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RESEARCH PAPERS

Effect of Heat Processing on the Paste Viscosity of Cereal Flours

S N. Raghavendra Rao, S. Sreedhara Murthy and H. S R. Desikachar
Central Food Technological Research Institute, Mysore, India

Manuscript received 14 October 1981, revised 8 November 1982,

The effect of different forms of traditional heat processing of cereal grains on the paste viscosity of flours obtained

from them was studied.

the hot paste viscosity of the flours as compared with unheated control samples.
reduction in hot paste wscos%, while parboiling and toasting effected smaller changes.
depended on the severity of heat treatment and the specific cereal grain treated.

viscosity of all grains.

The effects of gelatinization of starch on ts viscosity
properties and modification of starch viscosity . for
Industrial puErzposes are el known and commercially
utilized3, Both the native and modified starches are
being used in the fopd Industry™. ~As there Is little
information on, the effect of different traditional forms
of heat roc_essm? aﬁ)eplled to cereal grains on the visco-
Sty progertles of the resultant cereal products, It was
proposed to study this aspect and compare it with the
effect of malting, which is well-known to reduce the paste
viscosity of the starch appreciably and which has recent-
W been"made vise of for developmq weaning foods with

igh caloric. density and low paste viscosities?. The
results of this study are described in this paper.

Materials and Methods

Padd (‘CH453’,_ wheat qunjab’), sort};hum QCSH52
ragi (Pooma’), bajra (CB4) maize (hyb %an Bengal
?ram were procuréd, Cleaned and used. The following
orms of heat Tﬁrocess_mg were employed.

Parhoiling:  The grains”were_soaked in hot water at
60°C for 3'hr and “after _dralnlng out the soak water
steamed for 30 minand dried to 12-13 per cent moisture.
The paddy was shelled to brown rice while the other
grallws Were uifd as such. _

Flaking: Al the grains were soaked in cold water
for 30 min, drained, Steamed for halfan hour at 15 psig
anii( go_oled to room temﬁeratijre. They were later
flaked in @ heavy duty roller tlaker (Kamas) adjusted
to 3 mm clearance and dried to 11-12 per cent moisture.
In case of sorghum, the steamed grain was dried In the
shade for about one hour to condition it for flaking.
The husk in the paddy was_separated by aspiration.

Toasting:  Samiples 0f grains (5 Kg.) were loaded into
an electrically heated Totating mechanical roaster,

All forms of heat processing generally increased the cold slurry viscosity but decreased

Puffing and flaking produced greater
The extent of viscosity change
Malting considerably reduced the

temperature was raised to_100°C, and maintained for
10 min and then cooled. Brown rice instead of paddy
was usea in this study. _

Puffing:  Samples 0f i]ralns (1 Kg.) at their natural
moisturé content of 11-12 per cent Were mixed with 2
kg of sand and heated to 260-280°C in_a hand roaster
(1 hatti) till the grains were just puffed. This took about

5-30 sec; the puffed grains were immediately removed
from the pan and sieved off from the sand.” In maize
and wheat, putfing was very small and roasting was
glven for 60 and 40, sec respectively as further roasting
aused browning without puffing, ~

Maltlnﬁ]: The grains were soaked in cold water for
16 hr. with two of three changes of soak water. After
dramln% off the water the gam% were spread on wet
cloth and germinated for 24-30 hr keeping the grains
moist éragl and bar|]ra for 24 hrg. The germinated grains
were aried with hot air at 60°C and Pent|¥ toasted
E‘(I) a éemperature of 80°C to develop the malt

avours, o

Aﬂ the processed grains including unheated control
samgles were ground 1n a (Plate ?rln er o gass throu_%h
A4BS mesh sieve, In the case of paday, the brown rice
wag used for. grin mr%. .

Determination of slurry viscosity: - Twenty per cent
slur% of the flour was é)re ared in cold water and visco-
ity measured usm%a rookfield viscometer (model R
at” 100 r.P.m. usi |:g spindles a Rroprlate {0 differen
vIScosity an(fes. or easurln(i 0f paste viscosities, a
10 per Cent slurry was raised to boiling with continuous
stirring, boiled for 5 min, cooled to foom tempgrature
and then viscosity was determined as before. ~ Twent
per cent slurry was too thick and hence 10 per cen
slurry congentration was used for hot paste Viscosity
determination.

