could ebhranded alsa References
o SIS 0D ity BT T e et
used in pIC rng raw rursrn naia, ngC ndia,
preserved for as_short a period as six days, clearly

4
points out that ?I| did not have any preservative role 2. Anand J C and Johar D S, Effect of condiments on the control
agarnst micronial sporlage. %Asperg}(r)llus niger in mango pickle, J. scientind Res, 1957,

Pickle samples repared with 10 per cent salt angd 0
to 40 per ceht o e spoiled within 80 days after 3 S n,\anggensd I e Bk, o g e Pl

Inoculation, The viable count of A. nrr%er Increased 4 Anand J C and Johar D S, Action of certarn' organic acids on
from the initial 3.1 x 103 per g of pickle 10 4.9 x 101 Cporlage organisms in mango pickle, J scient ind Res, 1958,17
per g of spoiled pickle. Maisture content did not
chande, much ih sgolege, The gl tiale cidly 5 A .G Somt T €. 0.5 vy o
got reduced from initial 38 to 1.3 per cent and pH indian J 207k Soi 1659, 28, 161 P
increased from 25 to 45, These data clearly indicate ¢ subba Rag M s, i T C, Johar D S and
that the organisms utrIrzed organic acids present in the Subrahmanyam V, Studies on brine pickles, Part IIl,
ickle_and” grew luxuriantly to form surface growth Preservative emulsion for pickles, Fd Sci, 1963, 12, 382.
Phat atﬁe’ftleo the aestthetll[c vZIue Otf the Ff)lt%kle |t IS tthu? 1 Teigggn4 % L9 Chutneys, sauces and pickles, Indian Fd Pckr,
Seen tha €r Cent Salt I1TeSPECtIVE O the 01l conten
was, not adeqpuate to preserve Fthe ickles. : RS?JL‘{Q?Qnde?e”s%rEehsatéu\r’r or® ucrabiology of ncigenous
Since the " pickle samples with 15 per cent Salt 9. Johar D Sand Anand J C, Note on the microbiology of brined
content did not spoil till the end of one_ year, it is mango slices, Indian J Hort, 1951, 8, 45,

10, Rao BAS and Pruthi J S, Torulopsis utrlra A salt tolerant
stated that 15 per cent salt concentration i optimum s o o, G i el

0 preserve the pickle, 1. sumitni T ¢ Subba Rao, M Sand Johar D S, Studies on

S regards th e acidity of man 0 pickle, as much as brine prckles Part I1. Isolation and rdentrfrcatron of yeasts
4.8 per cent acrdrt of £ Sam sunder studeas not from Indian pickles, Fd Sci, 1963, 12, 377
enough to protect eprckle axrmum aclal dy i Aphgsfssuﬁwetggle% fogog/:]lgroblologr ‘of Foods, 1980, M Sc.
per Cent as been rezporte for.a $p Ole pIC e 13. Subba Rao MSa¥rd Johar D S, Spoilage in pickles, Rev Fd
sampe Tolerance to_1 per cent crtrrcacrd VA NIgEr 7S 190, 9. 51

per cent bg Penicillium S and Candrda UTS 14 Pradhan L, Kanekar P and Godbole S H, Mrcroorqamsms

as aIso been reported s Funga spoilage thus would isolated from spoiled mango pickles, J Fd Sci Technol, 1985
not be arrestedb the native acrdrty of the pickle, 22, 17

15. Pradhan L, Kanekar P and Godbole S H, Microbiology of
It Is thus conc Uded that Onlk/ the common salt has spoiled mango pickles. Tolerance to salt, acidity and %¥I of

PreserVathe role at 15 per cent final concentration in the microbes isolated from spoiled mango pickles, J Fd Sci
he Indian unfermented mango pickle. Technol, 1985, 22, 330,
It may . be mentioned here that |) maximum  16. Official ‘Methods * of Analysis, Association of Official
tration of 40 t of ol lected Agricultural Chemists, Washington, 1960, 264, 271, 9th Edn.
cﬁnc%n r? r%nnp m pn%r C%ﬂ r?trotl \r’]vas %e ele Smce 17. Harrigan W_F_and McCance M E, Laboratory Methods in
e abserved maximum concentration of GOI Was 35 Food and Dairy Microbiology, Academic Press, New York,

per centin 21 s gorled samples examrned ear lier14: i 1976,

he ol tWé\S he fted to 10Ctandt cooled tO room 18, B’I\znerE |Larnnfgt)tnE H and Traunt J P, Manual of Clinical
ICronIolo

}]eorn e%?vlegecom%rgn? TaO"OW thISO ract?ce Eurfhersngﬁg 19. Barnett H I_gylllustrated Genera of Imperfect Fungi, Burgess

temperafure at which th emustard esds s cracklrng 0 Kgpnbafptptpgpg“gogpdoedpycﬁggy Part | Phycomyte

In. the oil is recorded as 120°C in the laboratoy and Ascomycetes, Prakash Publishing Co. Poona, 1959,

) prckle samples used for Inoculation with the 21 Snedecore G W and Cochran W G, Statistical Methods, Oxford

spoilage organism were unsterile since It Is not a and IBFI Publishing Co. New Delhi, 1967, 6th Edn.



J. Fd. Sci. Technol., 1989, Vol. 26, No. 1, 4-7

Effects of Packaging and In-Package sO2Generators on Shelf Life of
Perlette Grapes at Ambient and Refrigerated Conditions

M.S. Ladania*and B.S. Dn

Department of Hortrculture Punbabb A%

Ludhiana -

rrcuIturaI University,
India.

Received 1 January 1988; revised 20 April 1988

The storage life of ‘Perlette’ grapes was extended upto 80 days at refrigerated condition whereas for 6 days at ambient
condition. The vented polylined corrugated fibre board (CFB) carton (2 kg) equipped with quarter size dual release (DR) S02

generator gave excellent results under refrigerated condition. The quick release (QR) tyf)e combined with vented polylrner
effectively controlled water loss, browning and decay at ambient condition. Newsprint

ining resulted in maximum losses

The 2 Kg CFB cartons were handy and provided better aeration to the fruit with the result that overall losses were less in these
containers. However, CFB boxes needed more stacking strength. Negligible bleaching was observed in the grapes packed with

QR and DR sulphur dioxide generators.

In India, for domestic markets, ‘Perlette’ grapes are
handled at ambrent condrtron Refrigerated” transport
15 stil] obscure In the Nort ern re jon, temperature at
the time of harvest In June-July 1 around
with relative humrdrt¥ of 40- 60 per cent. Thrs Ieads to
rapid deterioration of grapes due to decay, water loss

and browning. Moreover, traditional unvented boxes
and rrlce tstraw Icushronjrjng Increase these |osses. bThet
normal, storage life of ‘Perlette” grapes upder ambien
and refrrgera%ed conditions ((% : p(e gdt) per cent
RH? is 2-3 and 35-40 days, resp ectrve ¥LZ There s a
re srnga nee% to mcreae the  shelf 8 of Perlette’
rapes at ambient and refrigerated conditions sq that
ruits can be marketed for”longer periods. Suitable
deca%/ control systems and packaging need to be tested
for this purpose.

In earlie studres various pack grng materials have
been tried with varyin success rapes were stored
upto 3 days at ambiefit condition without any anti-
fungal tre tmentl The kpol yethylene liners coritrolled
water osse ffectivel h/ Ut “lecay was more |n these
Back334 The Incidence of deca g Was less in amboo
askets but st (ackrng strength an drmensronal stabiljty
were needed In” thest  packsh. Recently, the
performance of corru%ated frbre hoard (CFB) hoxes
was ohserved a]s tI]urt encouraging for “storage and
transportation of grapesp.

Forin-package fumrgatron % Zethlt{lene sachets
containing’ potassium métabisulphite, with il |ca were
found tg be effective in extendrng
Perlette’_grapes up to 50 days at refrrgerated
condition?."A " mixture of K25205"and citric aCid has

|i-Iife of 40 C

also been tried to  minimise losses at ambient
condition8, However, in these systems, the bleaching
mAur {0 the fruit was comparatively more due to

regulated release of SO2. These small sachets were
also prone to shifting inside the, container durin
handIrng In the recent past, various types of S0
generatdrs were reported where the emission of S02
was requlated by polymer coating910. The ¢hances of
shrftrng of these”generators insidé the containers were
very less

ons|dering these facts, present storage trials were
undyertal(en a? ambient andpre rrgeratedl gcondrtrons 0
study the eﬁ‘rcaar of quick release (QR) and dual
release ( enerators In compination with
various packaging systems and determining the, effects
in- package fumigation on Perlette’ orapes particularly
In terms of bleaching injury and control of browning.

Materials and Methods ‘

During the 198485 season, - mature ‘Perlette’
hunches™ were harvg sted and frimmed to remove
decayed, bruised an |mmature or shot berries. The
bunc ES were acked ar}1 store as fol owds

a%g aterial: The 3 yun coate corruﬂ)ated
cartons esurrng 25.¢m (L) X

H) with 2 g pacity were used Thecrtons were
unched for ventilation %Zvents of 15cm drameter on
0 cm wide side, each of them ern%s aced 2.
away from the centre). The wooden Boxes measurrng

x 20 cm (W) x 13 ¢cm (H) with 5 k
capacrt had Iengthwrse 1-1.5 cm vide slits on the to
and bottom. Coriventional wooden boxes have no slifs

‘National Research Centre for Citrus, Seminary Hills, Nagpur - 440 006, India.
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have no slits and dgr_apes are packed in them with
news‘ormtlmmg andrice straw cushioning. _

Polyethylene” film (0.2 mm thick) and newsprint
were Used for lining, The vented polyethylene film for
5 and 2 kg capacity box had 40 and 20 holes (each of 5
mm djameter), respectively. Soft paper shreds served
as cushioning material. »

Storage at ambient condition: The QR S02
generators were used for in-package fumigation, This
Was a single sheet of kraft Spagoer é22 cm x 34 ¢m
cofated with &atented NaHS(0 %1. on on ilde.
After lining the wooden container with polyetnylene
film, paper shreds were placed and bunches ‘were
arranged In a customary manner. The_ full size QR

02 Generator was placed on the fruit with paper
shreds between the fruit and generator. The liner was
folded over the fruit and container was closed, A
Racks were brought to_laboratory from the field and
Relll at ambient Condition (34 £"5°C, 45-55 per cent

Sorage at_refrigerated condition:  The DR S02
generat rs (40 ¢m % 20 cm) had, a quick release sheet
ttached to white gouched section. The quick white
Eouched section were coated with patented polymer.
ull size DR S02generator containgd 5.5 of NaHS03
The mode of packlng was similar to what was
mentioned above. Thé& full and quarter size DR
?enerat_ors were used for 5 and 2 kg .grapes
espectively. All packs were held at refrigerated
condition (1 + 1°C, 85-90 per cent RH) and evaluated
at 40 and 80 days of storage. _
Grages were evalyated for per_ cent weight loss
berry Shatter, decay,. internal browning, bleaching and
berry cracking, The internal browning was perceptible
In Intact berries also and hence siich berries were
weighed to estimate per cent browning. The location
of internal browning and its development was studied
by taking longitudinal sections of the normal,
internally"brown™ and bruised berries. Bleaching was
characterised by fading of chlorophyll and charige of

berry_colour to white. Berries with slight (quarter to
one fifth area near Bedmel) to heavy (more than two
thw_? berrcy surface) bleaching were taken into account
while cal uIatlnR per cent bl achmq. _

Three containers from each of the five treatments
were taken oyt at each interval for evaluation. The
%mlr}/sm of vapar]ce of the data was carried ?uf and éhe
Jurican’s multiple range test of means was followed to
find out treatment significance.

Results and Discussion _ _
_Under ambient condition, [%rape,s in the newsprint
lined cartons_lost the maximurh weight (4 per cent) up
to 6 days gable 1}. The loss from the unvented
polylined packs was 1 per cent followed by 2 per cent
In Vented' polylined containers. In- newsprint lined
wooden and corrurgated cartons, .rachis and pgdlce!s
were dry and brown although berries were turgid. This
excessive water loss can be“aftributed to the versv high
temperatures. and low relative humidity (40-50 Per
cent). prevailing during summer. Under’ refrigerated
conditions, the"vented Eolylmed cartons and Wooden
containers with In-package S0?2 qenerators roved
verg/ effective in controlling weight loss upto_ 8 dacys.
Thé reduction in water loss.in SQ2 treated fruits can
be attributed to the supression of respiration rate of
gr_aﬁes._ Moreover, the lower temperature coupled
with high relative humidity must have resulted in
decreaséd vapour pressure of water in the fruit and
consequently weight loss was less. The weight oss was
slightly less™in CFB cartons as comparedto wooden
bokes” and this was probably due to more air
circylation and cooling of grapes leading to reduced
respiration and transpiration rate. _
he remarkable etfect of liners on berrY shatter s
clearly evident from the data shown in Tables 1and 2
Maximum berries shattered from the grapes packed in
newsprint lined containers whereas grapes packed in
Polg/lmed CFB cartons with S02 (Izener tors recorded
east shatter losses. The berry shatter was mainly due

Table 1. Effect of packaging containers, liners and so2treatment on characteristics of perlette grapes held under ambient

CONDITION UP TO 6 DAYS'

Wt loss
Treatment (%)
Wooden box, newsprint liner without S02 generator 4.0a

Wooden box, vented polyliner with QSR 9enerator 2.08
CFB carton, newsprint liner without S0 generator 3.5
CFB carton, vented polyliner without S0Zgenerator ~ 2.0°
CFB carton, unvented polyliner without SC?Z generator 1.0

Berry shatter  Decay ~ Browning  Cracking  Bleaching
(%) %) (%) (%) (%)
5.0C 45C 6.00 0 -
1.0ab 0.0 2.5 35" 2.6
5.0* 4,0C 4.0% 0.5° -

0.75® 2.50 4.25% 3.00
0.5 5.0 3.0 55C —

Figures followed by different superscripts under each column differ significantly at 5% level.
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Table 2. Effectof packaging containers, liners and scl treatment on characteristics of perlette grapes held under

REFRIGERATED CONDITION FOR DIFFERENT DAYS(d)

Berry
Wt loss shatter Decay ~ Browning  Cracking  Bleaching
(%) (%) <%) éO/ b) é%) (%)
40d 80d 40d 80d 40d 80d 40d 80d 40d 80d 40d 80d

Wooden box, newsprint liner without SCL

Waooden hox, vented polyliner with DR generator
CFB carton, newsprint liner without S0

CFB carton, vented polyliner without S02 generator
CFB carton, vented polyliner with DR generator

D
15"
o
0db

N
c om\rm

*Figures followed by different superscripts under each column differ significantly at 5% level.

to drying of pedicels and laterals particularly at their - was observed throughout the pulp. In earlier studies,
junction.” During handling, the fl xranr of clticle and  the internal browning was reported as initiated at the
crushing of tisste resulted In water Toss from these vascular tissues or™at rudimentary seed area in
areas and this led to shatter in the_form of single herry - Thompson Seedless’ grapes and internal 02 supply
or clumps of 2 or more_ berries. The newsprint Irnrng was syggested as a possrble causel3 The centrip etal
presently being used in India for packing. %rane brownrng was starte probably due . to brursrng,
proved ~ unsuifable at ambient and refrigerated ressrnd nandli rn% rmpact o Skin tissue resuItrng
conditions. In polylined boxes equipped with S02 In structural drsrnteg tion and distruption of substrat
generators polyliners greserved natural freshness of - enzyme comPar mentat]on The_internally brown
tem structures and Derries while SO02 helped n berrie$ were fim and had flat in taste.  Internal
retaining natural colour by minimizing browning, browning  increased wrth protracted  storage,
The ec@éc Cpletely elrmrnated in the wooden a5 Temperature had appreciable *control on overall
well as C r%a ks eguip ge with S02 generators — phenomenon as the br wning increased after removal
Tables land Und r refrig erated condrtions, the  of containers from cool chamiber. A direct correlation
aximum eca Wwas ob serve n news rrnt lrne between browning and temperature has been observed
wooden contairier foIIowed yvente ylined_and by Nelsonl4
newsprint lined CFB cartons. tambrent condrtrons In the SO02 generator equrpped contarners some
decay was more in unvented polylined cartons and this  bleached berries were observed. (Tables 1 and Qg
can eattrrbut%d to hi &er temperature a]nd humid bleachrng rnjur Irght ellow cojour at_basel énd o
condi trons In these packs. In newsprint finers, deca te berry) o(lJo unches can be attributed to the
s]prea sow Under refrr%erated conditions, the drect contact f generators with gra pes due 1o
ecay level wag %er in w Tn hoxes com ared.to  displacement of aer shreds. Th ere ore, roSoer
oxes an th Was ro bly due 1o cooIrng placement of aper hreds in between fruit ang
rn the ormer. The maror fungl re%oonsrble for deca generator is_necessary. Under refrigerated conditions,
were Aspergillus niger,"A. flavus, Penicillium sp. an here DR SOdeneratorg are used, It Is necessary 10
Rhizopus sp. cool the containgrs Imme |ate¥ therwise, excessive
The development of internal brownrn? was highest  release of $02may take place rom the whife ouched
in the fruits packed In_newsprint Imed wooden  section. Sli htIB/m re bleach rn%o or Ees n woo en
containers (Tables 1 and 2} The internal brownrn% containers 2) as compared to CFB cartons can
was chiefly due to enzyma Ic oxidation of phenolic be attributed to slow cooIrng of grapes in those boxes.
com oundf and it was evidenced by reduction In However, excess bIeachrnd Wwas avoided due to ventrng
Ejyheno oxidase activity in SO treatea, grapes.l2  of the p ol¥lrners leading 10 purgrno out of S02 Th
nder ambient as well as refrrgerated conditions, the ventrn% liners,” proper” placement . of S02
internal browning, was minimiz consrderabl (e to ?enera ors, urc copling of Containers, elimination of
SOZtreatment and bunch appearance was fairty good.  femperature fluctuatrons and timely inspection of fruit
Internal browning spread: centripetall 3{ as el as can be suggested. as some of the steps o be taken to
from basal end. At advanced stage, the discolouration ~ minimise “bleaching during large Scale commercial
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storape of dra €s.
Berry cracking was much more in unvepted
polylined packs “as compared t0 newsprrnt Irned
coritainers (Tables 1 and 2). The pra es packed
vented polyliners with or wrt ou %enerator
recorded loiver cracking. The incidence increased with
the extension of stordge perjod. The cracking can
deveIop due to physical stress .. by external force of
handling or bh/ mterna force of hydrostatrc/turpor
pressure. |? Incidence of cracking.in unvented
packs ma e atiributed to the hrdh relatiye humidit
and possibly condensation of water Ieadrng to hd
turgor pressure of berrres Te crackin 0
physrcal stres n top Derries ows the
mportance 0 stackrng streng in CFB boxes and
warrants further study
Findings of this stud?/ indicate that decay and
EE%WQ'QF% can be controlled up to 6 days at ambient
ditl

enerator in’5 kg oxes he results would be equaII
ood with haf the S02 generator in 2 k
Ieachrn ht I(pss and crackrng problem were Iess
n vente Ined cartons. This system of ackrng
%rapes has srgnrfrcant potentral i India where produc
as fo be marketed for 4-5 days after harvest at
ambient  condition. Grape growers can take their
produce to large markets (big cities) in the country
Wwhere extra cost of packa([]mg and trans ortatron cah
be recovered. Long term storage (upto, 8 as |s also
possible with DR 502 generator and it will bé highly
economical if fruit | |s stored at distribution point and
released according to demand.
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a Sensory Analysis*
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Application of mean sensory scores for processed cheese packaged in polystyrene cup, low density polyethylene tub and small
lacquered tins indicated the acceptability of processed cheese packaged in tins when stored at 305C/60°% R.H. and 7-8°C/80°%
R.H., respectively. Under the latter conditions, acceptability was upto 90 days. These scores were based on numerical scoring
test for the appearance, body and texture and aroma and flavour.