9%
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Results and Discussion

Data on the cold slurry and hot paste viscosities of the
control and processed “cereal flours are presented in
Fig. 1and 2 respectively. It will be seenfrom Fig. 1
that cold slurry viscosities of heat processed materials
are far higher than those of the untreated control. The
extent of increase in cold slurry viscosity appears to_ be
related to the extent of heat damage or heat gelatini-
zation undergone by the starch In the various materials.
Generally, pliffing which is achieved at very high tem-

Flaking which involves steaming of grains followed
by thmnm? between heavy flaking Tollers also produced
considerable viscosity change of fhe starch in all grains.
Maximum change was found in wheat followed b
rice, and maize.” Changes in paste viscosities brought
about by dry. toasting as also parboiling were low"as
compared With the “puffing or flaking treatments.
Changes in Bengal gram (pulse) were Comparatively
less than that of the Cereal grains. Effect of malting on
the cold slurry viscosities” of the slurries was Very

perature”in sand_ medium produced maximum viscosity ~minor

chan,%e. In maize, wheat and Bengal_%ram, however
puffing was relatively small and the” visCosity changes
Were ot as marked &s in other grains.

[ controt
Parboilea
B Flaked
Tousud
Putted
B malted

3000t
" 2000} %
n' s W
i

1.

RAC BENGAL
RAM

Fig. 1 Cold slurry viscosity of processed  cereal roTJrs.

L 32 14 | ey O
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Fig. 2 Hot paste viscosity of processed cereal fiours.
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the hot paste viscosity were maximum in malting as
can_be seen from Fig.”2. The elaboration of amP/ ses
during malting is reSponsible for the considerable, fall
in viscosity as compared with the control unmoified
samples which had_the highest hot Paste VISCosIty .In
almost all cases, The variously heat modified grains
exhibited lower hot paste viscosities as compared” with
the control untreated samples. The more severe the
heat treatment, _the lower was the hot paste viscosit
as can be seen in rice, maize, sorghum and ragi whic
unclerwent Eood_ puffmgb but exfibited low hot paste
viscosities. Flaking also rouqht about a fall in viscos|
as compared with“the control. Dry toasting at, 100°
had a Very low effect in redycinghot paste viscos]
as compared with the control anid as compared wit
other heat treatment processes. In the case of bajra,

toasth actually increased the hot paste viscosity.

Inor,
In contrast to the above, the effects of processi,n% on
a

Eaasrebs(& ng reduced the viscosity to a small extent in all

As the heat treatment given to all the grains was the
same and. may not _be optimal or most dppropriate to
each particular 9ram, the extent of reduction in paste
viscosity brought out by the heat treatments is not the
same for all the grains: _ The results show that where
reduced slurry viscosity is desired, as_for instance, in
the production of weaning foods with high caloric
density, maltlng1 Is the most appyopriate method for
reducmgi hot paste viscosity. Puffing and flaking are
also suitable in this respect. A_pf)rop_nate combination
of f)uffed and or flaked materials with a little qt the
malted product can also be expected fo gn_/e a nutyitious
and acceptable product with low viscosity, - Where a
high hot" paste Viscosity Is desired as a thickner for
Indian_ soups (Rasam or“Sambar), unheated cereal flours
are suitable. 1t a high cold paste viscosity Is required
as in Idli or Dos%, batters with preheated "cereal flours
would be preferanle.
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Studies on Bebontot—A Traditional Balinese Pork Product

M. B. Arihantana* and K. A. Buckle

School of Food Technology, The University of New South Wales, Kensington,
NSW 2033, Australia

Manuscript received 14Ju|y 198

The effects of pre-steaming of raw pork, the use of potassium sorbate to raw pork or to the plam sheath wrap-
ping, and over wrappimg in polyethylene on the physical, chemical and organoleptic properties of bebontot, a tradi-
tional Balinese preserved pork product, were examined.  The spices used did not act as preservatives, but increased
the microbial load and also imparted desirable organoleptic properties. The addition of 0.1% potassium sorbate to
raw pork, or pre-spraying the outer layer of the palm sheath wrapping with 0.3% npotassium sorbate alone were
not effective against subsequent mould growth during storage at 30CC. Bebontot with an initial water activity (a,)
of less than 0.77, both wrapped in polyethylene film or left unwrapped, did not develop oxidative rancidity after 3
week’s storage. A storage life of 3 weeks at 300C was obtained by a combination of the addition of 0.1% potas-
sium sorbate to raw pork, pre-spraying the outer layer of the palm sheath with 0.3% potassium sorbate and wrapping
the product in polyethylene.  Organoleptic evaluation indicated no significant difference in taste between pre-steamed
and uncooked bebontot before storage.