The rmportance of Brocessed cheese as a food Is were %4 and 7.9 cm res ectrvely and Ahe thickness of
very well known. In 1982, the estrmated total cheese the tu sheet was 0.60 mm. LaCquered tins (PB? used
roduction comprrsrn Cheddar, Gouda and processed in the investigation were obtarned from repyted Indian
pes In India was 2,000 tonnesL. Singh and Kanaw |a2 firms and hdd g cap acr% 8 The herght and
commended that the cheese shouldhecome a parf of  diameter ofthe tins were 8and5 cm, resR fively.
gSar diet of our explorers in Antartica and soldrers Sterilization of packaging materials: plastic
lachin. containers and therr lids were cleaned b?/ usin ‘tee ol’

The rocessed cheese rn forergn countries _is  and tap water. They weret en chemrca sterrzedb
eneray erng wra# in sliced form in keeping the chIorrne solution (2 d)rpj 3 min
%ol ro ylene (PP) film or co- extruded PP, and the Thereatter, the Eac ages were air_drie Testerrr

wrd \})[5) Portronspace in a polyvinylidiene ch orre zation of the g kg was done imme |atey before
C) film3. In India, the proce ssed cheese ysually —use as far as possiblé under aseptic conditions; The tin
rn ZSgﬂ uantities are packed”in aluminium (AI) foif,  cans and thelr lids already cleaned with hot detergent
which™in turn, are placed .n a carton.” A few solution and tap water were sterilized in a hot air oven
0 mqalr |zatrons érre al % packa rnH pr?cessed cgeese in  at 165-170°C for 2 hr, immediately before use4.
a acquered tins. The wra 0T processe cheese Preparatron packagrng and stor age .of processed
redurred hr%h speed machrne while the use of cheese:  The metho ssu?gestedb osrkowskr5were
AI oil plus cartons or trns IS expensive, Hence, the  followed for the p repara lon of processe cheese by
Eresent studres were un ertaken to find out the using medium ripened ’gu pto 6 months oldg Cheddar
eepl rg 01an (proce sed cheese pac ad rQ cheeSe collected from the Experimental Dairy, of the
Ingige ousY anufactured, low cost, hygienic and institute and prepared from cow’s milk. Durrn% the
attractrve plastic containers, *in comparison ith tins.  manufacture of processed cheese, when the ¢ eese
mass hecame, Velvety smooth’ and, a étarned

Materials and Methods temperature of 70°C. Tt was rrectl frIIe Into the

Selection of packaging materials:  Polyst rene gS three ges of pre- sterrlrzed ackages dP3r)
ol swrth Irds and fow" density é)ol%/ ethyle Imme d Im{ter filling, .the pla tr% contarners were
tubs wrt lids were procured from te ea ing  covere their resetrve lids, which In turn, were

manufacturers of thec ntrgl he ca acr o eac further sealedb usrngrcellotape of25r:m width. The
containers was 150 g, cus )p their rs ting were seae eseae ackages Fcfterlhr

were oga ue and w rte in col our whre the LDPE  were stored at 30 0 per cent R.H, (condjtion
tubsg ) and their Jids were transluscent. The height  A), and 7-8°C and 80 per centRH (condition B).
and t rameter of the PS cup were 7.1 and 6.2Cm  ‘Sensory _evaluation: The samples of processed

res ectrve The thickness of he cup sheet wasOZ cheese packaged in the. 3 different types of container
nﬁ) The herght and top diameter oﬁ)t the LDPE tub and stoPd gger congrt?onsAandyéjwere evafiuated

‘Paper presented at the 11 International Food Convention, (IFCON '88) February 18-23, 1988 held at CFTRI, Mysore, India.
**To whom all correspondence should be addressed
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organoleptrcally by a panel of 5 experienced Jud[qes for
earance body and texture, and aroma and ffavour.
Ipa % m/p es of processed cheese stored
under conditjon were_examined Tor sensory
attributes on 0, 10, 20 and 30 days, while the samples
stored under condrtion B were evaluated on 0, 30; 60

and 90 days. The stored test samples were tempered at
10 15.5°C for 3 hr before the(p Were present under
g\(;geuatreldmb etrhe tgd eeascusrn the foIIowrn rONtlrJr(nterrvclgtlIS
Searing Gu%lerne . : !
Excellent  : 19-20fora pear nce, 38-40 for hody
ﬁ%d/ Otaxtur 38-40 for aroma and
Good : 17-18 for appearance, 32-37 for body
and texturé, 32-37 for aroma and
_ flavour;
Fair : 14-16 for appearance, 27-31 for hody
gd/ gs>r<tur 21-31 for aroma and
Poor : 130r below for appearance, 26 or

below for bod% and texture, 26 or
below for aroma and flavour,

Statistical analysis: The data obtained durrng

the
resent study were subjected to statistical anal

ysis

Results and Discussion

The acceptance data for agpearance body and
texture, and aroma and tlavour as mean sensory scores
based on numerical scorin test o the processed
cheese samples stored_In different types of

packa es (PI, P2 and P3) for drfferent perroo>s under
condi ons A'and B are depicted in Tables 1 and 2
ressotectrve

orage at 30°CI6? ﬁr centR.H.. Tﬁe initial score
for appearance of the processed ceese samp es
decreased in all the threg tTyIpes of ac ages after
days of storage Tabel e samples packed in P3
showed mrnrmu cane for appea nce foIIowed by
P2 and PI in ascendrng order owever, the samples
in all the 3 types. of packages from the viewpoint o
aypé)earance remained acceptable upto 30 days and
ranged from % d to fair i ?radrng. The
sta strcal analysis of the data revealed that the
drdtcflegeré%esad]ue ttoethea rrnotervals of storage, the ty es o
varioys Judges, eac rnrvrua
Bontrr%uted significantly f‘ JOO%S towards the chan gs
In appearance of processed cheeSe samples. Also
Interaction intervals x packages srgnrfrcantl 8 <d 052
Influenced the appear nce, Of th& procesSed chees
sam les, wherea Interactions judges X intervals;
eIgees X packages; and infervals X packages X judges

Pollowrn%the methods and techniques of Snedecor and found to e not srgnrfrcant
Cochran As expected, the boly and texture of the cheese
Table 1. Mean sensory scores (based on numerical scoring test) for processed cheese stored in different packages at
3U°C AND 60 PER CENT RH.
0--day storage 10- day storage 20-- day storage 30-- day storage
Poly- Poly- Poly- , oly- _
styreyne LDPE  Tin styreyne LDPE  Tin styrg/ne LDPE  Tin  styrene LDPE  Tin
Appearance
Trial | 168 16.8 168 14.8 16.0 16.8 158 16.8 174 148 16.0 16.8
Trial 1 174 174 174 164 154 16.6 158 16.8 174 142 152 158
Trial 1l 182 182 132 164 170 168 164 158 158 144 152 158
Mean 75 175 175 159 16.1 167 16.0 165 16.8 145 155 161
Body and Texture
Trial | 332 332 32 38 B0 2 N0 30 26 282 298 30.8
Trial Il 34 34 U4 32 N6 3§ N0 R0 M4 284 296 308
Trial MMl 36 336 36 RO 32 %2 08 38 R4 284 306 312
Mean 3.1 3.1 3.1 3T 329 34 299 36 321 283 300 309
Aroma and Flavour

Trial | N4 N4 N4 N2 34 N4 294 N2 N2 44 207 310
T”gl I 32 382 B2 a6 02 34 280 292 N8 27 48 300
Trial 1l 368 368 %8 300 28 320 280 310 310 233 43 296
Mean 341 341 31 293 305 319 285 308 313 288 A6 302

Mean of 5 judges
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rr\< wdere ob erved 0 bg |east af[]ected when
nd stored In lacquered tins, as these tins are
rm ermeal eto morsture va&)ours The differences in
Sensory scores or body and texture of the samples
were ossr due to the different water vapour
erme bilities of the Plastrc containers; Pl being made
o PS in_ all possihilities mrqht have permitted the
S%Crﬁpgrgé rtrg)ore morst(t)rre rgssu rtlrn n Iower scores N
2, Which wi e

resulgs are I agreement with ?te frndrn 5 oz Clotet
Ballus et al.,9who also reported lower scores for the
samples of processed cheese packed in  plastic
containers having more water vapour permeabilities.
Statistically, the hanges in the sensory scores for hody
and texture of the processed cheese samples due tg the
3 types of Ipacka%?s the durations of storaqe and the
udges were hrg y significant (P<0, 013 nteraction
Judges X intervals also"significantly (P<0.01) effected
changes in the scores for body and texture of the
procéssed. cheese samoles
The initial score for aroma and flavour of the
Brocessed cheese decreased most in samples packed in
| followed by P2 and P3 In ascendrn% order after 30
days of storage. The samples packaged in tins, which
are imperméaple to odours, and g Tygen showed
highest scores for aroma ang fIavourg le 1), Since
>8/8en transmission rate of PS s more thar' that of b
LDPET8, this might have resulted in lower scoring for

aroma and flavour of the samples packed in P, The
anaI sis of variance of the datg established srgnrfrcant

<0.01) effect on aroma and fIavour scores of the
processed cheese samples due to t e Xges of pac ages
and the periods of storage. Interactions "betwéen
packages and intervals, ang hetween intervals and
{udges were observed to be significant (P<0.01), while

he Interactions judges x packages, and intervals. X
packages X Jud%es Were not significant, for effectrng
differénces in scores for aromd and flavour of th
processed cheese samples.

Storape at 7-8°CI80 per cent R.H.. The hrghesé
scores or apgearance were awarded to the processe
c eese samp s packed In tin containers P3 followed by
te 6)ac a es 2 and Pl in descendin order after

0 days of storage (Table 2). The
Bpearance of the Stored cheese was acce tabe U to
days in all the three ty tPes of a?es

gtr(r;r;%reenceas due go tge Ot eso ac a%es rlrn ervalso
variod Indivi
cont buterq more srgnrfrcarH P<08 1 towarrtls t%e

changes n aripearance than the rnteractron intervals x
while the effect of Interactions,

ac a es x udges intervals x {udges and intervals
x ]oa ages x JUd ges was found 1o be not significant.
he numerrcal cores assigned by the parielists for
ody and fexture to the processéd cheese samples
stored In different packages for various time intervals

Table2. Mean sensory scores (based on numerical scoring test) for processed cheese stored in different packages at

7-8°C AND 80 PER CENT RH
0- day storage 30- day storage 60- day storage 90- day storage
Poly- , Poly- , Poly- _ Poly- _
styrene  LDPE  Tin  styrene LDPE  Tin  styrene LDPE  Tin  styrene LDPE  Tin
Appearance
Trial | 170 17.0 170 16.0 16.6 16.8 154 162 172 156 16.2 172
Trial Il 172 172 17.2 16.0 16.2 162 150 156 16.0 142 148 154
Trial 1l 182 182 182 16.2 164 174 16.2 16.6 170 152 158 164
Mean 175 175 175 161 164 16.8 155 161 16.7 150 156 16.3
Body and Texture
Trial | %2 B2 H2 N0 U2 U0 294 N0 R4 282 288 30.2
Trial Il M2 W2 U2 U4 H0 B4 02 3B B2 286 00 306
Trial I B4 B4 B4 04 36 B0 294 318 08 282 302 30.2
Mean H3 A3 #3 39 B9 BS 0 96 RN5 28 283 207 303
Aroma and Flavour
Trial | 28 2§ RS 08 N4 N6 84 02 R4 264 284 29.8
Trial Il 32 3|2 32 38  H8 w6 292 36 M4 278 298 308
Trial 11 32 Y2 X2 R2 N2 By U8 R0 B 268 296 304
Mean H1d/T BT N3 Bl 343 298 313 3BS 210 293 303

Mean of 5 judges
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reveal that the scores were maximum for the product
packed in P3, followed by P2 and Pl respectively. It
appears that' the differénces m the water vapour
permeabilities of the various packages used for the
Racka Ing and storage of the cheese samples might
ave played a significant role in affecting the body and
textural Charactéristics of the samples, as the package
P3 made of tin was completel}/ impermeable {0 water
vapours, and the P1 made of po Fpstyrene Was more
permeable_to water vapours than P2 which was made
of LDPE78, and this most pro bably resulted in
mrnrmum scores for body and texture in case of the

Ipes packaged in PI. Similar observations have
bee reported by Clotet Ballus et aP., who also
recorded lower “scores for the processed  cheese
samples packaged n plastrc containers with more
waterv dpour permeabilities. The analysis of variance
of the d fa revealed that the variations in the sensory
scores for body and texture of the processed cheese
sam les were srgnrfrcant 8P<0 01) due to the 3t

ackages, ddrations fstoragfe and teju es
Interactron between Intervals of storage and
jUd eS Was aso significant £P<0 01), whrle rnteractrons
?es X { es and infervals X’ packages X judges
were ound to Be not significant.

It is evident from able 2 that the samples of
processed cheese packed in P3 were rated highest also
or aroma and flavour followed by the samples
packaged In P2 and Pl in descendrn% order. This was
S0 probably because the packag being tin
containers was comp etel¥ imp ermeable to odours and
oxygen, and Pl being PS was more permeable to
0Xyden than P2 which was made of LDPET8. The
% es of pack a es and the durations of storage had

ore srgnrfrcat (PcO.0l) effect than the Judges

P<0.05) on the aroma and flavour scores of The
rocessed  cheese  samples. Interaction between
Intervals. and packapes was also hi gth;é srgnrfrcalnt
(P<001) while Interactions ~judge terva

dges X packages, and rntervals Xpac A0ES X Judges

wee ound to be not srgnrfrcantlyafectrng the ‘aroma
and flavour scores for the processe c eese samples

0 per cent R rocesse cheese

ples packaged rn ting, ( P3g werea ceptab eu 030

W ret eprocessed cheese sampe packed in PS

cu s PE tubs (P2) were acceptable to the
panelrsts onl upto 20 days. The processed cheese
samples storéd at 7-8°C a d 80 per cent R.H. were

sfound to be of acceptable quality in all the 3 packages

gPI P2 and P3h) for 90 days, Snegrreva et al.w also
bserved that the shelf life of proc ssed cheese in PS
cups was 3 months at -4 + 1°C and 8590 per cent
RH. Interestrn%l in the evaluation of the packages
Table 1and 2 Sow that consistently P3>P

storage of processed cheese at both the conditions,
The above results also confirm the earlier findings of
Snegireva et a/.10and Komissarovall that the shelt life
of processed cheese declined with the increase of
storage temperature.
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Studies on Ready-Mix for Kheer
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A ready-mix for kneer [payasam) based on 30% wheat soji (semolina) roasted to an optimum temperature of 145°C, in a grain
roaster, 30% powdered sugar and 40% whole milk powder (WMP) has been developed. The ready-mix could be processed
within 5 min into kneer With desired taste, aroma and consistency. Inclusion of 5% each of preprocessed cashewnut and raisins,
0.7% of cardamom powder and 25 ppm of edible ‘Sunset’ yellow colour in the ready-mix enhanced the appearance as well as
overall acceptahility of the kneer. The product evaluation studies have shown that the k neer from ready-mixes based on white
soji (from aestivum wheat) and WMP or skim milk powder (SMP) with 5% added fat had better acceptability than that of the
kheer from similar ready-mixes based on sansi soji (from durum wheat), costing almost twice the white soji. Amylograph and
Brookfield viscometer studies indicated that sansi soji in dispersion had lower viscosity than the white soji, suggesting thereby,

that the white soji was better suited for the k neer readv-mix.

Whether based on cereals, millets or
tradrtronal foodsL2 occupy a very im ortant p
the Indian dietary. India consumer aturall P/
Chapatl, paratha, roti, nan, batura or puri {0
dosa, vada uﬂpma

Pulses
ace n
refers
bread.
Likewise, he opts for il prckles
papads, chutneh murabba, kesari bath (shira), Kheer
or payasam, efc. in preference to Westemn products
like ‘macaroni, noodles, cake, pastries, —sauces,
sayerkraut, efc. However, while bakery products are
being manufactured and marketed commercially,
traditional food items for breakfast or meals are
amenable to only household preParatron for meeting
economrcaIIy the requrrements o a famil

Thou h Wheat and rice form the basrc ingredients
for several re onaI tradrtronal foods In recént years
some items like dosa, 1dl, vaa upma, nan, have
arne rncreasrng D Ioulant to at arn national status

heer (as nown r

India) or payasam (as
now n Sotr]th dra?0

s one uch item, which is hig
usehol s, irrespective of thg

gog ar wit
nomrcsaus

n the new%] er%rng era of tast and convenience
foods, rea rxe r“instant foods are becomrn%
rncreasrnq(v popular amon% Indian _households, |
view of tchen convenience as well as for meetin
the urgent and exigency Situations of offerin

hosErtaIrty t0 unexpected quests. With thi
round, studres were undeftaken to develop a
ready-mix for Kh he

Y eeJ suitable for any occasion.
results are presented here.
Materials and Methods

Commercial samples (coarse: -24, +32 mesh;

12

medrum 32 +45 mesh: and fine: -45, +60 mesh) of
white semol rna so’% milled from aestivum wheat and
Bansi semo rna r urum wheat, ‘Nespray’ whole
milk powder Anikspray” skim  milk
Powder L trne cane sugar powder passing
hrough 80 mesn sieve, raisins, cashewnut, cardamon
ediblé. “‘Sunset’ eIIow colour and  hydrogenated
vegetable fat g { were procured " from local
market for dev Ioprng he ready-mix for Kheer. The
process IS described b

SoAr samples were roasted with 5 per cent fat as per
the house- hoId gractrce and also without fat in"an
Iron_pan heate ){ cooking . gas at  temperatures
ranlgrnug from 110 to 125°C. Similr roasting trials were
carfled out in a laborator elefctncal grarn roaster of 4
?capacrty at temperatures of 125-155°C The rang es

temperatures for trials were chosen, eeprn%
view the influencing factors of roasting time, Neat
source an? charring during householo” as well as
commercia roastrng operations.

Cardagmom seedS were ?ﬂround in fr coffee f?nnder
using fine sugar to minimize the loss of flavour
Casfiewnuts were cleaned and broken into small Breces
4 mmg and roasted in fat at 150°C for about 30 sec
till the pieces attained light brown colour. Likewise
the cleaned raisins were” also fried lightly in fat at
120°C for about 10 sec.

Different mrxes of main rngredrents namer
optimally roasted white and ansr soir( rneey
powdered sugar and  whole or skim mil dér
Included at levels ran rng from 25 to 40 per cent were
tried to arrive at desired formulation, Pre-
processed cashewnut preces (25-10), raisins (2.5-10),
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‘Sunset’ ’%/ellow colour ?20—5? ppm) and powdered
cardamom (0.2-1.0) were also ‘tried to arrive at
optimum  percentages. . Various _acceptability para-
meters such s consLstencX of Kheer at “desired
dilution ratio of 15, (arrived at, after preliminary trials
with dilution ratios ran mq from L4 to. 1.8), flavour
sweetness, adequacy of' milk taste, settling of cooked
soy articles etc. and cost wer gonsidered”as demdmg
factors.  Cashewnut and raisins were added t
individual unit pouches to, ensure their uniform
distribytion in Kheer ready-mix.

Proximate composition” of SOHI samples, and Kheer
ready-mix formulation was determingd in duplicate
according . to  AACC procedures3.  Amylogram
characteristics of soy and ready-mixes were"studied
using 100 g sampleS dispersed”in 450 ml water on
Brabender © amylograph, according to A
procedure3. Apparent viscosity. studies of SOE and
ready-mixes were carried out using Brookfield LVT 4
viscometer. Weighed samples wefe added to boiling
water and boiling was continued qentl% for 45 min
Aply:oarent viscosify was measyred at 50°C and 34°C.

or preparation of Kheer from  ready-mix
formulations, 100 g samples were dispersed in 500 ml
boiling water and ooiling was continued for 4-5 min
with “minimum  evaporation losses, ~Kheer. thus
Prepared was cooled to 50-60°C and offered to judges
or sensory evaluation. _

Sensory’ evaluationd of product was carried out by a
panel of 10 judges on different formulations using
numerical scoring test on a scale of 5 marks for
different quality ratmg[s): excellent-5, very good-4
good-3, fair-2, poor-1. Duncan’s multiple range tests
\s’\éar% qgghed to arrive at significant differences”among

Results and Discussion .

Proximate composition of soji and_ Kheer ready-
mix; The data on proximate composition presented
In Table 1 show that Bansi soji from durum wheat had

Table 1. Proximate composition of soji and kheer ready-mix

Kheer
Constituents Barisi soji* ~ White sojit read(g-mix‘
(%) (%) %)
Moisture |tfoo 11.00 4.20
Protein li.0<r 9.50c 13.30°
Ether extractives 1.00 0.80 1150
EOt%l %Sh f 79%‘3 78?8 6%8%)
arbohydrates . . .
o)

“from extra hard durum wheat. bfrom medium hard aestivum wheat.
N x 5.7, dN x 6.25. ebased on white soji

a higher protein content than_ that of white sop from
aestivum ‘wheat, Besides having high fat content of
115 per cent, Kheer ready-mix_has excellent nutritive
value, as Is evident from’its 13.3 per cent Brotem,
nearly three-fourths of which is contributed by milk
Erotems of high biological value. _
ormulations "of Kheer_read¥-m|x: On the basis of
prehmmagg trials, _roastmg at. 115-120°C In iron pan
angd at 145°C in grain roaster yielded opﬂmalhf roasted
soji with desired"aroma and rio charred Farnc 6.
ased on the evaluation by the panel of 6udges, it
was inferred that the formulation based on 30 per cent
roasted so[]<|, 30 per cent fine_sugar and 40 per cent
whole milk powder QNMP gives Kheer with d%swed
consistency, taste and aroma(Table 2), Kheer based
on only 25 per cent roasted soji had a somewhat thin
consistency, with settling of cooked soji at the bottom,
On the other hand, Kheer with 35 per cent roasted s_ou
and 25-30 per cent su%ar was lacking in taste of mil
and sweetness. Use of 25 and 35 per cent _sugar n
ready-mix resulted in products of insufficient and
more._ sweetness respectively. Kheer from ready-mix
containing 30 and 35 per cént WMP had a somewnhat
“W terg/” t?ste. Further, keeng nkwe}/v both the cos
ng taste factors, b per cent Bach of pre-processe
cashewnut and raisins and 0.7 per cent of cardamom

Table 2. Formulations tried for kheer ready-mix

Roasted soji’ Powdered sugar ~ Whole milk powder

%) (%) (%)

5 B 1
30 3 3%
30 30 40
3 5 40
3 K] 3%
3 3 Rl

"White and Bansi soji used were processed from Triticum aestivum
and durum wheats respectively.

Table3. Kneer ready-mix formulations - SENSORY
EVALUATION USING NUMERICAL SCORING AND DUNCAN S

MULTIPLE RANGE TESTS
Formulations* Constituents Mean panel
scores+
A Bansi soji + WMP 3la
B White soji + WMP 40h
C White soji + SMP 2.74
D White soji + SMP + 5% fat** 3.5 ab
SEm (27 d.f) £0.29

*All Kheer ready-mixes contained equal quantity of sugar.
**Added to simulate fat content contributed by WMP
+Means followed by different letters a,b8 differ significantly
according to Duncan’s multiple range test (P<0.05).
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owder, were considered as optimum. Likewise, 25
B{ﬁm of edible ‘Sunset’ yellox yielded Kheer with
roved appearance. _ _
cceptabﬂ;tny of Kheer.  Sensory evaluation studies
Table _3I) Indicated no significant differences, in

cceBtabl |t¥ between Kheer hased on white soji +
WMP and that based on white 30{|_+ SMP + 5 per
cent fat (added to simulate fat contributed by WMP).
The better accegtabl_hty of Kheer containing” WMP &s
compared to that with’ SMP may. he attributed to the
fat content of WMP, which confributes towards hetter
flavour, taste and consistency of product.

The Kheer based on white SOH + WMP had better
acceBtabnny than that nased on_either Bansl SOH +
WMP or white soji + SMP. Possibly, extra hard
grganules of Bansi soji from durum wheat retained their
§ aPe even on cooking for 4-5 min and settled af the
bottom of the container giving Kheer of non-uniform
consistency. On the_other hand, the relat|velly softer
granules of white soji from aestivum wheat burst open
Easily on cooking arid yielded a homogeneous product
of uniform consistency. Further, white soji is more
economical, since it costs about half as much as Bansi

S0
_ JA_myl%graph characteristics: - Amylograph _ data
indjcdted” that roastm(tq é)_f white or Bansi s? | with or
without 5 per cent fat_aid not show any difference in
their peak Viscosities (Table 4). As such; 5 per cent fat
can he used for obtaining roasted soji of begter aroma
with_lesser risk of charring and without affecting its
consmtenw. The peak wscoay of unrogsted Bansisoji
was less trian that of unroasted white SOJ)I, g_os,smly due
to extra hard nature of Bansi wheat containing mare
protein and lesser starch than aestivum wheat used for
Processmg white soji. The results possibly indicate that
he lower copsistency of Kheer based ‘on. Bansi sgji
may be contributing {0 Its lesser acceptability than the
product based on white Soji.

Amylograph studies ori the effect of temperature
(135-155°C) of roasting of white soji showed no change
Table 4. Effect of fat on amy%aﬂlram characteristics of

ROASTED
Gelatinization temp. °C

White soji ~ Bansi soji

Unroasted 63 63
&control)
oasted
with 5% fat 61 61
without fat 60 60

'roasting temperature 145°C
2measured in duplicate.

Peak viscosity7(B.U.)