Bebontot is a traditional intermediate moisture for this reason it is usuallév Tprepared fresh. An method

Product prepared in Bali, Indonesia by villagers aimed to extend the sh of hebgntot shou
religious ceremonies and festivals. [t s made ffom S|mp|e ch eaA) ar{ atpg licable at the village level.
vestigatl

d dried | |n the sun for 4t0 da s The bebontot ma
from beef, but pot/k is.more commonlz Materials and Methods

Present address Department of Food Science and Technology, Udayana University, Denpasar, Bali, Indonesia.

Id_be
The

n was to examine simple methods

Materials: Lean and fat pork, salt, and spices
temperatures, and fresh ginger, garlic, black pepper and Tong red chillies
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were purchased from the local market. Fresh spices
like greater galangal, turmeric and aromatic mgier
were Obtained"front Bali, Indonesia, as were dried”palm
sheaths (0.5-1 mm thickness) normally used for bebontot
production.  Low density "polyethylene sheetm(t; (0.03
mm thickness) was obtained from” Cello pak pty Ltd,
Brookvale, NSW.  Microbiological media was from
Oxoid Pt)( Ltd, Carlton, NSW, all salts and chemicals
\év,ert'e”aéla ytical reagent grade and” water was glass
istilled.

Bebontot preparation; Lean pork (150 ) and pork
fat (50 %) were choi)ped into 1.5-2 cm-cybeS'and mixed
thoroughly with 1 (I]ground mixed spices containin
% wihv 0f the final product) laos (Alpina %alanga_l,

b; salt, 15; turmeric, 1.2; ‘red chillies, 12 garliC,
1.0: fresh gmqer, 0.7; and aromatic ginger, 0.6." The
mixture was placed anto a dried palm Sheath (20x25
cmg_ and dehydrated for 6 hr at 35°C in a cross draugt
cabinet denydrator. The product during dehydration
was hand turned every hour, then wr_aﬂped iIn"a palm
sheath which was tied"at both ends with plastic string,
and returned to the dehydrator until the desired moisture
content was achieved or the product appeared acceptable
in terms of consistency and texture (Sample A).

Treatments aRphed (0 raw materials and bebontot:
In addition to the above standard bebontot (sample A)
the following samples were also_prepared: lean and fat
ork steamed for 30 min at ICKFC, then processed as

bl

efore (sample B), same as_sample B except that the
awwas adjusted to about 0.77 by drY

ing the bebontot
in the dehydrator at 35°C; (sample T), ﬁotassmm
sorbate powder (0.L per cent” wiw) waS thoroughly

mixed with the raw pork, fat and spices and proce%sed

Table 1. analyses OF RAW PORK

isture copten \W\ater
Sample (%Owet W |sS activity
(aw)
Raw pork 741 1.0%
Raw Dbehontot — 0.94
Steamed porke 56.9 0.93
Ground spices — —
Bebontot A* 394 081
Bebontot B 39.0 0.85
Bebontot C* 339 0.77
Bebontot D* 4.1 0.86
Bebontot E* 0.1 0.74

F%pll tions

IBration

a Means of triplicate determinations. gn two.
b (1€ raw pork s spol r 24 1r equi
L QL or mln .
text for sample details.
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as before; O(sample D) the outer layer of palm sheath
was sprayed with 0.3 per cent potassium sorbate solu-
tion hefore being used to wrap Standard bebontot sam-
ples (sam?le E)"  Some samples were over wrapped
with polythene sheetm(r], and both wrapped and' un-
wrapped " bebonfot were placed in- desiccators over
saturated potassium nitrate solution (relative humidity
93 per cent) and stored at 30°C for 3 weeks.