White soji
1342

Sam ple ——
Bansi soji

828

1562
1562

2138
2138

Table5. Apparent viscositylof processed soji and kheer

READY-MIX
. Dilution Apparent viscosity
Treatment of soji ratio3 (poise) at
aC  50°C
Soji (unroasted
Mﬂt_e ) (I 3
Bansi 110 36 9
Soji (roasted)2
{Ngit_e 110 & 48
Bansi 1:10 46 2

Kheer ready-mix

White soji + WMP 15 50 3.2
White soji + SMP with 5% fat 15 45 3.0
White soji + SMP 15 34 2.6
Bansi soji + WMP L5 2. 10
'Measured in triplicate using Brookfield LVT 4 viscometer with

E%mdle number 3, speed used: 30 rpm.

oasted with 5% fat o .
"Used for dispersion of soji in water and reconstitution of ready-mix
into Kheer. o
WMP: whole milk powder; SMP: skim milk powder.

in the gelatinization temperature of 61°C. Peak
viscosity of so&| roasted at 145 or 155°C was the same
$2138 U) and was hlghe_r than that (1618 Bug of soji
oasted at 135°C, as possibly, alﬁha-amylase activity 1s
destroyed completely at the dry heat of 145°C. but not
a . Based upon these servatmr;s, 145°C wa?
considered s the optimum temperature Tor roasting o

SOkllilsncgls raé?ué?eassterA rent viscosity ohserved both
at 34 and 50°C (Table Sgpf%r theer based on white S'OHI
+ WMP was higher than that of Kheer based on whife
sojl + SMP + 5 per cent fat, possibly because, fat in

P is in an emulsion form and contributes more
towards increase_in apparent viscosity than the fat
added to SMP. The aB}Earent viscosities observed at
50°C were Ieése_r than those at 34°C for all the Kheey
samples, as during cooling of Kheer, the jellyin
starch at 34°C waS comparatively more than at
Bansi soji exhibited lower apgarent viscosity than
white soji, because of the extra hard nature of
granules of Bansi soji.

of
°C.
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The seed coat of linseed (Linum usitatissimum L.) contains a mucilaginous polysaccharide which renders an agueous suspension
of the seeds highly viscous. Roasting the seeds before extraction of the polysaccharide or heat treatment of the polysaccharide
after isolation reduces the viscosity by 50-60% in aqueous dispersions. Polysaccharide obtained from raw or roasted seeds were
tested along with rice semolina and defatted peanut or sesame flours as sources of surface active proteins in steamed pudding
(idli) type preparations. The porous texture of the puddings was stabilized satisfactorily by the native polysaccharide. A larger
quantity of the polysaccharide from roasted seeds was required to stabilize the porous texture. Increasing the polysaccharide
concentration above the optimal levels in the idli mix resulted in puddings with increased bulk density.

Among the fermented foods of India, idli, a popular
breakfast food made by steaming blackgram flour and
rice semolina after altofermenation of a batter, Is
relished for its special taste and texture qualitiesL In
recent ears, attempts have been made to obtain idli-
like products by sibstituting the cereal and le tiume
com onents elfner se aratey or 5|multaneous yZ5
Protetns rom 0|Iseed %rs such as so ean sesame
and peanut have been shown to possess figh surface
aCtIVI'[g and could replace the surface active proteins

kgram in im arttng a soft and porous texture to
the steamed puddingse.” However, they lacked the

requisite a hesion or binding mge‘nrolperttes as carbo- p
hydrates of peanut7_ or sesa are not sources of

viscous  pol sacchande ddition of guar gum

|mparted thé desiraple adhesmn or binding to “the
steame E ddings. Ltnseed cqntaing 38-40 per cent fat,
cent pro eins and 15-0 per cent carpo-

ratgs functional
ro erttes9'14 of the
structura aspects of

and ~ physico-chemical
Protetns have been studied. The
he polysaccharidel5 1 present in
the, husk aveb been studted after fractionation and
Pun fication lon-exch an?e chromatograpg/
nformation available on the functional propertte
this_polysaccharice Is rather scanty. In an earl |er
pubhcatton18 the isolation and charaCterization of this
PO lysaccharide and its ability to stabilise the foam
Qrimed. by surface acttve roteins against_ thermal
dtsruptton has been escribed. Dev nd
have observed that the resence of mucilaginaus poly-
saccharide in |nseed fofein isolate increased its water
absorption and emul |fy|n? properties. In the present
Investigation, the effects of heat treatment of the seeds

_Quensel4

16

and of the isolated polysaccharide on the viscosity of
aqueous dispersions and of the hatters have leen
studied. The possibility of substituting bIackdram
polysacchande by polySaccharide preParattons rom
raw and roasted linseeds in the Prepara jon idli t}/pe of

uddings has been tested and the resu

steamed J) s are
described in this paper.
Materials and. Methods

Linseed ?Ltnum usitatissimum Lg ‘Khategaon’ was
purchased from M/s. Flour and Foods Ltd:, Indore,
India. Rice, blackgram, peanut and sesame were
urchased from the local_market, cleaned and stored

In sealed” containers_at 5-7/°C until use, D-glucono-
8-lactone was from Pfizers, Chemical Division, New
York. Rice semolina, (30 mesh, BSS 3|eve% blackgram
flour (80 mesh), tnc oroacettc add ex racted and
acetone- prempttate %am polysaccharide and
defatted” peanut and sesa e flours” were regared
accordtnd to the method of Susheelamma and Rao],
Estima |ons Nttrogen was_determined accordtng
to micro- He danl proce ure19 protein according ¢
Lowr eta and total sugar by phenol-sulphuric acid
method of Dubois2L Surface activity was measured In
gnﬁttﬁg%lltype foam meter according to Susheelamma
Preparatton of the polysaccharide: Three lots of
linseed (100 g each) ‘were washed with water and
soaked. in one 1of water at 5-7°C for 8, 16 and 24 hr
respecttv y The s(dsp% S|ons contatntng the sonIen
seeds were passe rou lon” cloth,
mucdaqtnous oI saccharid e from he viscous f UI
(750 m1) was precipitated by adding 2.25 1of ethanol
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or acetone. The precrprtated Joolgrsacchande Was

'gﬁ?(lﬁj%etgs%d dllt"rl] sg\(lfatr?(r)t SaCC Srelde extract Iyo 5|0|Sr%|) Table 1. Protein content and surface activity of blackgram.
PEANUT AND SESAME FLOURS

were dried at l °C for 2-3 hr and redispersed in water

for further work. The yields of polysaccharides from 8, Protein Surface activity units
16.and 24 hr soaked seeds were about 5 per cent, They N

contained 93- 9]5 ger cent total sugar and 0.3-0.4 per Total Saon 506 NaCl

cent micro-Kjeldahl nitrogen. NX6.25 soluble soluble _
Heat treatment One hundred and fifty gram (%) (%) (%) 1039 mg/Protein

batches of linseed were either roasted in an QPen™pan  pegnyt S oS4 M 75 q

on fire for about 5 min with continyous Stirring or In Sesame % 38 U 80 n

an electrical roaster at 135°C for 2 min. The” seeds  Blackgram A B5 B 50 2

Were transferred to a cup the bulk  temperature
3°C) measured and COOted {0 room temperature  vajyes are means of three independent determinations
after spreading as a thin layer. Pan or roaster heated
seeds (100 g& Were soaked in water for 8 hr and the  evaluated by, determination of surface activity and
Polysacchan e jsolated as described above. Yield of viscosity, which are important parameters governing
he” polysaccharide was about 5 per cent from either  the texture of such_products.
Pan or roaster heated seeds. All analyses were done in- Results shown in Table 1 indicate that Peanut
no/rcates rom an and roaster heated seeds. sesame and black gram flours contained about 55, %
|scosrt¥ pecr Ic vrscosrty measurements were and 24 per cent proteins (N X 6.25) respectively.
made at 27 £ 0:1°C in an Ostwald viscometer having @ Protein, contents of aIkaIrne extracts from these
flow time of30 sec with distilled water. PoI saccharrde determined by Folin phenal reagent were 56.4 378
solutions (0.2-1 per cent) were pr%pare m distilled  and 235 per cent resoectrvel The surfa actrer
water and flow time recorded to £ 0.2 sec with a stop ganuta sesame flours w re% ara |B
watch. urface activities higher than ac gram our but
Aqueous suspensions of rice semolina, blackgram,  specific activities (surface activity/ mg protein) were
peanyt or sesame four 5-3h Rer cent) or their batters [ower, The major portion of “surface ~ active
contarnmﬁ rice semo Ina with black ram peanut or  constituents could’be extracted with 5 per cent NaCl
sesame flour er_cent) i the mx were and orecrprtated with ammonium sulphate between 40
pregared Pol saccharr es from bac ram or raw or and 75 per cent ﬁ /gc ncentratron with a four - fold
roasted linseed were added to batters (0.1-0.5 per cent mcrease In specific (Surface) ac |vrtY
concentration). Viscosity measurements on these were  Linseed polysaccharide was iso ated after soaking
made in trrglrcate na Brookfreld viscometer, model the seeds In water, The effect of soakrn time on
LVT, with Spindle No. 4 at 25 + 1. VISCos gable Zg ndicates that sgoecr IC vrscosrty o
Preparatron of sfeamed puddrngs and bulk density the polysaccharide did not ch ang until 1
determmatron Dry mixes containing rice. semolina showsamargmal decrease of 10 per cent after soakrng
along, with gram eanut or sesame flour, 125 for 24 i,
mg 0 NaHC f D-glucono-0-lactone, 1.6 ml  Heat treatment and VISCOSI The effect of heat
of water gerg of dry m|xwere preBared These batters treatment on VISCOSI of the O| sacchande I Shown
Were steamed for “10-12 min at 96-97°C in a closed In Fig. 1 Native linseed polysaccharide s less viscous
vessel. . Bylk densities of steamed uddrngs were than” blackgram *polysaccharide.  Polysaccharide
determined accordrn% to, Susheelamma and Raol

Averages of bulk gensities from three jdependent Table 2. Effect of soaking time on viscosity of
EXperi etnts Were tatkﬁn n all cﬁses tholtog atphs of LINSEED POLYSACCHARIDE
0r0ss Sections were taken from the central portion o : . Soecific viscasi
the steamed puddings. e polys?(%c)hande e sty
Res lts ang Discpission 8 0.90 %03-2
The sot't song exture of idli has been g o ini2
associated wrth the re nceh (ah%hly surLace actlve 2% 091 9.0
protem and viscous oysacc Arge Ir raml Values are means of three independent determinations

Attempts at substitution of black gr H]am pol ysacc arige
and protein by other sources will therefore”have to be
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Fig. 1 Vrscosrty of linseed polysaccharide before and after heat
treatment.
TCA polysaccharide from blackgram o --------- 0; linseed
polysaccharide from raw seeds A A and after dryin

at 110°C for 2-3 hr/-ememmv 1* ponsaccharrde from roasteg
linseed [ ---------

obtained from roasted seeds or native polysaccharide
dried by heating at 110°C for 2-3 hr and redispersed i
water showed ~about 50-60 per cent decrease, in
viscosity over 0.25-0.75 per cent concentration.
However, it has been reported earlier that heatin
aqueous . dispersion_of nafive % olysaccharide at 95°
for 30 min and cooling did not bring about any change
In viscost

Wften imilar_experiments were carried out o
blackgram seeds23, it was found that roasting the seeds
to 110°C and 15°C reduced the vrscosrty of the
1Solateq POI ysaccharide b er cent
res ectrve Native é)olgr(s ccharrde after aH

0 min and régispersion in water sho e

about 97 98 per. cent reductron In viscosity. Heatin
aqueous dispersion of native polysaccharide at 95°
for 30 min_and_cooling caused a reduction of 20 per
cent VISCosi| Thes% e]ults Indicate that blackoram
PO ysaccharide has higher viscosity and also higher
hefmal sensitivity than linseed ponsaccharrde

50001
500}
w
(-8
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>
']
K
o
»
l; 50‘
5 1 1 1 1 1 !
5 10 15 20 25 30 235
Flour dispersion//*
FI? 2, Viscosity of flour drsPersrons
Rice semoling o --------e: blackgram tlour g--------- 0; sesame flour
A7 and p anut flour 0~
Vrscosrtrﬁ aqueous. drsgersrons and batter: Data
shown in Olg 2 and Fig. 3 indicate that viscosity of
peanut an sesame our dispersions and their

correspon Ing_ batters was much less than that of
bIackgram Vrscosrtres of hatters were reater than
those™ of our drsrpnersrons probably Uue to the
presence of rice. semolina which may exhibit some
dilatancy, and fgfrve rise to an apparent increase in
vrscosrty This effect is more pronaunced. in blackgram
batters™ due to the presence of a h%hl vIScous
olysaccharide. At about ? ger cent conCentration of
olysaccharide from raw linseeds and at 0.4 per cent
of Polysaccharrde from roasted seeds (jsoviscous
levels) Viscosities of batters were comparable to that
containing 0.1 per cent polysaccharide from blackgram

UlK density:  Data presented in Table 3 indicate
that rice semolina alon &control had a bulk densit n%
of 0.89; addition of blac dram lour at an optimu
level of cereal to pulse of 2:1, reduced it to 0.5,
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Viscosity (e¢ps)

50,000r'
5000
(o]
500
50 1 L 1 L L
20 30 {0 50 60

Amount of flour in the batter °/

Fig. 3. Viscosity of hatters containing rice semolina along with
blackgram flour 0-------- 0; sesame flour A-w------- and
peanut flour ¢ ——— :

Steamed puddings containing 25 per cent peanut flour
or 20 per cent sésame flour in the mix but without any
polysaccharide or up to 0.1 per cent concentration of
pol saccharide could be expected fo give lower
<(.55) values of hulk density (as observed by the
volumé of batter after steaming), but could not be
handled for bulk density determiination as they were
ver and flour rdl Addition of02and04 er cent
pol ysacc aride fro raw and roasted linseed to the
ahove %atters reduced the bulk ~density values
comparanle to that naving 33 fer cent blackgram flour
I the batter Puddrngs containing sesame “flour had
sIr%htI lower qu densrty compared o those
contal rnq eanut flour. As the polysaccharide
concentra lon from raw o roasted seeds was Increased
he batter bulk densities of the puddings increased

wrt either peanut or sesame flour' in the mix. These
1rtlesultzs2 are similar to those obtained with blackgram

our

Cross sections of the steamed puddings are shown in

b o < o o
INY ) ES an »
1 1 | T 1

Polysaccharide concn.in the batter, */

o
-
T

! | 1 1
5 10 15 30

Viscosity eps x 109

Fig. 4. Viscosity of batters containing rice semolina anng with
blackgram polysaccharide 0-------- 0: sesame flour (20 per
cent)  and [inseed polysaccharide from raw  seeds
L A and from roasted seeds [ -------- 0.

Fig. 5. It is seen that as the amount of polysaccharide
In"the batter increases, the porosity deCreases. At
higher concentratrons of the p ob/saccharrde the fuII
exPansron of the Porous textu rmparted
surface active protein was_prevented due to Inc eased
viscosity  of tfie batter. This may lead to reduced
evaporation of moisture from the porous matrix giving
rise to. denser products,

Similar trend was observed during stabilization of
oam formed by the surface active ‘proteins) by the
b)vo Iysa c arrde preparatrons Lower foam volumes

obtained nigher concentratronsl&ZZ
functionally optrmal concentration ~ of Z
saccharideand protein in the batter, the bqu densrtr S
of the puddings will be lower and the texture wil
satisfactory, (With adequate binding in the product)
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Table3. Bulk density of steamed pudding containing linseed
POLYSACCHARIDE

Polysaccharide Bulk
Sample conen. densni/
(%) (g/ml
Rice semolina (RS? : 0.89
RS + Blackgram flour 333%) - 0.55
RS + Sesame flour (20%) + LP 0.20 0.58
0.25 0.71
0.30 0.83
RS + Sesame flour (20%) + LPH 040 0.65
051 0.72
0.60 0.86
RS + Peanut flour (25%) + LP 0.20 0.60
0.25 0.73
0.30 0.85
RS + Peanut flour (25%) + LPH 0.40 0.67
051 0.76
0.60 0.88

Values are means of three independent determinations

Total weight of mix was 15q in all cases. _

LP = Linseed polysaccharide from raw seeds. LPH = Linseed
polysaccharide from roasted seeds.

9 8 7

5 4 3 2 1
Fig. 5. Cross sections of steamed Puddins containing rice
semolina along with sesame tlour %O per pent% and
different concentrations of linseed polysaccharide in the
mix. 1,2,34, contained 0.20, 0.40, 0.50; and 0.60 per cent
of quysacch_a_nde from roasted linseeds in the mix.
5. Rice semilina control.
6,7,8,9, contained 0.10, 0.20, 0.25 and 0.30 per cent of
polysaccharide (from raw linseeds) in the mix, _
These  investigations indicate that polysaccharide
from linseeds ~ could saUsfacton,I%/ réplace the
polysaccharide from blackgram 0 idli
Pu dings. After heat trea}men& of the seeds (as used
In ?om condiment type of foods) for a short time, the
isolated polysaccharide looses. 50 per cent of its
wsco&%, but in greater quantities could still find use
pudding™(

in stea Ing"(idli) type of preparations.
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Microbiological analysis of all the fermented warn dough samples collected from the local market and those prepared in the
laboratory revealed the occurrence of bacteria in the range of 109 to 10u/g belonging to six species. Half of the samples also
exhibited ten yeasts upto 107/g. The development and prevalence of microorganisms was affected by season; summers being
more favourable for bacteria and winters for yeasts. Laboratory studies indicated that both the microbial types, whenever
present tended to increase significantly with the progress in fermentation. Leuconostoc mesenteroides, Lactobacillus fermentum
and Streptococcus faecalis were the principal bacteria in warri dough fermentation causing acidification and leavening. Yeast
flora, whenever present comprised mainly Saccharomyces cerevisiae, Pichia membranaefaciens and Trichosporon beigelii.

Fermented foods derived from. pulses form an
important_ part_ of the human diet in developm(f
countries including Inia. Since the traditional orienta
food fermentations involve the natural microflora
comin
broloo?cal agents actually associated with fermented
foodstuffs has attracted”considerable attention over
the years. A review of the published reports shows
that “the mrcroorgamsms involved in fermentations
Include filamentous fungi, yeasts and hacteria
occurring In successron or In combinatign15.

Worriés, somewhat Ijke Jasbanese miso, are sprcy,
hoIIow brittle friable baIIs 8 cm in drameter ve r%/
Popu ar in_Punjab. These are prepared
ermented black” gram (Phaseolus mun 0 aste
su lemented with™ several spices. Atoug some

rts have appeared on the drstrrbutron f micro-
orgamsms In fermented warri doughs16,7, there is no
comprehensive study on the organisms actually playing
a role In fermentation.

The present study was aimed at frndrng out the
different types of mrcrooroamsms In fermented warri
dough samples collected from the local market ang
those prepared in the laboratory, the effect of seasonal
variations on their prevalence and the sequential
development and . role of varius predominant
microbial types during the fermentation.

Materials aad Metlnod

The traditional  method in practice for the
gre aration of pungabr warri is_as follows. Dehulled
lack gram (Phasedlus mungo) is washed and soaked
*To whom correspondance should be addressed

from staples and surroundings,. the study of

21

overnjght jn water and ground to a
added,” with asafoetidd (Ferula foetida, 0.5-1.0 per
cent), caraway (Carum carvi, 05-10 per  cent),
cardamom  (Elettaria cardamomum 10 per cent),
cIoves Syzygium aromaticum, 0405 per cent
fenugree ( ngonella faenumgraecum 1.0 per cent
r (Zingibgr officinale, 8.0 per cent) and red
Pepper (Capsicum annum, 10 ,oer cent] and the
resultin dough moulded into small balls which assume
the form of Rollow, srcly and brittle friaple baIIs 35
cm In diameter ~arter undergoing - Simultaneous
fermentation and dryrng in open air for 4-8 days

Market samples: “Warri dou %h samples at fferent
stages of fermentation were cbllected from drfferent
pIactes of Amritsar city (India) during summers and
win

Laboratory fermented samples: Worries were also
Bre ared In the lahoratory by fermenting dehulled

k gram employing thé procedure as mentioned
earlierand the samples were drawn successively at 24
hr intervals for @/

Analysis ofsamplés:  All the market and laboratory
samples ann? wrth the. raw materials were analysed
Immediately for microbial load, its predominant types
and the maisture coHtent

The microbial load was analysed by takrng 1 rr? &wet
Werght) sample in a small weighing bottle and miaking
serial drlutrons n sterrlrsed distilled ~ water.

Bprropnate |ut|ons were sprea on nutnent a%ar

% Media, ombay
%arS and Iates for the

gaste The paste is

India),
ast extract-malt extract agg (r)r
umeration of total bacteria, Leuconostoc and
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lactobacillj, aC|d producing hacteria and total yeasts,
respectively. The plates fOr bacteria and yeast were
Incubated “at 37 and 28°C respectively and the
colonies appearmg after 43 hr were picked up and
pur|f|ed gstreakmg on ag ar plates.

etale taxonomic stu y of bacterja was carrjed
out accord mg to the Ber%eys manual of determinative

determined by drying 1 g samples at 95-100°C to
constant weight.

Results and Discussion
Occurrence and prevalence of microflora in

fermented war|do hs: Taple 1 qives the co Iete
m|croQ|oIo Ica anag/sm o? Permer% (? warr p%

bacteriologyd while yeasts were identified accordmg to collected fiom the market and those prepared in
the criteria laid, down by Bamett et al. 10 and Kréger laboratory. The microflora consisted of bacteria anne
van Rij1L Moisture content in the doughs Was or bacteria with yeasts. All the 40 samples contained
Table 1. Occurrence of bacteria and yeasts in fermented wa...: doughs
ﬁour%e of Season Atmos- Bacteria Yeasts
" ptherlc Sampl Total No.of v Total
em amples ota : :
(°C§) studri)ed count/g D.M. isolates Sampﬁes count/g.D.M.  No.of isolates
(No.)* (No.)
Genera  Species Genera  Species
Local market ~ Summer 35-12 10 10°-102 4 4 3 0-104 4 4
Winter 15-25 10 ° ® 3 3 8 0-107 6 i
Laborator Summer 35-42 10 10"-101 6 6 2 0-103 6 6
y Winter 15-25 10 10"-10" 5 5 7 0-106 8 10
*All the samples were positive for bacteria
D M.: Dry matter
Table 2. Prevalence of different bacteria and yeasts in fermented wa..i doughs
Bacteria Positive Yeasts Positive
samples samples
(No.) (%) (No.) (%)
Market Samples*
Leuconostoc mesenteroides (SW) 20 100 Saccharomyces cerevisiae (éSW] n 5%
StrePtococcus faecalis (SW% 9 % Pichia membranaefaciens n %
Lactobacillus fermentum (SW) 8 9% Candida vartiovaarai (W) 8 40
Bacillus subtilis (S) 2 60 KIu%veromyces marxianus (W) 8 40
Trichosporon beigelii (SW) 8§ 40
Candida krusei (W) 6 3
Hansenula anomala (SW) 6 3
Laboratory Samplesk
Leuconostoc mesenteroides (SW) B % Kluyeromyces marxianus (SW) 9 4
Lactobacillus fermentum (SW) 7 & Candida aquatica %I 9 &
Streptococcus faecalis (SW) 6 80 Candida krusei (S 9 4
Bacillus subtilis SW L 1 Pichia membranaefamens (SSW} 9 45
Flavobacter sp. 5 B Saccharomyces cerevisiae 8 40
Enterobacter sp. () 2 60 Trichosporon beigelii (SW) 7 %
Candida vartiovaarai W 4
Hansenula anomala (SW 4 0
Cryptococcus humicolus (W) 2 10
Geotrichum candidum (W) 2 10

W) Present in winter sam les
Present during both the seasons

‘Expressed on the basis of a total of 20 samples each

g Present in summer samples
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bacteria while only half of the samples had easts The
market samples contarned bacterra ran rng{ rom 1
ry maiter and belonged euconostoc
mesenteroides,  Streptococcus faecalrs Lactobacillus
fermentum and Bacillus subtilis (Table 2). Yeasts
ranged from 0 to 107 dry matter and were present in
55 er cent samRIes They included Saccharomyces
cerevisiae and Pichia membranaefaciens, the most pre-
domrnant species followed by (%andhrda vartrort/)aaralr
yyveromyces marxianus_and Trichosporon beigelii
andyothersyas rndrcated inT ab?ez d y
a oratoy rmenteg samples contained higher 8
bacterra oadad elonged to 6 genera and 6 Species
Yeasts were present n 45 per cent samples
and ran%ed qu to 100 yielding 10s ecies belon rng t0

Pener e predoniinance” of the mjcroorganisms

befonging . to acterra and yeasts_was similarto that
observed'in the market samples (Table 2).