nalyses: Moisture content of raw pork, fresh
bebontot and stored sam?les was determined by the
air oven method1 for 1618 hr at 100-102°C. Equili-
brium relative humidity (ERH) and thus aw was deter-
mined under static air"conditigns in 120 ml glass jars
fitted with rubber stoppers using a Vaisala Humjcap
HM 11 RH probe and meter calibrated with the follow-
ing saturated salt solutions to ?lve the awat 20°C as
iven in_parentheses:  LiCl (8 28, MgCl2 (0.33), M
N03)2.6HX §0.52) a (.6@, NaCl ™ (0.75),
NHAZ504 (0.79), ‘BaCl2 (0.91) an K2804(I.9_7).
amples were equilibrated over Saturated salt solutions
for 24 hr before readings were taken. Microbiological
quality was assessed by determining the total aerobic
plate “count on serial “dilutions of” samples (S)re ared
according to Australian standard methods3  Oxidatjve
rancidity"of bebontot samples was assessed by measuring
peroxide valuesd on fat extracted from grodnd samples
with petroleum ether ‘b.p. 40-60°C). The extracts were
filtered through Whatman No, 541 filter P_aper, then
passed through a column of Brockman activity grade
1 aluminium ‘oxide to separate the yellow colour of the
turmerich.  The colourless solution Was evaporated on a
Buchi Rotaveapor at a bath temperature of 45°C. Peroxide
values were determined in duplicate on 5 g aliquots,

, SPICES AND BEBONTOT BEJORE storage”
o Drying time (hr
o nl}r?tmblal Before. wri r|yg|n Af(ter) wrapping in
(co?gnles/g) palm &%tw palm ?ﬁBaEH
5.5%105 . .
1.1X107

0
71.5% 105
6.4X108
2.9X108
1.7X108
2.9x10»
8.,1X 108

2
19

28
4

— | | |
o B~ o w
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Organoleptic evaluation: - Organoleptic assessments  values ranging from like extremely () to dislike ex-
Were %arrleg out on raw_bebontgt, and stored hebontot  tremely (1)9 : v 0

samples fried for 2 min in a polyunsaturated vegetable _

oil at 150°C. Stucent panelists from Asia and Australia  Results and Discussion _
and staff members assessed the products for aroma,  Table 1([1|ves results of analyses on raw pork, spices
colour, texture and overall acceptability using ascor_lngi and bebonfot samples before Storage. Raw pork was
difference <> in which samples were”given"numerical quite heavily contaminated, but the' total viable count

Table 2. physical, chemical ana microbiological quality o+ bebontot after storage at 30°c ana rh>90%
Storage  Moisture content ~ Water Total viable  Peroxide

Sample® time (% wet wt. basis) activity count value QObservations
(weeks) g, (colonies/g)  (meq/kg fat)
A-wrapped* 1 33.6 0.80 2.6X10» 2 SpicY odour; lean hard to firm, brown;
fat firm, yellow

2 4.7 0.81 2.0x10« 4 As ahove

3 30.9 0.83 2.1x10«" 9 As above

A-unwrapped 1 319 0.81 2.6x10«" 4 Sme, slightly stale odour; lean and
fat as above _ _

2 3.1 0.85 3.0x10«* 14 Unpleasant odour; fat yellowish white

3 35.0 0.88 2.7x10«" 2 Unpleasant rancid ododr; lean brown
to greyish-white

B-wrapped 1 36.8 0.88 2.4x10« 2 Spicy odour; lean hard, brown; fat
firm to soft, yellow

2 35.3 0.86 1.7X10« 6 As above

3 25.3 0.85 1.4X10«* 10 As above

B-unwrapped 1 34.5 0.79 3.5x10«* 9 As above

2 36.6 0.86 2.9x10«" 18 As above .

3 316 0.88 24X 10«* 24 Unpleasant, rancid odour; lean hard
dark brownish-white; fat firm to soft,
yellowish-white

C-wrapped 1 274 0.85 3.6x10« 2 As for B-wrapped

2 22.2 0.80 1.9x10« 1 As above

3 281 0.84 1.2x10« 10 As above

C-unwrapped | 29.0 0.86 2.2x10«" 8 As above

2 28.9 0.86 3.1x10«* 15 S |c3{, slightly stale odour

3 328 0.89 35XI0«* 17 npleasant odour; lean hard, brown
to _?rey; fat firm to soft; yellowish-
white