The  common occurrence” of  Leuconostoc
mesenteroides, Lactobacillus fermentym, Streptococcus
faecalis and less prevalence of yeasts in the market and
|aboratory fermented samplgs indicate the direct
Involvement of the former in the tradjtional warri
fermentation process Morgover, since the source f
moculum I the fermentation is not apparent, 1t 1S
likely that the black gram and the spices mixture used
in the oreparatron of doughs, workers handling the
preparations  and the _aerial environment”~ are
contributing to the  initial inoculation for the
fermentation. Mrcrobrologrcal analysis of _the dry
grarns of the rngLe dients and sprces used exhibited the
ssociation of euconostoc and Lactobacilli, Yeasts
were however ne? ligible in market and laboratory
samples. Some earfier frndrngs have also su %ested the
role. of natutral mrcrrt)rbral lo ttt tt)f rngredfren gntd theI
nvironment in  the initjation ~ of  {raditiong
?ermentatrons Mukherjee etal.2and RamahrrshnanlS
reported  that dehulled  black %ram harbours
Leuconostoc  mesenteroices  and ot er lactic acrd
bacteria in Iarge numbers, which play ama or roe rn
black gram fermentation. resoa ing” of
rn?redre ts releases the free suoars and non protern
nitrogen  which, support the qowth of lactic acid
bacteria in traditional fermentations145. Sandhu and
Waraich1b jsolated, 7 yeasts including Saccharomyces
cerevisige from air and suggested “that the aérial
contamination of doughs by "some of these yeasts
cannot, therefore, be riled out7.

The lower frequency of occurrence of ry{reasts in the
fermentations carried u oy natura icroflora IS
probablv due to their less prevalence on the dry
Ingredients and/or due to low maisture content of the
lafter. Since the black %ram grains are presoaked in
water and then ground to a paste, yeast Species

probably develop only after the softening of these,
presumably, pecause yeasts require highér moisture
content for their survival than bacteria’ Spices have
also been found to stimulate the develogment of lactic
acid pacterial7 and some of these contain manﬁanese
as a factor responsible for the stimulatory action1g
Seasonal variatjons: . Market sam‘oles collected in
summer exhibited a hi gher bacterial load yielding 4
150 ates than the samples collected during winter which
yre ded 3 different sgecref Yeasts were cuItured from
Oper cent summer samples (0 to 104, % rsoIates) and
0 per cent winter samples (0 to 107g; Table 2).
Prevalence of variqus . bacterial and yeast Species
durrng summers and winters has beep mentioned. in
abIe2 Samp Ies fermented In the Iaborator durrng
th Rrvo se ns asfo exhibited a similar doattern
e effect seasonal  variati
deveIoPment and prevalence of microbes could be
attributed to the appreciable difference in atmospheric
temPerature during the two seasons, Temperature of
0 42°C during summers, probably favoured the
rapid multiplication of bacterra and was unfavourable
for the yeasts which s ow optimum growth at 28°C,
Since the number of yeasts capable of growing. at
37-42°C are only afew ess revaence of these during
summers can be éustr ied. The occurrence of Saccha-
romyces cerevisiag, Pichia mempranaefaciens, Tricho-
sporon beigelli and Hansenula anomala in. some
summer samples 1S probably due to thejr ability to
withstand the temPe ature U to 42 C, as Indicated by
their physiological studies (T n) On the other
hand, high prévalence of yeasts uring winters can be
yustrfred as due to prevailing favourable temperature
or their ropa%atron
Successive chianges in microbial Populatrons durrng
warri dough  fermentation: Tap shows  th
prevalence “of microbial gopulatrons and their
dominant types during o day fermentation, oth
bacteria and yeasts Increased srgnrfrcantlry with te
Fro ress In fermentation. The increase IN_microbial
oad was followed by a decrease in pH and increase in
dough volume. The profile of bacterial and yeast
genﬁra is.shown in Table 3
The initial . appearance of Leuconostoc = and
lactobacilli, as indicated by the successional study on
warrl fermentatron IS presumably due to their
assocratron with the, dry ack uram orarns and sprces
mixture, the main ingredients Tor fermentation. . T
biochemical ang ph srologrca characterrsatron of the
Bredomrnant micro rganrsms (Table 4) Indicated that
Leuconostoc and lactobacilli pérhaps prodyce
acid and gas with the grogress In fermentation causin
acidification and leavening, leading to the fall in p
and rise in volume, thus making thé environment unfit
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Table 3. Successive changes in microflora during Warri fermentation
Incub_at(ljon pH Volume Bacteria Yeasts+
perio _ _
(days) Count/g Predominant types* Countlg Predominant types*

0 5,65 0 1.3x10" Leuconostoc mesenteroides 0-8.0X 104 Trichosporon beigelii
Lactobacillus delbrueckii Saccharomyces cerevisiae
Lactobacillus fermentum Candida krusei
Bacillus subtilis Pichia membranaefaciens
Flavobacter sp. _ Hansenula anomala

1 470 420 21x 102 Leuconostoc mesenteroides 0-1.7X106 Trichosporon beigelii
Lactobacillus fermentum Saccharomyces cerevisiae
Streptococcus faecalis Candida krusei
Bacillus subtilis . Pichia membranaefaciens

2 390 420 3.0x102  Leuconostoc mesenteroides (2.1x10*  Trichosporon beigeli
Lactobacillus fermentum Saccharomyces cerevisiae
Streptococcus faecalis Candida krusei

3 350 420 4./x1012 Leuconostoc mesenteroides 0-9.1X106 Trichosporon beigelii
Lactobacillus fermentum Saccharomyces cerevisiae
Streptococcus faecalis

4 3.25 420 4.7X102 Leuconostoc mesenteroides 0-6.9x 107 Saccharomyces cerevisiae
Lactobacillus fermentum Trichosporon beigelii

5 320 420 6.5X1022 Leuconostoc mesenteroides 0-9.6X106  Saccharomyces cerevisiae

Lactobacillus fermentum

Arranged in the decreasing order of frequency
Yeasts were observed in 9 batches only _
The data represent the average values of 20 batches of laboratory fermentations

Trichosporon beigelii

Tabled4. Some biochemical and physiological characteristics of predominant microorganisms involved in punjabi
RMrerMENTATION
Organism Production Assimilation Growth at indicated temp & pH
Glucose ~ Maltose  Sucrose Maltose Starch 3r°c 42°C pH 4.0
Lactobacillus fermentum + + 4 : 4 4 4
Leuconostoc mesenteroides 4 +a -fa - 4 4 4 4
Streptococcus faecalis 4 + - - 4 4 4 4
Candida krusei , 4 : - ; & . 4
Pichia membranagfaciens : : - : 4 - : 4
Saccharomyces cerevisiae + 4 - + 4 - + - 4 - 4
Trichosporon beigelii 4 + 4.- 4 - 4

a Production of acid but not gas
+ - Variable in different isolates

for other contaminants. ~ Streptococcus  faecalis
probablcy comes from air in later s_tages and produces
m?re acid cau mgf rther acidification. Yeasts erhaﬁs
nelp in the %ga ation of starch into maltose and
|ucose by producing extracellular amylolytic enzymes

able 4). ‘Some strains of Saccharomyces cerevisiae
IS0 produce acid_and gas from starch “and_may thus
add fo the leavenin durlng fermentation. The magor
role of Leyconostoc mesenteroides has also_béen
reported earlier in black gram fermentations boy Batral
rana Sandhu et Sal.6 who' also isolateq Lz%ct bacillus
errrtlentum and Saccharomyces cerevisiae from warri
paste.

. The increase in total aC|d|t¥ 8s Indicated by the fall
n tPH as a result ?f _ferm?n ation probablg/ helps In
enfiancing the shelf-life of warns and prévents, the
%rovvt,h and transmission of various pathogenic micro-
rganisms, These assumptions, Justify “the earlier
reports of van Veen and Schoeferd who stated that
fermentations, prolong the shelf-life particularly of the
foods containing salt and spices.
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An unsteady state heat transfer analysis was made on rice grain while it was being manually agitated inside heated sand. The
analysis considered rice grain as long circular cylinder and heat transfer took place along the radial direction only. ‘Kukri’
variety of rice at 10% moisture when puffed at sand temperatures of 230 to 250°C showed that the average puffing temperature
was 156.6°C. Based on estimated values of thermal properties of rice grain, the value of heat transfer coefficient on the grain

surface was found to be 72 W/m2C.

Traditionally puffing of grains is done h agitati_ng
them with sand In a véssel while supplym% eat by fir
from underneath the vessel. The Sand acts ‘as a
convenient medium qf heat transfer. The separation of
sand from puffed grain is done through a Sieve wherein
the puffed material is retained and the sand passes
Bhr.?ugh.the_ sieve. For mﬁkmg expanded Hce, par-
oiled rice is normally putted.” Prior to pu mgf, the
parboiled rice is conditioned by mixing with salt and
water followed by subsequent fieating S0 that it attaing
a desirable moisture. In a study by Chinnaswamy and
Bhattacharyal the. maximumexpansion of ‘Intan’,
‘Asm 44" dnd ‘Chianan 8’ varieties of parboiled rice
was obtained at moisture content 10.5-11 per cent with
15 times its weight of fine sand at 250°C for 10-11 sec,
The}; also observed that particle size of sand (60 to 22
mesh) .did not have any_significant effect on the
expansion of rice. For paffing of padd¥J Murugesan
and Bhattachar%/az found ~ the  optimum _"sand
temperature to De 190-210°C and the duration of
puf mgi was 40-45 sec. The process of ﬁreparauon of
parbotled rice considerably affects the,

puffed product3. Other than sand, hot air or ol

uall_tr of
| d can
also he usedd, -

A nowﬁg _ge_ of the heat transfer characteristics of
heated sand 15 important n order to bring about an
Improvement in the indigenous process. Heated sand,
apart from being used asa convenient heating medium
for the guﬁm? of rice, is also used for making Barched
rice and beaten rice. Design of a continuous sand
roaster requires that the grain should reside nsice the
roaster for the requisite” duration_so that the qram
gitains an avera?e temperature sufficient to puff at the
d|scharge end% the roaster. It Is expected that at this
temperature, the vapour pressure of water within the
%raln develops so high that the grain can no longer

old it in vapour form. It then comes out with “an
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explosion. Conditioning and subsequent heating help
the grain to refain moiSture_to a pressure higher than
the atmospheric pressure. These two steps robablké
rmg some change in the surface starch and ploc
surface pores_resultmg_ In the retention of moistyre
Inside the grain to a Righer pressure. As the sand is
agitated during the puffing process, the temperature at
thie surface of the graim will not be equal to the
temperature of the sand and a convective fesistance to
heat transfer will be present. The present investigation
was. aimed at finding the aver qe temperature of
puffing of rice and”the convective heat transfer
coefficient on the surface of rice grain inside_an
ﬁ%gated sand bed which is normally Used for puffing

Materials and Methods _ _ _

Preconditioning and. puffing of rice: *Kukri ’
vane}y of double™parboiled commercial rice was used.
The rice was hand picked to remove foreign material
and brokens, It was washed with water~for a few
seconds which increased the moisture content to about
20 per cent. Two %er cent salt was then sprinkled and
mixed well for 20-30 min. The salted rice was dried in
a tray drier at 80°C to bring down the moisture
content to 10 per cent,

U _mg_ of the rice, was done a few_dgxs after the
conditioning process in an oRen aluminium pan with a
gram to sand, (passed througn 36 mesh and retained on
0 mesh) ratio of 1:10. Thé heat was obtained from a
I|%un‘|eﬁi petroleum ga?W burner. Sand in the pan was
m nual){ agitated with a stainless steel lagle. The
temperature” was measured by a chromel alumel
thermocouple agtached on the flat surface of the ladle,
The lead wires from the thermocouple were connected
o a d|%|tal temperature indicator  (Masibus,
Ahmedabad) which had a least count of 1°C. When
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the sand attained the desired temperature the Ig
burner was put off and, the rro Sl 0 g) was, poured
Into 1t. The rice was vigorously agitated and a stop
watch havrng a least count of 0.1 sec was used 10
easur thetj erﬁgurred for the Fetart and hnrs of
the purfing. For the analysis_ of heat transfer, the
average value, of these t o times was used. After
completion of pufring, the rice-sand mixture was
poured onasreve and the uffed roduct was sieved
off. The size of the sieve wa arge nough.to drain out
the &a nd almost Instantaneously._The P ffed Tice was
quickly collected af one corner of the sigve and the fi
of the"thermocouple (already removed from the ladle
Was rnserted Into the centre of the heaped mass o
rice. The th ermo ouple tip was slightl moved around
the centre an the maxr um Indicated temperature
Wwas recorded. This temperature was consicered as the
temﬁerature at which the puffrnro of rice fook place.
Tnermal  properties ce grain: Thermal
conductivity and” thermal drffusrvr 0f rice ?rarn are
the Rropertres re1qurred for the an srs of hea fransf er
during puffing. The value of thermal conductivity,
and fhermal “diffusivity, a were estrmatep base on
welghted average of the' respective vaIues or moisture

and-dry solrdi )r(esent I the grain5.

a-80%8gxl(\§v)6 tamXw (2
where k and kw are he thermal condu gtrv v\y ty of rrce
and water_ respective a an are te

thermal diffusyvity of ?/ ice and ater respectively,
sec, and Xw s the fraction of water gresent N the
rain. The valye of kwand awwere obtained from the
rooertres of Irrﬂurd water at the average of initial and
Inal temperatures of graing.

Heat conductron In rrﬁ rain;  the Iength %f a rice
8ra|n s normally much Qreater than it o er two
Imensions. The maAor amount of hea transfer would,
therefore occur alo o the two short dimensions which
genera form an ellipse7. Since Parborlrn% drying
nd milli n% rocesses distort the elllptic, cross-section
we shall onsrder the rarn to b circular having
diameter af the avera]%] t1ts twa short dimensions,
Srnceo fing is co peted wrthrnafewseconds the
temperature of sand” durin process, ma
ass me] to remain constant. ort ec %run ea
state, heat conduction through a long c ndri rar
havrng %rameter 24, the averégﬁtem eraure To the

grain after a time b measured™from the time the grain
IS put Into the hot sand Is given by8,

T (h) Ji(A) “
TTq 0% .

A, [Af + ( %)-’- @) a2

Sutbjlectt to thetcondrtron thcatt a0/a2> 0.2, dTOt hrs the
initial temperature 0 rain a S s
considere Ft)o eunrfhrlhand tpre me as that otthe
ambrent tem erature T 1 the tem erature of the hot
san? Ime of rpu |ngf |s the heat transfer
coe frcrent on the surface of the gram W/m2°C and a
Is the equivalent radius of the grain given by,

4 (4
where. j and P are the two short dimensions of the
grain In"meters,

The value of At in Eqn. (3) is the first root of the
transcendental equation,
(% ) sca

k
. (%)
where JO anii Jj are the Bessel functron of rder 0an 1@
1 respectrvey For various values of 2
rokolt 8| of "Eqn. (5) is available |n ma hematrcal
Assuming that no moisture loss takes place from the
grarn until 1t louffs the values of k and fﬁnOf the grain

wou remain  constant urrnP our
got esis that a rice Sgrarn wauld puff at a constaﬁtt
a Irrespective

tem?erature
tem erature of hot sand Is true, then for a series, of
va f}Jes of sand temperature T" and the orrespondrn

||ns(‘t 6|Vrce |d wﬁioats?rarbh ||he theT eofwhr0
v\%fl ool 5% % grom the knorrﬁt vaueso
a and aot rarntevaueso Ai will be known.
Correspo}ndrng thrsvaueo A, the valye of Sh /k)
would e obtained from mathematical tables’
P 7‘|< e of h can be calculated from the known value
of (ha'k).

Regults and Discussion

Sand temperature and time of puftrn% The time
re(ﬂurred for the rice to start and finish puffing at
various sand temperatures are shown in Table 1

Table 1. Sand temperature, time of puffing and temperature
of puffed rice

Sand Time required for ~ Av_duration ~ Temp.
temp. ~ —ofpuffing,  of pu fed
FC) Sta(rct_ of F'?]!-Sh 0 rice. T
° uffin uffin

p(sec.)g p(sec.)g (sec.) (°C)
230 8.3 180 132 15
235 8.0 170 125 158
240 8.0 150 115 188
245 7.0 145 10.8 155
250, 6.0 140 100 155
Initial temp, of rice (T0) is 3L °C
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J
14

1 1 1
10 1 12 13
AVERAGE TIME OF PUFFING 8 ,Sec

Fig. L Relationship between log [(T - T)/(T"- T0)] and 6

From Table 1it is observed that the ‘Kukri’ variety of
rice has. puffed at nearly a constant temperature
rrrespectrve of the varying sand temperatures. This
m erature rs the ave 7qu of the five observed T

alues, 1.e.,

‘ Physrcal Ipropertres of rrce ‘The average srze of the
Kukri’ varl AY gar olled rice (e% enqgth, 5.7 +
0.56 mm, wi 2 mm ang thickn ss 135+

16,mm. The len gth ofthe rain s thus muchgreater
than its width and hickness. The cross sectron f the
grain was such that it could be assumed to be nearg
Circular, average radius, a of this circle being 0.2
269+ 1 1.135'mm,

The thermal conductrvrty, kwof water (Eqn.|) was
estrmated at the mean of initial grarn temperature T0
and the average temperature T of the product Since

dl % C the valle of kw was
obtarne at e avterage o these two tem eratures
his wa

t06 W/m®
temperature t edensrtp an SDEC]

ic heat of water are
062,556 kg/m3 and 42124 Jkg°C respectively6. The

At “this
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value of awin E (2) i therefore 0.6806/
1212.4), 1e., 168 X "1C17 m2s

Using the' vaIues of kwand awthe values of k and a
of the %rarn at 10 er cent moisture §Xw 0.1) were
estimated as 0.2031 Wim° C and 8.133 x KT8 masec
resEec tively.

or the mrnrmum uffrn 6: 10.9 sec t e
valug of a6/a2 = 8 )E(1135X1

2, Eqn. (3) can be

88. Since thrs IS greater tha
(T' T0)j and

athed to the rice grain
ig.| shows the plot of log [g‘ T)/
resultin strarght
trsvaueto Al od (2.3 3a2?]we

trme Oo puff rng The sIopeo the 8
rne rs Eglua In
from Eqn. (5) the value of hak
It< of rice

= 0 Since the thermal conductjvit
grarn |302031 Wim.°C, the value of the heat transfe
o(getfrcrent h on the surface of rice grain, is

(962556 X

[
Is 72.1 W/m2
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An acceptable processed cheese spread was developed using accelerated ripened Cheddar curd slurries. Effect of pH control,
agitation and addition of reduced glutathione, cobalt, manganese, riboflavin and diacetyl on flavour development in curd
slurries as weil as processed cheese spread were investigated. Alternate day agitation and addition of GSH had stimulatory
effect. The flavour, body and texture improved by blending the slurries with 25% solids from fully ripened Cheddar cheese. The
slurries and processed cheese spread were analysed for proximate composition and sensory characteristics.

Cheese is an important dairy product. It may be
ripened oy unripened. Ripened varieties may be Used
as natural or processed cheese. It 1S estimated that
about 45 per cent of natura| cheeses are consymed as
processe cheesg, In India, rrpened varieties are
consumed as éJrocesse cheese and the most popular
variety is Cheddar. It requires a ripening period o 312
monfhs at refrigeration temper ture and controlled
humidity.  This agds considerably to the cost. of
production. Kristoffersen et alL reported acceleration
of cheese flavour development in cheddar curd slurries
stored at 30°C. They claimed that qurte a satisfactor
level of cheese flavour deveo e in a out a Wee
which would ensure consid era le amount of saving.

he_ present study was undertaken o explore fie
feasrbrlrt of usrn? such rrpened cheddar curd slurries
for preparation of process cheese spread. Some of the
factors affectrnP flavour development in cheddar curd
slurries were also rnvestrgated to ascertain their effect
on_the final cheese spread. These factors included
agitation and. pH conrol' of curd slurries durrng
rr,oenrng and incorporation of additives, like reduce
8utathrone (GSH), cobalt, riboflavin, manganese and

lacetyl
Materrals and Methods

Preparation o? eddar curd slyrries; Cow’s milk
obtained from the Expenmental Dairy of the Institute
was  standardized (casein/fat ratio, 0.70) and
pasteurized (63°C/30 min) and then used to prepare
cheddar cheese. One hundred litres of milk was Used
for each trial. LF-40 cylture consisting of Sir. lactis
Str. cremorrs and, Str. diacetilactis was obtarned from
the Dairy acterroloory Division of the Institute and
used as” starter culfure. The cheddar curd was
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manufactured by the standard orocedurez After
milling 05 per cent trtratable acidity) and salting, the
curd Was left r,n gese vat overnight for the
completion of lactic acid fermentation. From this,
cheadar curd slurries were_made as reported by Singh
and ~ Kristoffersend, ~ To  accelerate . “flavour
development, GSH (100 pgm.) and a mixure of
cobalt (10 ppmi manganese ( Ip 3 riboflavin (2
p‘om) and diacetyl (20 ppm.) were added to the curd
slurries during grind mg
Preparatron of processed cheese spread; After
about 7 days of ripening, cheddar curd slurries were
converted rnto fro essed” cheese spread by the method
Kosikowskid. The processin was one wrt and
wrthout blendin ofslurrywrth egu ar cheddar cheese
o per_cent). The hlend was heated_at 88°C/ min
wrth 2.5 ger cent trrsodrum citrate, The hot Irqurd
cheese wa homo enized at 000 S, rnasrnglestag
homogenizer followed b 8ac agrng In 240 g lacqueréd
tins and storing at 3 for” shelf-life evaluation,
Sensory evaluation of slurries was_done on an
arbrtrar scale ofO 8gornts by an exPenenced panel of
% ers. The same members evaluated the product
aII the time In_an air-conditioned” sensory evaluation
laboratory equipped with separate booths, At a time,
not more than 5 samples wepe evaluated, The
Rrocessed cheese spread was evaluated on a 9pornt
eon‘c scale,
alysis: “The fat in milk was determined by the
Gerber method5 and casein by formal titration6: The
cheddar curd sIurrres and processed cheese spread
were analysed for maisture, fat, protein and salt
Agitation of some slurries was done daily whereas for
ot ers, on alternate éja ys and sa ples were drawn for
H measurement and sensory eva uatron
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Results and Discussjon

Composition: The average composition of curd
slurry and processed cheese spread is shown in Table L
The “curd sIurr*es contained" (i Rgr cent about
moisture, 20 fat, 13 protei In he
processed cheese Spread without bIendrng wrth natura
tess G proen ol poon S 1
W | | |
cheese spreadIO with b?endrng He morstureg ar%rlt #at
increased almost to the. level of curd slurries but
protern and salt decreased.

Flavour characteristics: The effect of pH control
and afrrtatron on flavour characteristics of cheddar
curd surrres and processed cheese spread Is shown in

abe2 The mrPaI H of curr(tj surrées Wgs, 5.2, Th8

H of one lot of slurry was adjusted to 5.2 with 5
percent. NaOH solution whenever it dropped down
during incubation.

There Was no notrceable cheese. flavour on 1t daﬁ
of storage The é)roducts owed acidic flavour. On 4t
istinct cheese flavour developed. The, cheese

tIavour Intensity increased further reaching _an
otrmum level “on 7t day. There was “Slight

improvement In the intensity“of flavour due to 8

Table 1. Proximate composition of cheddar curd slurries

AND PROCESSED CHEESE SPREAD
Processed cheese spread

Constituents Slurry Without With

blending blending
Moisture (%) 60.20 57.90 59.70
Fat (%) 20.10 21.00 20.33
FDM* (%) 50.30 49.90 50.50
Salt f% 3.00 335 2.35
Total g%) 2.05 2.06 175
Protein (%) 13.08 13.16 1115

Each value is the average of five determinations
‘Fat on dry matter basis

60 Whereas those. with. p
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adgustment but the effect was not marked, However,
hé character of flavour showed some variation. The
samples without pH adjustment tended to be I|Folytrc
control showed, a_halanced

flavour. The Irpol¥trc character was an indication of
Blue .and Roguetort tge cheeses. Alternate day
agitation was found to be superior to daily agitation
because of rancid flavour in the Iatter Case.

quite apparent tat the minor flavour
drfferences of che dar curd slurries disappeared on
processing. All the samples were moderately liked
(score 7). Similar scores were recorded for the hody
and texture and spreadability. The samples obtained
from accelerated ripening were rated hetter than those
made purely from thé reqularly ripened cheddar
cheese (score 6.3).

The production of balanced fIavour in pH adéusted
slurries may be due to Increased proteolysis. Baribo
and . Fostér7 observed, that Iactobacrllr exhrbrt
maxrmum proteol trc activit between J’
and above 30°C. The yeasts and mo S may rowa
lower pH_ and produce more  lipolysis. |n contro
slurries. The lipolytic, character "of” daily agitatec
slurries may be dueto increased level of agitation anc
aeration which may encourage growth of yeasts anc
moulds, Singh8 reported an increased concentration of
glrragsd longer chain fatty acids in daily agitated

urri

The effects of GSH (?nd other a]ddrtrves oQ flﬁvour
develo ment In cheddar curd slurries and cheese
gorea aresown In Table 3. Addition of GSH had a
efinite strmulatorK effect on the flavour of slurries
during ripening. The flavour scare of slurries without
GSH addrtron on 4th and 7th day were 2.5 and 5.0
respectrve rn contrast to the GSH added sIurrres (3.0
g ther addifives drd not amtear to have any

sr nrfrc nt effect on flavour develo
he intensity and type of cheese flavour in slurries

Table 2. Effectofphcontrol on the flavour characteristicsof cheddar curd slurries and processed cheese spread

Days of storage

1 4
CF*  Perception ~ CF*  Perception
Treatment score score
Control 0 Acidic 25 Slight
lipolytic
pH 5.2 0 Acidic 25  Balanced

Cheese spread
1
T ion Flavour Body  Spread- Perception
s(r::Ere Perception tex)t a%rlrty d
50 Lipolytic 7.0 1.0 7.0 LiFOIytic
salty
55  Balanced 7.0 1.0 70 Salty

‘Cheese flavour score:  0-absent; 1-2 slight; 3-4 definite; 5-6 pronounced; 7-8 very pronounced.

Each value is the average of five determinations.
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Table 3.
Days of storage
I 4
CF* . CF* .
Treatment score  Perception  score  Perception
Control 0 Acidic 25 Slight
lipolytic
GSH” 05 Acidic 30  Bland
Co” , Mn, Rib, 0 Acidic 20 Slight
Dracetyf lipolytic
GSH, Co, Mn, Rib, »
Diacetyl 0.5 Acidic 25  Bland

"Cheese flavour score as in Table 1

Effect of additives on the flavour characteristics of cheddar curd slurries and processed cheese spread

Cheese spread
7
*
score  Perception Flavour  Body  Spread-  Perception
text  ability
50  Bluecheese  6.75 7.0 7.1 Blue cheese
like like, salty
6.0 Pronounced  7.00 12 70  Balanced
55  Balanced 7.00 12 70 —
6.0 Pronounced  7.00 1.2 74 Balanced

"’GSH-100 ppm: Cobalt-10 ppm; Manganese-5 ppm; Riboflavin-2 ppm; Diacetyl-20 ppm.

Each value is the average of five determinations.

increased with the addition of GSH, The GSH added
slurries produced cheese spread with balanced cheese
flavour in contrast to the lipolytic type in case of
control sIurrres However, the quality of processed
ceese rea samples was not markedly influenced
(score ? |%/tea itive
The S rg t strmulator effect of GSH .in curd sfurries
Ue to the fact that lactic acid bacteria use
or their protein synthesis rather than cysteine
and glutathione Is considered to be an ideal compound
to supply sulfur compounds other than methionine for
L, casel. Chandan and Shahanr reported stimulatory
effect of GSH on lipase activi
Effect of blending,solids from fuIIy rrpened regular
cheddar c eese 1S shown _in Table 4. Blending was
one |n the 5pro[Portron of 75 oer cent total solids from
cur surrre d 25 per cen rom the one year old
cheddar cheese. eese spread from_ 100 per cent
slurry was observed to be slrﬁhthé elastic and rubbery
whereas that made from the Dlend showed quite
balanced desirable characteristics. The control cheese

Tabled4. Effectof blending solids from regular cheddar
cheese on sensory characteristics of processed cheese spread
Curd Cheddar ~ Flavour ~ Body &  Spread-
slurry Cheese texture ability
100 - 6.0 6.0 6.5
7 25 7.0 7.0 15
- 106 6.0 6.0 6.5

Each value is the average of five determinations.

spread prepared by replacing slurry with 4 months old
cheddar cheese was rated tg be inferior to that made
from the_blend of slurry and cheese solids.
Shelf-life of cheese spread: Per the Prevention
of Food Adulteration Act (1954) of India_as amended
n 1976, process cheese tins stored at 30°C for 15 days
should not bloat. The tins of 0orocess ch eese spread
kept in the present case at 30°C did not show any
bloating upto 30 days. At refrrgeratron femperature
858 C) . no deterioration in Cheese flavour was
bserved upto 3 months.
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The thermostable muscle protein (TMP) preparations obtained by ethanol (E) and 10% trichloroacetic acid (TCA) precipitation
were compared with the ethanol precipitate of heated adrenal gland (TAP) by UV absorption, studies and SDS-gel electro
phoresis. The ethanol and trichloroacetic acid precipitates exhibited no UV absorption maxima at 280 and 260 nm, while the
adrenal precipitates had a maximum at 260 nm. By ammonium sulphate fractionation, the bulk of the TMP was recovered in the
40-53% fraction. The SDS-gel electrophoresis patterns of TMP and TAP were similar but the former showed a greater intensity
in the molecular weight range of 35,000-37,000 daltons corresponding to tropomyosin and troponin fractions. This major band
was detected in both ethanol precipitate and trichloroacetic acid precipitated proteins. The antiserum to the whole TMP reacted
only with pure troponin and not with tropomyosin in a precipitation test.

Thermostable éarotern greParatrons from adrenal
glands are reported to be antigenict3. Shulman et al 4
who worked on the characterrsatron of thermostable
antrgens of adrenal glands reported that these proteins
werg heterogeneous in nature and required further
|dentification’ of one or more of the antigens of
Interest. In their attempt to characterise the bovine
specific adrenal proteins, te same authors, found
evidence of thes Eroterns bei (gnmuco foteing, but
Jones and Mortimerbfound no su Indications.. Kang’
ethe et al.o working with muscles of different kinds of
animals reported that thermostable muscle preparations
TMP) were antigenic. In our mvestrgatrons on TMP
rom heep, goat, ox and huffalo, it was found that all
ge our regarathons resolved intp 4 ?trncit bands In
electropnoresis ranging in molecular weight
from 16 000 - 37,000 daltons” and that they were
derived from_the myofibrillar fraction of the muscle?.
Since these TMP noregaratrons were heterogeneous
attemgts were  mad h fractignate tem into
com nents and identify the major fractjons b gmeans
absorption pectra ammonrum (?H (P hate

fractronatron SDS g ectr [ﬁ)horesrs
Ouchterlony’s usro metho
Comparison, thermostable adrena roteing ’g'TA g were
used In some ex errments The results of these Studies
are reported here

Materials and Methods

Chemjcals;  Acetic acid, ammonium sulphate,
bromophenol blug, . ethanol. methangl, mercapto
ethanol, hydrochloric acid (HCll sodium - chloride
(NaCl), sodium dodecyl sulphate (SDS), sodrum
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dihydrogen  orthophosphate, . disodium hydrogen
3§p a‘te trichl or%acePrc acrd otassrumz r(tl
KCl otassrum roxres ). and urea were of
st purrt c mmercralyavarlable Acrylamide,
|sacr amide, Tris, beef troponrn and tropomyosrn
were gro uots ofSTgma Chemical Co., USA.
rena glands rom several sheep were obtained
rom the munrc é)a saug hter ouse and frozen at
-20°C until used. Fresh™ muscle from sIau%htered
anrmals was excised from the leg portion and used the

same day.

Protem preparation: Proteins from 100 g each of
both raw (un ookeda and autoclaved muscle’ of sheep
were extracted in 0.15M NaCl and Rrecrprtated by
ethanol as described previously7. The preparation
from autoclayed extract was terred the thermostable
muscle protein_or TMP(E). Muscles of goat, ox and
buffalo were similarly used for TMP(E) preparation.
Ethanol precipitated preparations were obtained from
raw as Well as cooked adrepal glands TAP) Heat
stable m ?cle roteins were aIso recipltated Oy 0 per
cent tric oro cetrc acid [T TCAJ and dissolved
|n 015M te p adjusted 7.0 with IN

ophiljze

mmonrumy é%Phate fractionation: TMP (E) w;
drssolved (L mo/ml) in KCl-tris-HCI buffer (0. KCl
|OmM trrs " pH 7.6)  and_ subjected to
ammonium suI%hate fractronatron8 The recrprtates
obtained from 0-40, 40-53, 5 (farh rt)er cen
saturation Ievels were dissolied n the. same tis-FIC
uffer and gog hilized. The fractions obtained
between 40 and 60 per cent saturation were further
subjected to isoelectric precipitation at pH 4.6.
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Preparation of * tropomyosin - and  troponin ~from
muscle:  Crude trogomyosm and troponin  were

Table 1. 260280 ratios of tmpie) and tap(E) from different
ANIMAL SPECIES

Erepared from the “autoclaved skeletal muscles of 2601280 ratio of

heep foIIowm% the procedure of Hartshome and

Mueller8 but employing only one step isoelectric ~ Animal TAP (E) TMP (E)
precipitation. Sheep 170 129
All pH measurements were made in @ ELICO  Goat 160 12
mode| L H meter usm%acombmed electrode.  Ox 164 140

Protein was est|matedb the Diuret method9 Buffalo 166 L3
Absorption spectra: Te ultra violet absorption

spectra of the different protein preugntates and TAP( exh|b|ted an absorpt|on maximum at 260 nm

fractions were obtained between 190 and 300 nmina and .in_ this from TMP. The TCA

Shimadzu UV 240 recorqu spectrophotometer,
EIectrophore5|s SDS-gél electrophoresis (10 per
cent ge % I) of the dlfferent tE)re aratio
as de ]Srewous ly7 R;l he_procedure of Weber
Oshorn1), Gels of were stained with
th moI suIPhunc acid by the me hod of Gander for
glycoprotelnsiL
ouble immuno diffusion: Antiserum to beef whole
TMP raised in sheep was used in Ouchterlony’s22 agar
diffusion method against pure beef tropomyosin and
troponin as test antigens.

Results gnd D|scu33|on _

ahsorption ¢ aracter|st|cs The UV absor tion
characteristics of TMP(E), are
shown in Fig.| Nelther TMP 8) nor TMP TCA
exhibited absorptlon maxima at 280 nm and 2 0 nm

2.0}-

was carned out

101

0.0

[} 1
190 250 300

WAVE LENGTH C1>H>)

Fig. 1. Absorption spectra of
L TMP(TCA), 2. TMP (E) and 3. TAP

ct differed
precipitated ﬁ\/PF? which 1s expected {o give anuc BiC
aC|d free preparation also exh|b|ted the same U
absorptlon spectrum as did, the ethangl remR/ltate
The 2601280 absorption ratio of the TMP

and TAP(E) obtained from sheep, goat, ox an
buffalo muscles and adrenal glands are presented  in
Table 1 The TMPI(E) from the four animal species
had Iower 260/280 ratios than that for TAPSE The
260/28(% %ano for boving serum aIHuwn 5 but
none of the test preparations showed such a low ratio,
The bulk (90 per cent) of the TMP was recovered in
the 0-60 per cent ammomum sulphate fract|on the
40-53 Per cent fraction along accountm% for 53 per
cent of the total protem wh|Ie 0-40, 53-60 and 60-80
Per cent fractions yie ded 26, 6.and ger cent ro}em
espectively, The “UV absorption spectra of the four
fractions indicated (Fig. 2) that only the 40-53 fraction

2 ar».

1.0

4

1

3 N\

‘/2\\
|

wave le 2Zoth Cnm)

Fig. 2. Absorption spectra of TMP (E) fractions

1°0-40%, 2. 40-53%, 3. 53-60% and 4. 60-80%
ammonium Sulphate.

0.0 it

300

190
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showed an absorption maximum at 280 nm. The UV
Pectra for the 0-40 and 53 60 fractions showed
milarities with that of whole TM

Electrophoretic patterns; The SDS gel electro-
P{noretrc tterns ?btfnngd for fresh EW unc ?:eg
uscle.and arena m extractjves
were similar in the multiplicity of ban sseena oug
they were not exactly comparable (Fig.3a and 3c). The
relative intensities of the” corresponding band also
varied. In the eI atterns obtained for P and TAP
Frg it Wi seen that the 35,000 - 37,000
alton compo ent ex ibited
TMPthan in TAP. The major band of 3 000
%ltons Was 8resent |H ol TMP;E and TMP|(TCA?

This band_corresponded to the tropomyosin-troponin
comg ex ?Fg4e and 4d). However the reﬂron of pure
froponin fraction in the gel at 37,000 daltons took upa
faint stain and could not'oe photographed clearly (4d).
The four ammonium sulphate fractions were similarly
separated on the SDS gel (not shown). All the four
ammonium  sulphate frictions appeared to separate
into similar bands in SDS-gel electrophoresis and had
Patterns comparable to that ot whole TMP Among
he four fractions examrne y gel electro-
phoresis, in the 40-53 per cen tractron the band

correspondrng to 35, 000 37,000 daltons was the most

P -

a b c d
Fig. 3. EIectroFEJhoretic patterns of (a) FMP (b) TMP (c) FAP and

Myosin heavy chain; 2. a-actinin; 3. Actin 4. Troponin
fraction: 5. ropomyosin; 6. Troponrn fraction; 7.
Troponrn fraction.

eater rntensrty |n the :

oy

a b d
Fig. 4. Electrophoretic patterns of (a )TMP(TCA) (b) TMP (E),
(c) Pure troromyosrn and (d) Pure troponin
Mol. wt. calculated (Daltons): 1. 35,000 - 37,000;
2.28,000: 3. 26,000; 4. 16,000

intense and in the 60-80 per cent fraction this region
apge]are eaét Intense.

eng and Parrishi3 reported that troponin and
tropomyosrn were more heat resistant than actin and
myosin” and could be extracted better upon mild
h atrng (upto 80° Cg Hofmann14 re orted that certarn
protein constituents of low molecular we |-9 ht remained
detectable in muscles heated to 120°C. Hartshorne et
al.is in their studies on troponin reported that it
showed an_absorption maxima at. 260" nm and was
made UP of twa, fractions - troponin A and B - with
apsorptlon. maxima at 260 and 280 nm resp ectrvel?/
The variations among troponins were due essential y
to differences in thé pr portron and propertres
tr? onin A comPonent his ma rt) in_the
differences seen in the absorption maxima in the TMP
and TAP reparations.

S gels were stained with th moI sulphuric
acid by the procedure, of Ganderll gels stained
negatrve I OUJ ex errmgnt thereb?/ indicating erther
thé absence of carbohydrates or if present, “that Its
concentration was below detection Irmrts even thou%h
Gander claimed the test to he sensitive to the presence
of & low as 50 ng of carbohydrate. Our qbservations
are In accordance with those”of Jones and Mortimer5
who reported that their TAP preparations from pork
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Fig. 5 Precipitation of beef troponin
to beef TMP (central weIIR. _ o
Tropomyosin  (well No.[) did not show precipitation

reaction. _ _
a§amst observations of Shulman

(well No.2) with antiserum

stained negative as
e| al.!}.wo ougd ? er. cent hexose in the TAP and
classitied the adrenal antigens to be mucoproteins.
Double immuno diffusion test:  Since the major
fraction of TMP appeared to consist of both tropo-
myosin and troponin gby the comparison. of molecular
Weights), to, find whicn one of them specifically would
parficipate In a precipitation test aPalnst whole TMP
antiserum, —commercially availaple purified  heef
tropomyosin and {roponin preparations were used in a
double “immuno diffusion fest. F|g_. 5 clearly indicates
that troponin and not troR/(l)myo In reacted with the
antiserum against beef TMP.” Therefore, the major
antigenic portion of the TMP must reside in the
troponin fraction. _
While  Sherikar et al, 16 _vver% ynable to_obtain
antisera in rabnits by njecting boiled (100°C) meat
extracts, we could élicit antlbod>f response 1h poth
rabhits and sheep by using ethanol precipitates of the
autoclaved muscle ” extracts. These results are in
conformity with th_e_fmdm%s of Hayden?2 who used
boiled ethanol precipitates of autoclaved adrenal ?Iand
extracts and of Kang’ ethe etaf who prepared antisera
successfully also By using ethanol precipitates of
autoclaved skeletal” muscle extracts. These studies
Indicate that |r,resRect|ve of the alterations that may
have occurred Jn the, meat proteins due to Severe hedt
%r?altlmelnt,t their antigenic competence has not been
Otally 103[, . : o
. The evidence ohtained so far in our investigations
indicates that the major band in SDS . gel
electrophoresis of TMP carresponded to a protein of
molecular WEI%ht 35,000 - 37,000 daltons and that the
major 40-53 per cent fraction obtained by ammonium
suIOnhate saturation exhibited absorption ‘maximum at
280 nm. Further, partjally purified tropomyosin ang
MELLR S B
. and, - . un su
Iractmn. %m?ar qharad%ensncs_ have been rcTJhse_r eda n
the TAP preparations. The major fraction obtained by

both ammonium sulphate fractionation and SDS-gel
electrophoresis appeared to be troponin and
tropomyosjn, but only purified troponin and not
tropomyosin reacted with the whole TMP antiserum.
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Rheological Studres on a Protein- enrrched Low-fat Spread
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Compositional characteristics such as fal-to-soy solids ratio and incorporation of glycerolmonostearate, trisodium citrate and
guar gum in a soy-based oil-in-water spread were investigated with respect to spreadability and rheological properties.
Increasing proportion of soy solids resulted in a less flowable spread when hot, but a more spreadable one when cold. Use of the
monoglyceride and citrate retarded the viscosity at the processing temperature and oiling off of the finished product. While these
two emulsifying agents had a softening effect, quar gum used as a stabilizer made the spread remarkably firm at the ambient
temperature. Consistency of this visco-plastic product measured in terms of Cone Sress Index, yield value, viscosity and
extruder thrust was more favourable than that of table butter both at ambient and refrigeration temperatures and this was

confirmed by subjective data.

The most important rheological propert of tabIe
spreads like butter and margarine is spreadability.
IdeaII these roducts should be neither too difficult
tos ea nor 00 soft to e conveniently applied on a
rea slice or handled  after manufacture,
Conventional ~ butter, however requires to  be
tempered a oprogrrate (usually between 15° and
20°C) so that it IS optimall sreadable srnce It is t00
hard” at Its norma stor éte tem erature as In a
domestrc refrigerator), an too soppy at ordinar
temperatures. "By Virtue of their "composition
characteristics, “soft” margarine and other sgreads
dairy - and non-dairy typé,_have_better spreadability
than conventional butter. This_is one of the main
reasons for the %rowr ? pogularrty of such spreadable
products in_tradjtionally butter consumrng Western
countriesy, Despite sevéral attempts to efhance the
spreadability of butter by a Ippro rrateI modifying the

anufacturrng conditjons or us 9 cert |n surf ctantsZ
the scope for a major breakth oug t IS re%ard
seems_ to_ be very limited. Prentic&3 concluded h
there is little that"can be done to modify spreadabilif
of natural butter-fat substantially without altering its
composition.

Non-dairy spreads of water-in-oil (W/O) type owe
their _spreadability largely to high orsture content
35-55 per cent) "and comgosrtr n of the fat g )ase
which s usuall% tailor-madle to |mpart the desire
consistenc e product. Spreads re resentrnlg or
in-water (O/W) emulsions degend for their improved
spreadability, on the nature and concentration’of the
non-fat component as well. Little information s
available in literature on rheological rogertres of such
Rreads though several reports246 relate to studies on

reology of butter and margarine. The present paper
deals With the rheologjcal aspects of a h at processed,
soy-hased, O/W typelow-fat spread7 as influenced by
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S) ratio, emulsifiers, stabilizers, efc.