D-wrapped 1 40.8 093 1.7x10« 2 As for B-unwrapped
P 2 436 0.93 8x10« 8 Sliqhtly stale od%ﬁ)]r
3 39.8 0.93 8.5x10«* 18 Stale, unpleasnat odour
D-unwrapped 1 471 0.94 4.3x10« 9 As1 for kD-wrapped after storage for
wee
2 438 0.93 1.2x10»" 15 Stale odour
3 318 0.93 1.7x109* 23 Unpleasant, rancid odour; lean hard to

firm, brownish-white; fat firm to soft;
yellowish-white

E-wrapped 1 26.8 0.87 8.9x10« 0 SpICY odour; lean hard to firm, brown;
08 80X10 ) Afa bflrm to soft, yellow
2 33.2 87 0X10« s above
Lo@moomomm b ke
- 1 : : X s above
E-umwrepped 2 335 0.88 1.0x109* 4 As above _

3 327 0.91 1.3X109* 8 Slightly stale odour; lean hard to firm,
brtl)lwn[spl-wﬁjtte; fat fim to soft,
yellowish-white

%See text for sample descriP_tions
Wrapped in polyethylene film
¢Mould growth on outer layer of palm sheath wrapper
d Mould growth on palm shieath and on bebontot
e Completely mouldy o
g il fi-—

lividtuyiuirauf/iiijreBe-QA
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increased significantly duringthe production ofbehontot

as.a result of hang mmng and the incorporation of

spices.  Steaming the pork for 30 min destroyed all
viable vegetative™ organisms and also  reduced . the
moisture Content considerably. The total drylng time
L.e. sum of gehydration timés of bebontot before and
after wrapﬁmg In the palm sheath, was not directly
related to"the moisture Content or aw

Sample B, in which the pork was Ipre-steamed, showed
an awalmost the same and amoisture content lower than
samfle D, yet it was dried for g total of 21 hr compared
t0 32 hr for sample D, the difference being due fo the
loss of moisture (ca. 17 per cent) which cctirred durln%
steaming. Steaming recluced the drying time of bebonto
and marginally reguced the microbial load. The in-
crease In-microbial load of bebontot during drying is
Inevitable at the dryln%_temperature used (35°C),"which
|?]_t¥p|cal of the conditions used in Bali for sun-drying
thig "product,

Results of analyses on bebontot stored for 3 weeks
at 30°C are shown in Table 2. The microbial counts
of hebontot samples wrapped in polyethylene tended
to decrease during 3 week’s storagé after an initial
Increase during the™first week of storage, ¥et the micro-
bial load of Unwrapped bebontot D ncreased durlng
the storage period 'to 1.7x109 c,ells/q. Bebonto
was free of visible mould growth during 1week stora?e,
although mould was seenon the outside of the palm
sheath " wrapping. ~ After 2 week’s storage, moulds d
nat grow on bebontot samples wrapped In polyethylene.
After 3week’s storage, all samples were either completely
mouldy or showing mould growth on the surface of the
pork pieces; inside the paln sheath wrapper. . Steamin
of pork prior to bebontot production had little effe
on subsequent bacterial growth, as did addition of potas-
sium sorbate to b%bontot or spra mg the palm sheath
with sorbate.  The greatest influenice on microbial
?rovvth was overwrapping the samples with polgethyelne
lim.The use of clean spices ar storage at lower temPe-
ratures would considerably Increase the storagie life,
but ?re unlkelg }0 be practical solutions to villagers
In places like Ball, , _

xidative rancidity increased with storage time and
Was con3|derabIY higher In samples not ‘Wrapped in
polyethylene, 1t s (I)bwous that Ipoleyethylene film,
althiough not a film of low oxygen perméability, reduces
oxyge acce?s sufficlently to" retard oxicativé deterio-
raﬁl n, Ungeasant ?dours Were apparent at peroxice
values of 10-1o meq k(t;_ fat.

Organoleptic evaluation of uncooked normal (/38
and. Pre-steamed (Bg bebontot (Table 3) snowed n
sqnlf cant differencé in aroma and texture, but the
colour of the two samﬁles differed significantly, There
was a significant ditference in- afoma and colour
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Table 3. t-test values* of organoleptic evaluation of
RAW AND FRIED UNCOOKED VS. PRE-STEAMED BEBONTOT SAMPLES

Parameter Raw Fried
Aroma 1.03 2.20%*
Colour 2.76** 2.80%*
Texture 1.02 0.47
Flavour N — 1.20
Overall acceptability — 1.00

«*Significantly different at 5% level

of fried, uncooked bebontot and fried, pre-steame
bebontot, ‘Table 3R but the texture, flavour and_ overall
acceptabil % of the two products was not S|%n|f|cantly
different. These results are not unexpected as the colour
of uncooked bebontot was found by most panelists.to
be brighter than that of pre-steamed bebonot in which
the darker colour, caused by protein denaturation,
was retained after frying. During pre-steaming of the
gork, fat melted and Covered u{P some of the lean meat
nd ‘when mixed with ground spices, the bebontot
was covered by fa: and Spices. When fried, the fat
melted and Spices were not refained, explaining the lack
of aroma in the pre-steamed samples, _
AIthough the present study was limited in scope, it
showed that the simple procéss of gverwrapping tradi-
tional bebontot with polyethylene film could’ provide a
storage life of at least to weeks before rancid odours

d and mould growth rendered the product unacceptable.