Materials and Methods
ot( -pased spread:  Cleaned, dry soybeans (mixed
varieties, 8 per cent morsture) wefe converted |nto a
slurry —using . the  Illindis  processé.
homogenization, in two sta%es (243 and 35 kalcm?) the
slurry”"was acidified (pH 4.5) with 1:9 dilute hydro-
chloric acid and frItered through muslrn to obtarn a soy
concentrate, which contained approximately 20
cegt solids, 10 per cent protein a d Gger cent fat, |n
order to prepar as read, the concentrate was partially
neutral |zed th ) with IN sodium hydroxide. ant
bIended with”skim milk powder (SMP)’ or medium-
ca crum c0- precr |tate and processrng adjuvants such
Per cenﬁq 0 %/cero monostearate
EKakker ScrentrfrcSore Delni)” 1 per cent trisodium
ltrate (Sarabhal Chemrcas ang Huar gum Ploneer
Chemical Co. eIhrz Commercra availablé hydro-
%enated vegetable fa (Vanaspatr) AQCS dlip point,
3°C) was used as fhe nneipal fat source: The
mrxture aft%r rcessrng t 8,°C or 5m|n Was
%roun ina homo enrzer W ogeman
or in_a colloid  mill AD
En meerrng Calcutta). The hot (606 C? spread
4547 per cent moisture, 39-40 per cent fat and 6-/
er cent protein Was poured into rectangular
13x8x4 cm) wooden tra swrth licle-openin smaIIer
Iles Wprch co\rered wrt lass plates w reten e
overnrg tatre rrgeratron te er fure gt
ambient temperature 5 5 -30° before makrn
rheoloprcal easurements or sensory eva luation.
dutt Sweet  cream butter  was
manufacture n the Experimental Dairy (NDRI
Karna? rom ooo led winter milk of the dairy herd
maintained on the Institute’s farm.

?omg)osrtronal Slfameters such as fat-to-soy solids
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Rheological analysis:  Firmness was determined
usmg a cone penetrometer (Central Ignition Co.,
Lon on&_ fitted with a cone of AQCS9 specifications.
SiX rea mqs (in tenths of a mm) were obtained for
each sample and, the mean penetrometer value ép
used éo express firmness as Cone Stress Index0 (Cv
as under:

C = Mass of the dr
A = Cone angle (20° ,
P = Corrected penetrometer reading

where, 5>ping assembly (92.5 g)

dia. of truncated tip of the cone

-

21_tan
2 tan 'T

p+

Viscosity of the spread durln? processing  was
determined by a constant-stress rofation disc Viscosi-
meter  (Associated Instruments  Manufacturers,
Bombay). Time in seconds for a single revolution
using the large torque disc or 10 revolutions employing
the small torque disc was multiplied by an agpropr_late
constant viz., 50 or 100 when using 50 or 100'g weight
with the ,Iar%e disc and 1 or 2 for the respective
weights with the small disc. Plastic viscosity and yield
stress determinations were magde on the finished
product as su%gested by Chari and Avasthyl using the
same viscometer. _ .

Oiling off was determined at 25 + 2°C as described
bt){]_DoI y12 employing a slice diameter of 55 c¢m
(thickness, 1.6 mm} and Whatman No.| filter-paper
sheets (7 cm square). After a contact time of 1 hr, the
f||ter-Bapers were dried at 100 £ 2°C for 2 hr, the
absorbed fat extracted in a Soxhlet apparatus_and its
weight recorded for 4 slices of the spread. Extruder
thrust and extruder friction were determined by using
the FIRA-NIRD extruder ISHA Gaydon & Co.
England) fitted with cylinder No.2 and orifice ‘C’, and
operated at speed 2°." . .

Spreadability evaluation:  Subjective assessment of
spreadability was carried out by a trained panel of
seven judges selected from among the staff of the
Division of Daer Technology at” the Institute. A
specialized labora or_¥ with necessary facilities such. as
individual booths, ditfused white fluorescence lighting
and air-conditioned environment?* was used for the
purpose. The panelists used a 5y sample fo spread on
slice of fresh sandwich bread using a kitchen knife.
Samples were held in a cabinet” at the required
temperature_before serving to the panel. A 9-point
intensity rating scale ranging from 1 (extremely hard)

to 9 (extremely sI(g)py_ with the optimum at 5 was
employ(ed for spreadability scoring. Sensory data were
subjected to statistical analysis using one-way layout
with randomized blocks for’ variancé analysis and t-
test analysis for difference testing.1314

Results and Discussion

An important aspect of the manufacture of
Processed OAV spreads Is that the product should be
lowable at the processing temperature. Fluidity of the
product not only enables it to pass through a colloid
mill or a homogenizer which Imparts it the desired
textural properties, but also facilifates Rour-packa%_mg
of the hot product. At the same time, the comP_om o
of the spread should permit “setting” to a plastic body
upon cooling. Thus, the temperature coefficient for
product viscsity should be large enough to allow the
desired change in consistency in the temperature range
of 30 to 60°C or above, whéreas it should be so small
in. the region of 5 - 30°C as to permit adequate
pliability of the cold product.

Preliminary investigations on the effect of type of
the_not-fat component showed that with the normal
moisture content of the spread (40-50 per cent), at
similar protein concentrations, the co-precipitate failed
to provide a satisfactory emulsion, while the fluidity of
the co-precipitate-confaining_mixture was nearly"the
same s that of the SMP-added spread af the
processing temperature, _

Fat-to-soy solids ratio: Soy solids from the soy
concentraté contributed Protem and insoluble carbo-
h%d_rates which by virtue of their water-binding
abilityls, might influence the spread consistency.
Table 1 shows that as the F/S ratio is decreased, the
viscosity of the spread during processing increased i.e.
the flowability decreased. “This indicates that the
vegetable fat tended to impart greater flowability to
thé product when hot, whereas soy solids_had" the
opposite effect. Further, with the decreasing F/S ratio,

Table 1. Consistency characteristics and spreadabilit
SCORE OF SOY SPREAD AS AFUNCTION OF FAT-TO-SOY SOLIDS (H9) RXTIO

FIS Viscosity* 'Cone stress index" ~ Spread. score
ratio (x 104¢P) . . . _
Refrig. Ambient Refrig. Ambient
temp.  temp.  temp.  temp.
5 30 2520 1116 35  bda
4 41 2209 1182 40b  56a
3 48 1753 1246  42b 562

Average values, of duplicate determinations _
Means’ with different superscripts in the same column differ
S|gn|f_|cant_I%/ (P=005
** Viscosify during processing
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the spread_became appreciably softer (decreased Cv)
at the refrigeration temperature but remained almost
unaffected at the ambient temperature. A similar
effect was also noticed on_subjective spreadability; it
increased with decreasing F/S ratio, the increase beln%
significant (P~0.05; critical difference, 0.44) at RT bu
not at AT. The greater influence of the F/S ratio on
spread consistency at RT reflected enhanced softening
effect of soP( Solids in the product containing
extensively solidified fat at this temperature. This may
be taken to account for the observed higher
temperature dependence of firmness of the system
with an F/S ratio of 5 than that of the system with a
ratio of 3. The smaller firmness difference between
RT and AT for the lower F/S ratio indicated that soy
solids could de3|rabl¥ narrow down the consistency
gap in this temperature range although it had an
adverse effect on fluidity of the hot product.

A significant (P ~ 0.01) correlation (r = -0.96)
between Cv and sensory” spreadability score was
evident. This corroborated the finding of Dixon and
Parekh10 who reported that Cv accounted for 91 per
cent of the variation in the subjectively determined
spreadability of butter. _

The spread with an F/S ratio of 4 appeared to have
an optimum consistency; a higher ratio would tend to
make the product to0 firm™at lower temperatures
while a lower one would restrict its flowability during
heat processing. _ o B

Effect of emulsifier: Highly lipohilic emulsifiers
such as glycerolmonostearate &EMS) are essential in
the preparation of W/Q spreads16, but they are seldom
used in Q/W spreads, in which hydrophilic emulsifiers
or emulsifying agents such as protein are relied upon.
However, “as Table 2 indicates, surfactant-emulsifiers
like GMS could considerably influence the spread
rheology. GMS substantially énhanced the flowability
of thespread during processing as is evident from
decreased viscosity, the viscosity decrease being nearly
proportionate to the level of the emulsifier. Reduced
oiling off is indicative of increased emulsification

Table 2. Effect of glycerolmonostearate gms) on the
EMULSIFICATION AND CONSISTENCY PROPERTIES OF SOY SPREAD

GMS added Viscosit}/]* Qiling off CSlatRT
(%) (x 104¢P) ©) (Cv)
0.00 3.6 041 20.38
0.25 15 0.37 14.14
0.50 0.7 0.15 10.97

Avera?e values of duplicate determinations
FIS raflo, 4; CSI = Cone stress index
‘Viscosity during processing

owing to the addition of GMS. This enhanced emulsi-
fication, presumably causing greater dispersion of fat
droplets which, in turn, would result in a weaker net-
work of solidified fat droplets, may be considered
responsible for the decreased firmness of the spread
containing GMS (Table, 2). It should, however, be
pointed out that use of higher levels (e.g. 1.0 per cent)
of the emulsifier had a destabilizing”effect on the
emulsion to the extent that no homogeneous product
could e obtained. o
Role of sodium citrate and guar gum:  Emulsifying or
melting salts, such as trisodium citrate and disodium
phosphate are well known auxiliary emulsifiers for
qucessed cheese and cheese spreads. These salts are
elieved to effect emulsification in an indirect mannert’.

It is evident from Table 3 that sodium citrate markedgl
decreased (38.5 per cent) the viscosity of hat spread,
while guar gum, a non-ionic hydraocolloid, greatly
Increased the viscosity (317.9 per”cent). The citrated
spread . exhibited satisfactory flowability ~ during
proc_essm%, while the gum-added product had a
considerably reduced flowability. Viscosity increase
effected by the gum was somewhat retarded by the
citrate, but the resulting product was still much too
viscous (nearly three times the control).

.Adde md;wduallfy, sodium citrate and guar gum
diminished oiling off of the spread but when Used
to?ether, these additives had no perceivable effect.
Interestingly, the zone of water absorption on the
filter-papers (marked in pencil after fat extraction
Fig.l) used for determination of oiling off suggested
that, while both the citrate and the gum appreciably
retarded the extent of water absorption, (refleqtmg
Increased water binding in the spread), their combine
effect beng much more pronounced.” Thus, the water
holding characteristic of the product was favourably
modified by the peptizing salt and the sabilizer.

It can bé noticed from Table 3 that firmness of the
SRread was perceptibly decreased by sodium citrate,
the decrease being greater when no stabilizer was

Table 3. Emulsification and consistency characteristics of
SOY SPREAD AS INFLUENCED BY SODIUM CITRATE AND GUAR GUM

Guar Sodium Viscositg* Oiling  Cone stress index
um citrate  (x 104¢P)  off _ .
%) <%) 9) Refrig Ambient

temp. temp.

0.00 0.00 39 0.52 26.50 13.03

0.00 1.00 24 0.33 1953 9.67

0.25 0.00 16.3 : 53.88 22.60

0.25 1.00 108 0.52 46.85 20.38

Average values of duplicate determinations
* - Viscosity during processing



FE B retarding the hardening

Fig. 1 Pattern of moisture absorption on filter-papers as an
indication of the water hinding characteristic of soy spread
containin %1% no emulsifier or stabilizer, (2) 1% _sodium
Citrate, (g) .25% quar gum and (4) 1% sodium citrate +

0.25% guar gum

added (26.3 ger cent at RT and 25.8 per cent at AT)
than when 0.25 per cent guar gum was used 813.0 and
9.8 per cent). Moreover, sodium citrate reduced the
temperature-dependent difference in firmness from
135 t0 9.9 Cv units in absence of guar gum and from
31.3 to 265 Cv units when the gum was Bresent.

_Rheology of the soy spread versus table butter:  The
finished soy spread with its high moisture and non-fat
solid  confents was en_\nsagied to have the desired
spreadablity without losing its physical stability over a
wide temperature range. ‘Rheological data presented
in Table 4 show that as compared to table butter, the

Table4. Rheology of soy spread as compared to
TABLE BUTTER

Soy spread* Table butter
Refrig  Ambient Refrig  Ambient

Characteristic

temp.  temp.  temp.  temp.
Cone stress index 3674 1334 18302 235
Plastic viscosity (x 106¢cP) 500  4.10 1.00
Yield stress 10 060 030
E( 103 dynes/cm2
xtruder thrust (kg) L1 0.56 397 013
Extruder friction (%fcm) 3500 2060 28840  4.00
Spreadability score 570 590 160 770

Average values of triplicate determinations
*F/S ratio, 4; sodium citrate, 1 per cert; gnuar gum, 0.1 per cent
**Too high fo be conveniently measured by the instrument

8 solid_components capab
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soy spread. had_ considerably improved consistency
characteristics viz., lower values for Cy, wscqsnY,
yield stress and extruder thrust at RT, and appreciably
greater values for all these parameters at AT. Sensory
ata (Table 4) revealed that the spread was nearly
optimally spreadable both at RT and AT, whereas
butter was too hard at RT and had too little firmness

| at AT, the difference between the two products bein%

statistically significant (P 0.001 at RT and P 0.0
at AT).

The observed physical stability together with
spreadability of the spread over the desired range of
temperature can obvmusly be ascribed to the non-fat

_ e of holding a substantial
uantity of water in the continuous agueous phase and
_ , effecct at RT and
softening effect at ordinary tem?eratures due to a
relatively high temperature coefficient of fat for
consistency. Kulkarni and Rama Murthyl8 have
demonstrdted the role of increased moisture in
enhancing the pliability of conventional butter which is
a W/O emulsion. Névertheless, an increase in the
solids-not-fat content (from 1to 3 per cent) hardened
the butter. The type of emulsion and the great
difference in non-fat solids as well as moisture
contents of the two systems might be responsible for
this observed rheological difference between them.

Extruder friction, an index of adhesiveness or

stickiness of the product, was much lower
apPrommateI one-eighth) for the spread than for
butter at RT (Table 4). However, the reverse was true
at AT presumably because of the lubrication effect of
the oiled-off surface fat in butter at this temperature.
Though of minor consequence in comparison with
firmness, adhesiveness is one of the several ph?/_smal
properties which determines the actual spreadability of
a_ visco-plastic products. Thus, the differential
stickiness of the soy spread and butter appeared to
make the former more favourable from the spread-
ability point of view than latter at the lower
temperature, y

It could thus be concluded that the compositional
variables studied in relation "t consistency
characteristics of the soy-based spread had a
significant  bearing on thé¢ temperature-dependent
changes in its consistency. While soyr solids imparted
spreadability to the product at RT, vegetable fat
rendered it flowable at the processing temperature,
both of them contributing stability at AT. Additives
such as emulsifying and stablllsz agents could also
play a decisive role in spread rheology.
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A butter-flavoured low-fat soy spread developed based on soy concentrate and vegetable fat was subjected to consumer
acceptance studies. A consumer survey involving 191 individual respondents indicated that the product was highly acceptable as
a bread spread. The average hedonic response of consumers representing different economic groups of the society was hetween
“Like very much” and “Like moderately”. A limited number of families regularly consuming table butter confirmed the

potential of the spread as a low-cost substitute for butter. They rated the product only “ Slightly less suitable™ than conventional
butter and most of them showed willingness to buy it at half the cost of butter.

Stagnated or declining consumption of traditional
table Dutter in many of the milk affluent countries has
given rise to_a variety of new spreadable or plastic
productsL.  These. products, having appreciably
different compositional characteristics, are Supposed
to be similar to butter in their sensory properties or
“eatm?” quallt%/. A distinct feature of spreads, besides
being Tow in their calorie content, is ereadablllty at
the “refrigeration temPerature. In other wo
spread can be taken out from the domestic refrigerator
and straight applied on a bread slice, “unlike
conventional butter which requires to be tempered
before being_able to spread. Another major adv_antagie
associated with such spreads is their low Cost primarily
due to reduced fat and high moisture contents. Hence,
low-fat spreads have a great potential even in
developing countries where consumption of butter is
limited on"account of its high cost.

_ Most low-fat spreads claim to resemble table butter
in thelr_eatm% quality, and often such claims are
substantiated Dy laboratory sensory tests. However,
consumer opinion is vital in determining actual accept-
ability of a product. The significance of reliable
consumer opinion in new product development cannot
be over-emphasized2. Nevertheless,  not  much
published data are available in respect of butter
s?reads. One of the rare reports is of Seas et al3. who
studied consumer preferences for colour, salt, flavour
and texture in a low-fat dairy7 spread. No such
information has been documented in relation to
non-dairy or soy-based low-fat spreads. The present
i)aper diScusses consumers’ response to such a low-fat,
OW-cost product based on so%/, concentrate, skim milk
powder and vegetable tat, which has been developed
at this Institutes.

er words, a
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Materials and Methods

Manufacture of spread:  The soy-based spread was
manufactured as described earlier5. It was coloured by
using 15 mg/kg/ §3-carotene (Sigma, USA) and 2 mllkg
butter annatto' (Sonarome Chemicals, Ban alore1l an
flavoured with 0.3 per cent (viw) Butardol, a liquid
flavour concentrate (Naarden India, Bombay). Added
with preservatives (sorbic acid and potassium sorbate
each at 0.05 per cent level) the processed spread was
packaged hot in 200 ml screw-capped wide-mouth
glass jars (‘Yera’, Alembic Glass Works, Bar_oda?,
cooled at room temperature for 6-8 h and finally
transferred to a refrigerator, _

Consumer survey: = The soy spread was served with
fresh sandwich bread (approximately 13 g of the
product sgread between_ two 8 cm square shcesf)} to
each of 191 consumers included in the study. These
individuals, randomly selected from among the staff of
the Institute, represeénted nearly a cross-section of the
society. Foflowing the single-sample ~presentation
approach, servings were made at tea time i.e. around
11,00 am, or 400 p.m. at the glace of work. The
questionnaire_used in this survey briefly indicated the
purpose of this excercise. It also sought information as
to whether the respondent was familiar with traditional
butter. The 9-point Hedonic scale included in it
ranged from “Dislike extremely” (score, 1) to “Like
extremely” (score, 9). Those individuals who disliked
butter were not included in the survey.

Household _ survey: Eleven randomly selected
butter-consuming  families . (sampled “from the
consumer surveygz were provided with the soy spread
(200 g) along with instructions on how to use it. The
ballot em5ployed to know the respondent’s opinion
carried a 5-point rating scale (“Much less suitable than
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Table 1. Consumer acceptance of the soy spread

No. of respondents familiar with butter

Score
Yes No Total
5 3(2 2(4 5(3
6 6(4 4(8 10(5
7 47(3 f 14(29 61(3
8 72(51) 20(41 02(48
9 14(10) 9(18 23(12
Total 142(100) 49(100) 191(100)

"Figures in parentheses indicate per cent of respondents

butter”, 1 to “Better than butter”, 5) and aimed at
finding out if the consumer would actually buy the
spread instead of butter and.if she/he had Preference
for a specific type of packaging - glass bottles versus
cheaper plastics tubs.

Results and Discussion

Consumer resgonse: A considerable number (26
per cent) of the respondents were not used to
consuming butter. These “unfamiliar*-with-butter
respondents belon?ed to the low-income group of the
goPuIace. As regular consumers, the “familiar”-with-
utter group (IZ per cent) had a fairly good idea of
what it tasted like. o _

Table 1 shows that a_majority of respondents in
both familiar and unfamiliar”grotps liked the spread
“very much”. The high acceptability rating for the
product was further reflected by the “Like extremely”
response of an appreciable number of the sampled
consumers. Only a very small percentage of the
respondents indicated an acceptance level of “Like
slightly’ or lower. The mean Hedonic score of 7.6
from “all_ the respondents is indicative of a high
acceptability of ‘the product. The nearl3i_ equal
acceptance “of the spread by both the familiar and
unfamiliar respondents, (ayera?e rating, 7.6 for each)
thus suggested the possibility of substitUting the spread
in placé of butter even for those who, because of the
cost factor, cannot afford to buy the latter.
~ The willingness of consumers to buy the soy spread,
indicates the potential of the product to be a low-cost
substitute for butter (Table 1). Obviously, respondents
exhibiting a greater liking for the Rroduct, as Indicated
by the Hedonic score, tended to show more willingness
to buy it. Since it was offered at its estimated cost,

which"was about half the cost of butter, the acceptance 1ot

of the spread could be interpreted essentially as a low-
cost alternative to butter. It'is, however, mterestlngI to

note that even in the group showing “Like extremely”

No. of respondents willing to buy

es 0 narrreren ota
Y N Indifferent Total
1 2(40 240 5(100
5 3030 2120 10100
5387 35) 58 61(100
85(92 1 (7 9(100
18(78 010 502 23(100
162(85 95 20(L0 191{100

response on appreciable number of respondents were
‘reluctant” to buy the spread, presumably, more due to
prerj]udlce against a ‘synthetic’ or soybean product
rather than™ its cost, ‘as could be Seen from the
comments made by such consumers. o

AcceBta_nceb amilies: A new product visualized
as a substitute for a conventional one can be assessed
for its real potential onl¥] by actually replacing the
latter with the former as the housewife uses it, s that
she will be in a position to judge for herself how good
the substitute is. As shown in Table 2, nearly 64 per
cent of eleven families found the soy spread “Slightly
less suitable than butter”, while 27 per cent of them
found it either “As good as butter” or “Better than
butter”, the average rating being 3.3.

It was observed that the spreadability rating for the
spread was distinctly higher than that for™ butter.
Nevertheless, some respondents commented that its
appearance was somewhat less attractive and flavour
-5'8-““}’ less desirable. Four out of eleven families
indicated their wﬂhm{;ness_ to buy the spread at Rs.4.50
per 200 g in glass bottles i.e. at’70 per cent of the cost
of butter. If the cost was reduced to Rs.3.50 usm%
cheaper packaging such as plastic tubs, mos

Table2. Families’ response to the soy spread as a

BUTTER REPLACER
Overall response Score No. of
families*
Better than butter 5 1 9%
As good as hutter 4 2(1
Sightly less suitable than butter 3 7(64
Moderately less suitable than butter 2 1 9;
Mucp less suitable than butter 1 0(1)
a

"Figures in parentheses indicate per cent of families
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respondents would prefer the spread to butter. The references
1 Chrysam MM , in Baily$ Industrial Oil and Fat Products, b

market potential of the product was thus amply
evidenced by this consumer reaction.

It is_thus concluded that according to consumers’
Hedonic rating for the soy spread, it was highly
acceptable.  Very  favourable  response  from
respondents not familiar with butter was, indicative of
the potential of the product in institutional feedmgi
programmes too. Willingness shown by mos
respondents to purchase the spread when made
available at about half the cost of butter was a clear
indication of the acceptability of the product as a
low-cost substitute for butter; which is so expensive
that very few people can afford to buy it.

2
3.
4,

Apf)lewhite. T'H (Ed) John Wiley & Sons, New York, 1983,/
Vol. 111, 41,

SchaeferE E . Sensory  discovery sensor%/ scale-up and
sensory cycles. Fd. Technol., 1981,°35(11), 65.

Seas SW, Spurgeon KR and Wosje W W, Consumers
like low-fat dairy spread. Am. Dairy Rev., 1970, 32(8), 28.
Patel A A and Gupta S K, Table Spread based on soybean.
Proceedings of the National Seminar on Soybean Processing
and Utilization, CIAE. Bhopal, Nov 1986. .

Patel AA and Gupta SK Rheological studies on a
%%el%engr%ched low-fat ~ spread. J. " Fd.Sci. Technol.

6. Amerine MA .Pangborn R M and Roessler EB.

Principles of SensorX Evaluation of Food, Academic Press,
New York, 1965, 421.



RESEARCH NOTES

COMPOSITION OF UNCOMMON FOQDS

BHAVNA GOF.L AND ANNAMMA KUMAR
Department of Foods & Nutrition, College of Home Science,
G.B. Pant University of Agriculture & Technology
Pantnagar - 263 143. India.

Received 6 February 1988; revised 4 Aligns| 1988

Estimation of proximate principles and some of the essential
nutrients in fifteen uncommon foods of Uttar Pradesh (India)
revealed that several of these foods contain high amounts of
important dietary factors. These include fat in Hemp seeds,
(Cannabis saliva) Musk melon (Cucumis melo) and in Jakhya
(Folanisia viscosa) protein and energy in Hemp seeds, Musk
melon seeds, Nasturtium (Thopaeolum maius) seeds and in
Jakhya; fibre in Hemp seeds; (3-carotene in Amlora (Rumex
hestatus) leaves, Indian sorrel (Oxalis corniculate) leaves,
Hisalu (Rubus ellipticus) fruit and in Kilmora (Berberis
asiatica) flower; ascorbic acid in Kaphal (Myrica esculenta)
fruit. Kilmora flower and Indian sorrel leaves; and certain
minerals in fruits of Kilmora, figs (Ficus roxburglii) and Black
nightshade (Salanum nigrum) in leaves of India sorrel, in
Hemp seeds and in Jakhya.

There are several foods which are consumed by

people in different regions on a very limited scale.
Composition of many of these foods is not known.
This study was conducted to estimate the composition
of fifteen” such foods of the Hill Campus, Raniehauri

J. Fd. Sci. Technoi., 1989, Voi. 26, No. 1, 44-45

and of Pantnagar, Uttar Pradesh. The foods were
classified as (1) leaves (2) fruits, (3) flowers (4) seeds
and (5) spices. The leaves studied were (1) Garlic
Allium sativum), (2) Yellow oxalis or Indian sorrel
Oxalis corniculate), &3) Grape (Vitis, vinifera) and (4
amlora (Rumex hastatus). The fruits included were (1
Black nightshade (Solatium nigrum) (ZI)_ Kilmora
Berberis asiatica) (3) Hisalu (Rubus elfipticus . (4)
aphal  (Myrica esculentag_ and (5) Fig. (Ficus
roxhur hq). The flower studied was Kilmora (Berberis
asiatica). The seeds included were fl) Nasturtium, d
(Thopaeolum maius), EZ_) Musk melon (Cucumis melg
and FS) Hemp (Cannabis sativa) Spices studied are (1
Bay ‘leaves (Laurus nobilis) and (2) Jakhya seeds
(Polanisia viscosa). o

Fresh s_amﬁles taken from Raniehauri  were
greserved in the solution containing 5 ml acetic acid
0 rnl ormaldehyde, 30 ml' ethyl alcohol and 50 ml
distillea water.

Hemp seeds, musk melon seeds, bay leaves and
Jakhya were studied for proximate composition, iron,
calcium and phosphorus only, whereas the others were
studied for these components as well as for ascorbic
acid_and p-carotene. Samples were analysed for
?rommate principles by standard AACC proceduresl,
ron content was estimated by the method of
Elvehjan2, calcium and ascorbic acid were estimated
kF))y standard AOAC procedures3 and phosphorus and

-carotene  were estimated by the method of
Rangannad.

Table 1 Proximate composition of uncommon foods

.t

Foods . Acid inso- _ _ (by diff.) 100)
Moisture  Totalash  lubeash  Crudefat Crude fibre Crude.protein = (%)
Name Part (%) (%) (%) (%) (%) %) +SD
Garlic leaves 84.1 112 0.19 0.79 0.94 317 010 98 5
Indian Sorrel leaves 841 152 0.29 105 1.09 167 012 105 58
Amlora leaves 81.9 11 014 031 0.98 339 005 123 68
Grape leaves 194 199 044 1.34 12 297 005 130 16
Black nightshade  fruits 744 143 0.04 2.19 118 299 006 178 103
Kilmora fruits 88.1 0.25 0.07 0.52 0.67 12 003 92 46
Hisalu fruits 94.2 019 0.07 0.69 0.16 052 001 42 5
Kaphal fruits 712 0.67 0.17 146 11 458 008 210 115
Flgis fruits 194 115 0.23 0.77 1.26 170 005 158 i
Kilmora flower 782 049 0.03 0.59 1.39 238 010 170 83
Nasturtium (dry) ~ Seeds 8.4 5.19 031 9.97 3.02 2415 - 487 389
Musk melon Seeds 91 4.39 0.71 4191 1.65 3092 050 120 549
Hemp Seeds 77 6.47 153 30.63 18.12 2465 025 124 4H
Bay Leaves 6.0 3.9 013 213 247 1045 0 730 362
Jakhya Seeds 6.0 243 053 14.82 146 1619 044 580 430
*As s hasis

44
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Table2. Mineral and vitamin contents of uncommon foods*

Foods

Iron Calcium Phosphorus Ascorbic acid Carotene
Name Part (mg/200g) £SD (mg/l00g) +SD (mg/l00g) +SD (mg/100g) +SD (mg/100g) +SD
Garlic |eaves 743 005 1005 183 643 137 1839 199 747 1155
Indian Sorrel |eaves 1281 000 1323 183 1429 000 11493 398 3947  23.09
Amlora leaves 833 010 1018 000 779 052 8505 199 5740 57585
Grape leaves 741 016 2531 000 1034 059 6266 231 1707 2309
Black nightshade ~ fruits 38 013 684 296 992 074 5057 199 53 4619
Kilmora fruits 3% 01 31.3 137 284 034 4624 18 453 2309
Hisalu fruits 14 002 214 067 259 017 5377 18 1867  23.09
Kaphal fruits 333 016 190 330 914 000 7001 199 07 2309
FI%S fruits 299 0.6 884 236  3H8 060 345 000 147 23.09
Kilmora flowers 489 019 91 000 370 000 B 328 1293 2309
Nasturtium Edry) seeds 4950  0.00 200 000 8383 289 - - - )
Nasturtium (fresh) seeds : : : - - . B33 23 23 2309
Musk melon seeds 195 050 133 115 5633 289 - - - ]
Hemp seeds 62.0 000 2133 115 9000 -
Bay leaves 14.0 : 340.0 - 290.0
Jakhya seeds 4466 029 7723 1155 7500

*As  basis

Three samples of each food were analysed for each
component. .. . ..

Proximate composition: The proximate composition
and the calculated energy values of the fifteen
uncommon foods are presented in Table 1. All leaves,
fruits_and flower showed low contents of proximate
principles. Seeds, in general, were rich in proteins, fat
and _enerqy. _

Mineral content: Iron, calcium and phosphorus
values of the uncommon foods are presented in Table
2. Leaves had fair to good values of the minerals.
Indian sorrel leaves were particularly rich in iron and
%_rape leaves in phosphorus. The seeds, in general, had

igh mineral content. The values for iron and
phosphorus in Hemp, Nasturtiun and Jakhya can be
considered very high. Jakhya also has a very hI%h
calcium content. Mineral value for fruits and the
Kilmora_ flower were comparatively low; however
considering that the quantity of fruits consumed is
large, their contribution of minerals may not be
insignificant. o

itamin content;  The ascorbic acid and (5-carotene
values of eleven uncommon foods are also presented
in Table 2. Both the values are very low for figs. All

the other fruits, leaves and flower have %ood ascorbic
acid values, (J-carotene content in, the leaves of
Amlora and Indian sorrel are very high like some of
the commonl¥ eaten dark green Ieaf¥ vegetables.
Results of this investigation show that several of the
uncommonly eaten [eaves and fruits mar be
recommended as rich dietary sources of minerals and
vitamins and the seeds can be recommended for
edible purposes. However, before such a recommen-
dation 'is _made it _maz/ be necessary to study the
biovailability of nutrients from these foods.
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Clostridial counts ranging between 0 and 5.9x102100 g were
recorded among twenty-eight commercial samples of
sweetened condensed milk (SCM). Among the 20 isolates of
Clostridia, the species distribution included C. perfringens
(20%), C. butyricum (75%) and unidentified (5%).
Introduction of C. perfringens at a level of IxI0*/g into SCM,
resulted in both saccharolytic and proteolytic changes, while
with that of C. butyricum only saccharolytic changes were
observed during the storage of samples at 3TC upto a period
of 30 days. The extent of degradation of lactose by C.
butyricum was as high as 65% at the end of the incubation
period. There was an increase in titratabie acidity from 0.15%
at 0 day to 0.21% at the end of 30 days. Total volatile acids
production was higher in case of C. perfringens as compared
to C. hutyricum.

Presence of Clostridia in canned milk products is a
matter of concern to the food P}rocessors and public
health authorities!3. Once the anaerobic spore
formers enter the milk, it is difficult to destroy them
due to formation of heat resistant spores.4 Besides,
milk is perhaps the most protective medium.5 Hence
these clostriglial spores continue to be present even
after pasteurization of milk and are carried over finally
to the manufactured mllk,‘oroducts.ﬁ Although the
incidence of Clostridia in milk and milk products has
been reported by several workers237'13, information
on saccharolytic and proteo,lxtl_c changes24 by Clostridia
In sweetened condensed milk is scanty. Therefore, the
present investigation has been undertaken to study the
occurrence of clostridia in sweetened condensed ‘milk
SCM) and the deteriorative changes they may bring
about'in this product. .

Samples: Samples _comgrlsed a total of twenty-eight
gargsh of a commercial brand of SCM of differént

atches.

_Enumeration of clostridia:  MPN methodZ usin
differential reinforced clostridial medium (IDRC_I\/I
was followed for the estimation of total clostridial
counts in SCM. The inoculated DRCM tubes were
incubated, at 37°C up to 7 days, Confirmation of the
presumptive tubes was done by heating at 80°C for 10
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min and then inoculating into fresh DRCM broth
tubes which after culturing_indicated positive results,

Isolation of clostridia: “The positive MPN tubes of
DRCM cultures were subsequently used for isolation
of clostridial colonies on DRCM a?ar b¥ ol tube
techniquel6. The isolated colonies of clostridia were
subcultured, purified and were examined for various
characteristics. Maintenance of clostridial isolates was
done hy weekly transfer in DRCM containing
neomycin sulphate (100p,g/m2_. _ .
. Characterisation of clostridial isolates: _Clostridial
isolates obtained from samples of SCM were
characterized on the basis of microscopic examination
fermentation of carbohydrates, end-products of
fermentation by _gas-liquid chromatographyl7. and
other characteristics such as gelatin |(1uefact|on1&
indole production9 and nitrate reduction20. The
microscopic examination especially the motility and
spore. examination was b}/ conventional laboratory
techniques. ~ Location of spores was. checked
microscopically after stalnm(];. The mO'[I|I'[}/ of the
culture was examined by capillary method2L. In case of
fermentation of carbohydrates, namely glucose,
lactose, maltose, sucrose, cellobiose,” fructose,
galactose, mannose, raffingse and xylose and a sugar
alcohol mannitol, the individual carbohydrate/su%ar
alcohol was added to give a final concentration of 1
€er cent to the basal medium containing tryptone,

0.0g; bromothymol blue (2 per cent) 15 ml; sodium
chloride, 5.0 g on 1000 ml of distilled water.

Estimation of deteriorative changes by clostridia in
SCM; Cells of Clostridium perfringens and C.
butyricum were inoculated into sterile”SCM cans of
240 ¢ each to give a final concentration of Ix 10 3g and
after seaming, the cans stored at 37°C and anal_y(sed for
lactose2?, and deteriorative changes such as tifratabie
ac!dl%zs, proteolytic activity4 and total volatile fatty
acidsd on 0, 15 and 30 days of storage.

Out ot a total of 28 samples of SCM, the range of
clostridial counts was 0 to 5.9x102100 g. However,
for convenience, the clostridial counts of'the samples
have been arbitrarily cate%orlsed info four ranges viz.
<1, 1-10, 11-100 and > 100/100 g (Table 1). In SCM
samples, the corresponding per Cent distribution was
71,700, 536 and 39.3, Although this level of
clostridia ma¥ not be sufficient for spoilage of SCM
directly due To high sugar content (4L per cent), its
further use for conversion into other dairy products or
confectioneries may pose spoilage problems.

The results of clostridial counts revealed that there
was no uniform pattern regarding their occurrence in
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Table 1. Most probable number (mpn) of clostridia sweetened
CONDENSED MILK AND THE PER CENT DISTRIBUTION OF
SPECIES OF CLOSTRIDIUM

Range of

clostidia/100g SarrEpNIgs)we Species of Clostridium
<1 2(1.1) C. butYr_icum (752]
1-10 0.0.0, C. periringens 82 )
11-100 15(53.6 Unidentified (5
>100 11(39.3

Figures in parenthesis indicate per cent distribution.

SCM but based on their characteristics, the
distribution of the type of ‘clostridial species was
5|?n|f|,cant (Table 1). Of the various species of
Clostridia  reported ~earlier in milk and milk
Product52b“28, C. R_erfrmgens and C. butyricum were
he two species which were é)redomlnant In this study
with percentages of 20 and 75, respectively. In an
_earsll(e:K/I study29, mainly C. butyricum was encountered
in SCM,

The fermentation pattern and other characteristics
of clostridia checked' in the present study were very
much similar to those reported by Holdeman et al.30.

Since there were Vvariations in the number of
clostridia in SCM, a higher number (Ix IOSI?) as Used
in the present study may cause spoilage problems. The
deteriorative_changes “brought about by clostridial
species in SCM are presented in Table Z. It may be
seen that there was a progressive increase in lactose
degradation, starting from 100 per cent at the
inoculum stage to as low as 85 and 35 per cent in the
case of C. perfringens and.C. butyricum at the end of
30 days of storage, respectively, The present study has
shown higher saccharolytic activity in the case of C.
butyricumt  compared " to  C. " perfringens.  The
degradation of lactose was accompanied with increase
in" titratable acidity. According to the ISl

Table 2. Deteriorative changes brought about by clostridial
SPECIES IN SWEETENED CONDENSED MILK DURING STORAGE

STORAGE
Cl. perfringens Cl. butyricum
during indicated  during indicated
storage days storage days

Type of change
» ’ 0 55 3 0 B P

Lactose degraded g%) 0 %2 & 100 59 3%

Titratable acidity (%) 020 022 023 015 018 021
Proteol¥t|c activity
yrosine) 22.50 2550 16.00 14.20 1350 13.10

(rm([; of tyrosine).
ofal volatile acids4

(mlof 0.1 N NaOH) 10.00 44.00 62.00 10.00 37.50 48.00

recommendationZ3 increase_ in acidity is permitted to
0. 03.per cent and hence with this standard the product
may be considered unsatisfactory after 15-30 days of
storage. at_ 37°C if the initial level of clostridial
contamination was 103g. Apart from the saccharolytic
changes by hoth the organisms C. perfringens and' C
butyricum, proteolytic changes were observed by C.
perfringens onl}/. uch resufts are not unexpected in
view of the fact that C. butyricum is a strong
saccharolytic organism and does not have any
proteolytic activifyl4. However, increase in proteolytic
activity of C. perfringens was progressive only upto 15
days ‘and thereafter no protéolytic activity was
observed. _

The present data have revealed that metabolic
actth of clostridia in a dairy product like SCM may
take place even with high sugar content. This has been
well reflected b){ increase in total volatile fatty acids
production (Table 2) leading to sensory _changes in the
Product., It appears that the saccharolytic and proteo-
ytic activities of C. perfringens were accompanied b
higher total volatile fatty acids production compared
tot'C"t butyricum which “exhibited only saccharolytic
activity.
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Crystallized glazed citrus peels were prepared from five citrus
varieties. Among the crystallized and glazed products those
from Seville orange were found to be the best.

. Candied fruits and peels are products which are
|mpreﬂnated with enou%h sugar to preserve them. In
crystallized and gilazed ruits"and peels the process is
carried out a little further and the fruits or peels are
either given a coatln(t; of sugar crystals or glazed with
sugar. These products require pretreatments such as
brining and cooking in boiling water before syfup
treatmentL, , _

Preparation of candied crystallized and glazed peels
from citrus, peels would serve as an important outlet
for utilization of by-products in a citrus processing
plant2. Additional benefit of making these products
from citrus peels is that the essential oil present in
them would impart a natural pleasing flavour which is
not apparent in such products from other fruits3,

Materials: Mature and well developed citrus fruits
with orange or yellow colour were collected from the
local market. Green fruits or fruits having patches
were discarded. The following citrus fruits were used:
1) Sour orange (Seville orange, Citrus aurantium L)
2) Citron EIII‘US onedica _(3) Pummelo_(Citrus

randis) %1) oorg orange. (Citrus. reticulata Blanco),
?5) Rough” Lemon (IC|trus jambhiri_Lush). Cane su
rom local market Glucose syrup (82° Brix and 42 Dt
(from M/s Anil Starch Ahmedabad) and commercia
fable_salt were used. Tartrazine and sunset yellow
F.CF. (ABRAC2 were used to impart yellow or
orange colour to the citrus peels as desired. o

The preparation of candied peels from citrus fruits is
shown n the flow-sheet ?lven. _

Preparation of crystallized and glazed citrus peels:
The candied peels” were immerSed in the Super
saturated sugar syrup of 75° brix and left in it for 16
hr. By this time, crystals of desired size were obtained.
In ariother batch, the candied peels were immersed in
80° brix for 2 min for glazmg and the glazed citrus
peels were drained, dried and packed in CDPE bags4.

‘Dairy technology college, Raipur.
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CITRUS FRUITS
(Washed & cleaned)

1
CUTTING & SEPARATION
OF PEELS
1
PRICKING & BRINE CURING

I
PRECOOKING CURED PEELS
IN WATER

SYRUP TREATMENT
(Stepwise increase in
syrup strength
starting with 30° brix)

1

FINISH TREATMENT WITH
72° BRIX SYRUP
(for one week to get
candied peels)

1
DRAINING & DRYING OF CANDIED PEELS

CRYSTALLISED PEELS
with 75% super satd.

syrup

GLAZED PEELS
(with 80° brix syrup)

DRAINING, DRYING & PACKING IN
LDPE BAGS

Fig. 1 Flowsheet showing various steps involved in the
preparation of candied peels from citrus fruits.

Effect of various treatments; A flow sheet showm%
various treatments is shown in Fig. L The effect o

brine curmP was that the cured peels were slightly
more transfucent and fairly tender and pliable. Ong
hou_r_cookln? of the brine cured citrus peel was
sufficient to fenderize the peel and leach out the salt.
Glucose syrup was used beyond 60° brix because this
overcame”the undesirable “crystallization of sucrose
and also imparted translucency/transparency to the
syruped peel. When the drained crystallized peel was
spread on tra¥_s and dried at room temperature for
24-30 hr, beautiful sugar crystals were observed on the
peel surface.



50 JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 26, JANUARY/FEBRUARY 1989

Table 1. Yield of glaced and crystallized peels from candied peel

wt of %eels Glaced peel

use obtained

(0) (0)
Coorg orange 300 300
Pummelo 440 49
Rough lemon 330 33
Citron _ 475 4485
Seville orange Ewnh albedo) 1000 1085
Seville orange (no albedo) 380 390

"Calculated values are means of three replicates.

Perkgof  Candied peel Crystallized peel  Per kg of
candied citrus used obtained  candied peel
peel™ (kg) © (0) (ko)
LOO 315 320 1.02
113 500 590 1.18
101 330 340 1.03
1.02 500 515 1.03
1.09 1000 1165 117
103 650 720 1.10

Crystallized peel: The vyield of crystallized peel kg) Seville orange peels %ave the best products in both

varied from 1.02 to 1.13 kg of candied peel (Table 1I).
The yield of crystallized peel from candied pummelo
eel and Seville orange peel ﬁwnh albedo) were higher
118 and 117 kgt) respectively per kg of candied peel
as compared to others. o
Glazed peels: Proper glaze was obtained in to 2
min of immersion time of the candied peel in the 80°
brix syrup, and longer duration of immersion imparted
a thick white crust of sugar on the surface of the peel
which was not attractive. The yield of glazed peel
varied from 1.00 to 1.13 kg from 1 kg of candied peel.
It was the highest in the case of glazed pummelo ?eel
(1.13 kg) and lowest in glazed Coorg orange peel (1.00

crystallized and glazed ci

rus peels.
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Pineapple fruits harvested during different months of the year
showed variation in the time taken to attain maturity, per cent
juice content, total soluble solids and acidity of the juice. Fruits
harvested during July to November matured early and were
very juicy and sweet, while those harvested during December to
February were sour and those harvested during January to May
were late maturing and less juicy.

Pineapple fruits harvested in different months of the
year are not of uniform quality. Some of the |mRorta_nt
Characters are dependent on climate2. Though fruits
of winter months had very appealing colour, they had
higher acid content. Fruits in the drier months were
less juicy. Fruits of March to June took very long time
to mature. The present investigation was undertaken
to examine chan(t;es_ in qualityof the kew pineapple
fruits harvested at different times of the year,
year. . . :

Half ripe. fruits of Kew variety of pineapple were
harvested in different months™ from the  general
plantation of the pineapple research project of Assam
Agricultural University, Jorhat, during’ 1982-83 and
1983-84. The local Climate is characterised by a

J. Fd. Sci. Technol.,, 1989, Vol. 26, No. 1, 51-52

season from ARHI to August. The average annual
rainfall during the experimental period was 2100 mm,
The minimum and maximum temperatures were 11°
and 22°C during December-January and 24° and 32°C
from May to September, respectively. _

Flowering plants were labelled &t different times.
From January to Jung in fact, harvesting due to
natural flowering was nil. So the plants which attained
about 40 to 45 leaf number with D leaf (Youn,
Physiologically mature) size of about 75 x 5.5 ¢m
were induced to flower during August to January with
ethrel applied at 25 gm mixed with 0.04 per cent
calcium carbonate an Per cent urea iSO ml solution
was sprayed on the heart of each plant). Days taken
from emergence of inflorescence to harvest were taken
as the time for fruit maturity. FI‘UItIn? i the period
from blossoming of first flower to last flower in the
inflorescence. _

Ten fruits in three lots {total 30) in each month were
tested for juice content and acidity according to
methods given in Manual of Analysis of Fruits and
Vegetable products6 and total soluble solids (TSS)
were read in.a hand refractometer. o
_ Days required for fruit maturity were significantly
influénced by different time of the year. Fruits
harvested durm&; August, September and October
required about 150 days for maturity, whereas those
harvested durmg July“to November required a few
days more (Table 13/. From December onwards to
June the trend was for more days to maturity and it
took 197 dags in May with a downward trend from

marked dry season from November to March and'wet June onwards. In mast of the countries, pineapple
Table 1. Changesin quality of pineapple fruit harvested at different months
Maturity in days Juice (%) TSS(%) Acidity (%)
Month of harvest
lyr 1% lyr Ilyr lyr Il yr lyr II'yr
Januar 165 168 67 67 157 156 1.01 1.00
Februa¥y 166 168 68 69 16.2 155 0.90 0.89
March 17 iy 68 68 151 156 0.66 0.68
April 180 188 66 66 154 160 0.67 0.69
May 19 197 68 67 154 148 0.57 0.59
June 178 m 10 69 15.7 156 0.50 0.55
July 156 159 13 12 152 149 0.5 0.51
August 150 15 3 4 148 155 0.53 0.49
September 148 151 13 14 152 150 (.91 052
October 148 151 14 14 153 155 0.97 0.60
November 156 157 13 13 156 145 0.64 0.67
December 163 164 14 14 14.6 147 0.88 0.88
S.E. diff, 38 407 2.44 2.00 N.S. N.S. 0.052 0.042
CD at 0.05% 187 8.43 5.05 414 0.108 0.088

N.S.: Not significant;
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fruits are generally harvested in summer months and
these take around’ 150 days, for maturity3. The longer
duration required for matdrity from December to June
was due to the effect of cola weather with shorter
winter _dayrs during fruiting and developlnzf[; %erlo_d_of
the fruit. This was also observed by Hoped. The juice
content of the fruit harvested during January to"May
was mgmﬁcantlx less than those harvested in most of
the other months of the year (Table 1). Cold weather
with dry ?P_ell IS not favourable for pineapple fruit
%rovvth and it affected juice accumulation. Some fruits

arvkested in February - March were found to have
cracks,

Fruits_harvested in summer months were havmgz
normal titrable acid range from 0.5 to 0.6 per cent, bu
when matured in December, January and February,
the acid contents in juices were significantly higher
than those matured” at other times. Thé cooler

temperature and low solar radiation are reported to
produce fruits with higher acid contents. _

There were no_ significant differences in TSS
contents between juices of the fruits harvested in
different months.
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BOOK REVIEW S

Environmental Health Criteria, 63; Organophosphorus
Insecticides: A IqSeneraI Introduction, WHO,
Geneva, 1986; pp 18L.

This publication is the outcome, of the meeting of
the WHO task group on Environmental Health
criteria for or?anophosphorus insecticides held at
Geneva during 1985 followed by the draft prepared b){
Dr. M.K. Johnson of the Unifed Kingdom, Medica
Research Council with the efforts of many others.
WHO/FAQ have reviewed at least 100" organo-
phosphorus _ insecticides ~ while  preparing ~ this
document. The book under review prepared at the
instance of IPCS (International Programme_ on
ChemlcaI_Safetyg and published under the joint
sponsorship of “the United Nations Environmental

rogramme, the International Labour Organization,
and” the World Health Organization ~gives an
authoritative, consistent and up-to-date account of
organophosphorus, insecticides &)PI) and serves the
basic purpose of giving valuable information.

The necessary prerequisites of OPI in general are
covered in 7 sections: Summary and recommendations;
Properties and Analytical methods; sources of Human
and Environmental "Exposure; Environmental Trans-
port and Distribution;_ Exposure levels, Metabolism
and mode of Action; Effects on Animals and Effects
on man. It is made comprehensive by supplementmﬁ
with 14 tables, 8 figures and 297 references. Eac
section is self-contained. Notable among the sections
are:-,

a) Sources of human and environmental exposure
reviewing the mode of transport and distribution
In the  environment, bioaccumulation and
degradation and occupational exposures;
Metabolism and mode of action dealing with
dermal uptake of OPI, absorption from gastro-
intestinal * tract and. through inhalation, tissue
binding and elimination and” mode of action;
Effects on animals covering the acute and chronic
toxicity and determination. of . neurotoxicity,
structure and activity relationship, mutagenic,
carcinogenic and teratogenic mechanisms™ and
effects on immune srstem;
The last section deals with the effects on humans,
the clinical picture of OPI intoxication, diagnosis,
methods, for assessmgf absorption and étfects,
biochemical methods Tor measuring the effects,
electrophysiological ~ procedures”  adopted,
monitoring - whole blood acetylcholinesterase
effects on'the nervous and neuromuscular systems
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due to acute or Iongl-term exposures of OPIs.

While annex I in¢ludes 77 OPI compounds arranged
alphabetically detailing the name, chemical structure,
molecular formula “and molecular weight, the
involvement of task force in preparing the document
with a wide range of agencies and sources like JMPR
reviews, 1ARC, FAOAVHO data sheets, IRPTC
profile and legal files covering 57 compounds included
In annex 11 iS commendable. Data on LD and no-
observed-adverse-effect levels in animals for 32
compounds with references indicated in annex Il
are useful inclusions. The biotransformations of OPI
in gien,eral, through oxidative desulfuration, N-de-
alkylation, ~ O-dealkylation, thioether ~oxidation,
triester hydrolysis, hydrolysis of functional %roups are
well depicted in seven figures besides the inhibition of
esterases by OPI presented in Fig. 8. Details of the
chemical structure with common names, consumption
patterns in Africa, North, Central & South America,
Asia and Europe, tQXICIéy of 45 OPIs to aquatic
organisms, OPIs causing delayed neuropathy in hens
and in humans depicted in fourteen tables are valuable
additions. _ _

This book covers all _magor aspects and is well
presented. Valuable insights have been provided
relating to the aspects of measuring the delayed
neuropathic effects and measurement of neuropathic
target esterases (NTE) in human lymphocytes as a
predictive monitor. _ _

It is a valuable addition to any library catering to
the information needs of research workers and also to
the personal collection of individuals for reference.
This document is an illustration of the earnest effort
made to_update the facts and issues involved in OPI at
International level by the task force group.

M. K. KRISHNAKUMARI
CF.TR.I, MYSORE

Res}gons_e Surfaces: Design and Analyses: by Andre |

huri and_John A. Cornell, Marcel Dekker Inc,
270, Madison Avenue, New York, NY 10016,
Basel, Statistics Text-books and Monographs Series
Vol.81; 1987: pp:427, Prices: $45 (US & Canada;
$54 (All other countries)

A well produced book, with current references,
which can Serve as a text-book as well as a reference
book for professional users as well as researchers in
various fields presents, in total, up-to-date techniques
In Response Surface Methods.



oL JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 26, JANUARY/FEBRUARY 1989

The first chapter introduces the Response Surface

Method lucidly, and effectively covers the various
terminologies, * their definitions, and the need for
systematic' designing of experiments so that the
ORtlmum can be reached fast. It is a well illustrated
chapter which should be convincing to any research
worker, reggardmg the need to adopt the Response
Surface Methods. , _ _
. The second chapter provides the basic requirements
in _matrix algebra and statistical methods without
which one can not proceed. further. The useful designs
and the appropriate analysis of variance and testing of
hy]gothes;s are covered with several examples.

e third chapter deals with first order models and
de3|%_ns. Several designs viz, the 2k factorial,
fractional factorial, simplex and Plackett-Burman
designs have been dealt with. The Plackett-Burman
designs should have been given in more detail as these
are very useful in screenln% experiments with Iar%e
number of factors. Also, the analysis part of the
Plackett-Burman designs with oné replicate per
combination and morethan one replicate would have
been more useful in industry and research. _

The fourth chapter deals with second order designs,
orthogonal and rotatable. The factorial, Box-
Behnken, Central composite, equiradial, cylindrically
rotatable, asymmetric rotatable and ottier second
order designs”have been dealt with. The more widely
used central composite designs with the constants for
flttmg orthogonal polynomials and standard errors
would have provided the user complete information,
Box-Behnkan designs are more popular in several
fields. As such, the inclusion of an example would
have been very useful,

The _next “chapter presents  the methods ~of
determination of optimum conditions:- An excellent
treatment with good figures of contours of various
types, canonical” equations, their interpretation and
ridge analysis which are of immense value to the user,
Also, a short account of Nelder-Mead simplex method
which is a derivative free optimisation method has
been dealt with. o
. The methods of estimating response surfaces that
rival least squares based on integrated mean squared
error criterion has been adequately dealt with in
cha;r)]ter 6, which does not usually find"a place in books
of this type. , , ,

Analysis of Multiresponse experiments is a vicry
useful chapter which helps the ‘user to identify the
minimax response_region with respect to several
responses jointly. This’is a very valuable addition for
i)_ractlcal use. In chapter 8, non-linear and partlaII?]/
inear response surface models are considered whic
are very necessary for growth, biological potency of

drugslenzymes, rate of reaction and concentration,
econometric models of supPIy and demand and so on.

Mixture designs find a place in chapter 9 which are
very interesting and useful with adequate examples.
Many materials that one comes across In every day life
are mixtures of several ingredients and hence the
methods of handling and optimisation of these is a
worthwhile inclusion. _ o

Last but not least, an interesting discussion on
directions for further research in response surface
methods has been included which is food for thought
for every experimenter in the field. Overall, the get'up
of the book is very good with well reproduced fIPUI‘ES.
The references anc blbllograPhy provide a ot of
material for identifying the right type of techniques for
specific uses.

D. RAJALAKSHMI
C.FT.R.I, MYSORE

Accelerated Processing of Meat:  Ed. by A. Romita
. Valin_and A'A. Taylor, Elsevier Applied
Science Publishers Ltd., “Crown House, Linton
Road, Barkln% Essex, England; 1987, pp:291;
Price:,not mentioned.. _ _

. Meat is an expensive item of food. It is also unique

in that although it is edible immediately after slaughter

of the animal, yet on practical considerations it is aged
in orcler to impart desirable sensory characteristics. to
it. Since meat is also susceptible to deteriorative
changes during storage, it is one of the food items
which continues to "be investigated intensely by
scientists and technologists. One of the areas of study
is the accelerated processing of meat. The latter term
includes the entire ﬁamut of operations from slaughter
of animals right through to the final product as it

reaches the consumer. =~ .

The book is a_compilation of the various papers
%resent_ed at the first Workshop of the new Standmg
ommittee for Agricultural Research, Agro Foo
Programme for EUropean Meat Scientists, held in
Rome on 29-31 October 1985. Twenty one sgemallsts
drawn from 8 European countries” and the USA
participated in the "Workshop. There were five

sessions including the concluding session. _
Seven _{Japers were presentéd during Session |

dealing with the Basis of Accelerated Processm?. They

Were: Ogtlmal chilling and ES parameters for hot

bonln%; actors influencing protease achtK; Chllllng

of hot' bones muscles; Rapid cooling of hot bone

meat; In line chilling of beef carcasses; Influence of
accelerated processing on production of clean beef
carcasses and Microbiological aspects of accelerated
processing.
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In Session 11, dealing with Accelerated Processing of
Pork, four papers were presented. They were: Hot
boning of pig carcasses - influence of chilling on
quall[ly; Skimming vs scaldln% ‘Warm’ boning of pigs
and Developments in the USA. . .

Session 111 was on Accelerated Processing of Beefin
which five papers were presented viz." Effect of
advanced_boning on beef tenderness; Hot boning and
beef quality; Accelerated Processing and meat quality
aspects; Meat characteristics of low voltage ES cows
and Meat characteristics of cows related to ES.

Session 1V was on Assessment and/or Prediction of
meat quality characteristics. The five papers in this
session dealt with. evaluation of some quality
characteristics, ~ rapid  counting  methods ~ and
microbiological implications of accelerated processing.

The concluding Session summarised the papers and
trﬁcofr_niglended proposals for coordinated activities in

e field.

Although the emphasis is on heef and pork, the
compilation should serve as a useful guide reflecting
the recent trends in accelerated processing of meat.

Some grammatical and typographical errors have
crept in, presumably originating from the Authors’
Manuscripts.

L. A. RAMANATHAN
D.F.R.L. MYSORE

Roger W

Modern  Carbohydrate Chemistry: by .
York™ 10016;

Binkley; Mercel Dekker Inc.,,” New

1988; pp: 343; Price: not mentioned.

This book is an attempt to summarize
comprehensively the current  understanding  of
carbohydrate chemistry, both from synthetic and
mechanistic ?omt_s of view. However, thé inclusion of
‘Modem’ in the title is a bit ﬁa_radoxmal as none of the
modern methodologies - techniques - developments in
carboh%\drate research are dealt with in the present
book. Also, the author assumes the readers to have
some famlllarltY_ with classical organic chemistry,
aIthou?h_ the initial five chapters are meant to bridge
partly this vital gap. _

Carbohydrates, in general, contain three types of
h%drméyl groups, viz., anomeric (CI), primary
(C2/C3IC4)" and second_ar_}/_ (C6); each of them

0ssessing” specific reactivities. Accordingly, a very

road spectrum of reactions can be performed on
them and a host of new compounds/derivatives be
prepared, The book under review contains wealth of
Information on specific reaction types, comprehensive
discussion of reaction mechanisms, description of
reagents and approaches used to solve Synthetic

problems and the pros. and cons of new and
established synthetic reactions. o

Of the 14"chapters in this book, the first six have
been. devoted to a brief discription of the basic
terminology and_ fundamental concepts of carho-
hry]/drates. Narration of conformation analysis, in
chapter 6, particularly describing the ‘anomeric effect’
in terms of energy “differences, dipole-dipole inter-
actions, molecular geometry properties, hydrogen
bonding and solvent effects is easily understandable,
simple and effective too. _

Chapters 7 and 8 discuss the modern and classical
concepts relating to gropertles .of protected and
unprotected sugiars. ugars being . polyfunctional
molecules, need o be selectively substituted/protected
before _enwsagln% a suitable strategy for a particular
synthesis. The fate of reducing sugars in solution, the
various  reactions involving~ ariomeric and non-
anomeric carbon atoms, the formose reaction and
protection of sugars by acetal, ketal, ester, ether and
other Jinkages are all described with Specific examples.
Reaction mechanisms are given for each of these
reactions. , _

Chapters 9 through 13 orient respectively on nucleo-
philic “substitution, red-ox reactions, addition and
elimination  reactions.  In _multistep  synthetic
procedures, all these reactions are _commonly
encountered. Numerous examples are given under
each section. Oxidation-reduction reactions are the
most important and extensively studied, both in
synthetic and naturally occurring carboh?édrate_s. In the
|atter, they perform a key structure role. For this reason
alone the periodate oxidation details could have been
further amplified for the benefit of readers, ,

The final chapter covers the state-of-the-art in
oligosaccharide synthesis. A host of reactions and
reagents have been used and hll%h stereoselectivity has
been achieved in many cases. Nevertheless, it should
be emphasized that each oligosaccharide synthesis
remains an independent problém, and that there are
no tﬁjef,med set of conditions for oligosaccharide
synthesis,
yOveraII, the aims of the book have been reasonbly
well met. The book is of interest to Toth the studerit
and the v_vorkm? scientist, and should be appealing to
any one interested in the chemistry of carbohydrates.
The general aploeara,nce, |layout, “and de&gn of the
book are good. Inclusion of pertinent referefices at the
end of the chapters adds additional value to the book,
although some of the references cited are not easily
available. The book is also forowded with an excellenit
index and content section (for each of the chapters).

Of course, the book is not without any tgpographlcal
errors. For example, on page 10, line 9 ketoses is
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wrltten as ketones; pag e 37 Table 1, line 13, methyl- reference text for all those engaged in carbohydrate
sulfonyl % E)IS wrongly named as trifluoromethyl: ~ research,
pa e 63, Fig 16, a-anomer is mentioned as (3-anomer,

R. N. THARANATHAN

Not withstanding these, the book will be a useful C.FTR.L, MYSORE



ADDITIONAL INSTRUCTIONS FOR REPORTING RESULTS OF SENSORY ANALYSIS

1. Objectives: The objective of the study should be stated dearly.

2. Se,nsor{ test methods: The methods are classified under two major categories; Analytical and
Affective. Laboratory analysis with trained or semi-trained panels must use anah{tlcal methods, Affective
methods can be used in consumer studies. Adequate details and references should be provided regarding
methods used for pattern of collection, analyses and interpretation of data.

Analytical E_Trame,d Panel): The,MaJ[or types of tests which can be made use of are: ,
Discriminative. Difference or similarity testing and sensitivity assessments using differences tests, ranking,
thresholds, dilutions etc., _ _ , _ _ o
Descriptive/Quantitative: - Flavour profiles, Texture profiles, Interval Scaling, Ratio Scaling, Descriptive
Quality Scoring etc. _ o ,

Aff?(c_tlve (%Jntramed‘.consumer Panels):  Difference/Preference, Hedonic rating, FACT ratings-Preference
rankings etc.,

3. Experimental designs; The designs used are to be clearly stated, e.g. Randomized block, Latin
squares, Factorials, Fractional factorials, incomplete blocks and o on.

4. Panel: _For analytical tests, the source of panel, whether inhouse or outside organisation to be
indicated. The number of panelists should be stated, which should be normally not less than 15. Also
whether the same panelists or different panelists have participated in testing the samples has to be
indicated. Information on the composition Fage, sex, etc) of the panel to be provided. The panel should be
tralng_d_tto function as a human analytical” instrument, with periodic re-orientation and at required
sensitivity. _ _ _

For ‘affective test, the panel (sample of populatlon)[should be representative of tant;et p%pulatlon
selected on the basis of defined sampling Procedures. he number should not be less than 200. The
composition (age, sex, income group, etc) of the panel should be indicated.

D. Ph}(smal requirements:  For the analytical tests, the laboratory set up should be reported e.g.
conducted in a booth with soft neutral shade walls or separators, without distraction from external sound
or odour, with comfortable room temperature (22° - 25°C) and relative humidity conditions (35-40%) and
suitably illuminated. _ , - ,

The equipment and methods of sar_nPIe preparation, testh temperature conditions, sample size and
number of samples evaluated per panelist and per session should be reported.

The time of evaluatlng and sequence of testing and data entry carriers, if any, and nature of palate-
clearing agents used should be indicated.

6. Statistical analysis: The data handling procedure should be appropriate to the design, and should be
clearly indicated including any transformations_or derivations that are carried out, e.g. assignment of
numbers to intervals, categories and the like. The_type of analysis carried out, categories, the level of
significance and the decisions made are to be provided with appropriate tables and gi_raphs: Appropriate
and adequate data should he provided to justify conclusions and enable repeatability. For e.g. while
reporting results of tests of significance, the relevant tests like F, x2, t, r, Rank sum, Mann-whitney, Rank
correlations and so on. The probability levels, degrees of freedom. the observed value of the test cFiterion;
the direction of the effect and the decision basedon these are to be indicated.
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India Foreign
Title Price Postage Price Air Mail
Rs. Rs. us$ us$
Lst Indian Convention of Food Scientists and Technologists, 1978 25 9 12 6
(Proceedings)
Symposium on the Status and Prospects of the Confectionery 30 13 12 8
Industry in India, 1979 (Proceedings)
Symposium on By-products from Food Industries: Utilization and 30 9 12 6
Disposal, 1980 (Proceedings)
2nd Indian Convention of Food Scientists and Technologists, 1981 40 13 15 7
(Proceedings)
3rd Indian Convention of Food Scientists and Technologists, 1983 25 9 15 5
(Proceedings)
4th Indian Convention of Food Scientists and Technologists, 1984 3 9 25 6
(Proceedings)
Symposium on Recent Developments in Food Packaging, 1986 65 13 35 8
(Proceedings)
Prof. V. Subrahmanyan Commemorative Issue, 1980 30 13 12 8
Production and Processing of Meat and Poultry Products, 1986 100 9 45*
(Proceedings)
2nd International Food Convention & Exhibition (IFCON'88) - 100 13 45%
Food Technology Overview
2nd International Food Convention & Exhibition, (IFCON’ 88) - 100 13 45*
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INSTRUCTIONS TO AUTHORS

Manuscripts of papers (in triplicate) should be 3yp_ewri_tten in double space on one side
of bond paper. They should be complete and in final form. The paper should not
have heen published “or communicated for publication anywhere else.” Research Notes
should clearly indicate the scope of the investigation and the salient features of the
results.  Only invited review papers will be published.

The typescript should be arranged in the following order: Title (to be ’{Yped in capital
and Small letters for Research Papers and all ca‘)ltals for Research Notes), Authors’
names Eall capitals) and Affiliation Fcapltals 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 space. It should not be more than 200 words and “in such a form that abstract-
ing” periodicals 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 analyses should be indicated.
Footnofes especially for text should be avoided as far as possible.

Tables: Tables as well as graphs, hoth representin? the same set of data, should he
avoided. Tables should be typed on separate sheets. Nil results should be indicated
and distinguished clearly from absence of data, which is indicated by “-—--sign. Tables
should not have more than nine columns.

Illustrations: Graphs and other line drawings should be drawn in Indian ink on tracing
paper or white drawing Paper preferablg art_paper not bigger than 20 cm (OY axis) X
16cm (OX axis). The Tlettering should be twice the size of the printed letter. Photo-
graphs ‘must be on glossy paper and must have good contrast; threg copies should be sent.

References: Names of all the authors along 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 be maintained In the reference list. " The titles of ail scientific periodicals should
be_abbreviated in conformity with the World List of Scientific Periodicals, Butterworths
Scientific Publication, London, 1962.

Citation should be as follows (note the underlines also):
() FfSESfLarEE Ple%ger: Jadhav S Sand Kulkarni P R, Presser amines in foods, J Fd Sci Technol,

) Book: Venkataraman K, The Chemistry of Synthetic Dyes, Academic Press, Inc, New
York, 1952, Vol. Il, 966.

(c) References to article in a book: Joshi S V, in The Chemistry of Synthetic Dyes,
by Venkataraman K, Academic Press Inc, New York, 1952, Vol. I, 966.

(d) Proceedings, Conferences and Symposia Papers: Nambudiri E S and Lewis Y S
Cocoa in” confectionery, Proceedings of the Symposium on the Status and Prospects

of the Confectionery Industry in India, Mysore, May 1979, 27.

(e) Thesis: Sathyanarayan 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 guidance. For “Additional Instructions for
Reporting Results of Sensory Analysis” see issue No. 1 of the Journal.
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