Other simple shelf-life extension treatments are currently
be_m% examined to ,|mErove further the storage life of
this Traditional Balinese food.
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Two mid-season (‘Kesri’ and ‘Red Delicious’) and two late maturing (‘American’ and ‘Maharaji’) varieties of apples

were selected for preparing acceptable juice, jam and jelly from cull fruits.
and at 37°C were acceptable even after a storage period of 8 months.
adjusting sugar/acid ratio had maximum consumer’s acceptance.

Products stored at ambient temperature
Juice from under-ripe ‘Red Delicious’ after
Blending of ‘Maharaji’ and American’ for juice

making in the ratio of 1:1 was rated superior to ‘Maharaji’ and ‘Red Delicious’ blend near the stage of maturity.

Jelly failed to set without addition of pectin.
creased during storage.

Apple is grown in India in Jammu and Kashmir
and Himachal Pradesh. With an increase in acreage,
the percentage of cull apples is increasing. In some
varieties like” ‘Maharaji’ and ‘Ambri’ the Wastage due
to preharvest drop aldlie is more than 18 per céntl

mong the various apple products apple juice, [am
and jelly have an increasing demand In the market.
The present investigations were conducted to stancarglize
the techniques for nProces_smg of culled apples into
acceptable juice, jam and jelly.

Materials and Methods N

Two mid season ’\‘ﬁKesn and ‘Red Delicious’). and
two late maturing (‘Maharaji’ and ‘American’) varieties
were selected for the present studies. The preharvest
drop and the other culled fruits of these varieties were
collected in two lots from Kashmir valley at the end of
Au?ust 1930 (mid season crop) and In the start of
Ocfober 1980 ﬂﬁ\te $eason Cro 2 Mid éeason Cro
comprised of ‘Maharaji, ‘American’, ‘Red Delicious’
and’ ‘Kesri’ varieties, Whereas the [ate season. crop
consisted of ‘Maharaji, American’ and ‘Red Deliciqus’
varieties. Fruit was analysed for total soluble solids
STSS , (PH’ am_dﬂg/,_ reducing and total su?a_rs, tannins,

nd pectin besices its evaluation as table frurt by Hedo-
nic callngz. Mid season crop was processed. into juice
alodn_e,”wh reas the late season crop was for juice, jam
and jelly.

E)!pe%limental preparation ofjujce: Fruits were crush-
ed, washed, cored, trimmed and cut into pieces. These
were dipped in water containing 100 p.g.m. of sulphur
dioxide until crushed in awle rater. Sulphur dioxige
at the rate_of 100 p.p.m. Was added to_the fruit while
crushing.  The pulp was mixed with 0.5 per cent (wiv)

2

‘Maharaji’ and ‘American’ blend in the ratio of 1.1 resulted
in superior Quality apple jelly after adding 0.7 per cent pectin.

Reducing sugars increased and pectin content de-

pectoFIytic enzyme (“Tritone” enzyme, obtained from
CFTRI, Mysore) and left overnight. Juice was extracted
from enzyrhe treated pulp in a hydraulic press usmﬂa
pressure “of 80-90 kg/sq. cm and filtereg using filter
paper pulp as filter aid. The acceptance of the juice was
improved either by_adjtl)Jstn&g sugarfacid ratio alone
or in combination With blending, "Juice was heated to
10°C, filled hot Into_bottles of 200 ml capacity, sealed
Processed for 20 min. at 80°C, cooled and Stored at
oom temperature and at 37°C.

Experimental preparation of jam and jelly: After
removing the Injured portion and core, the fruits were
cut into pieces and crushed in apple grater.

For the preparation of jam, water”and. sugar were
added to the pulpy in the ratio of 1:3, heated in a Stainless
steel kettle and citric acid was adlded at the rate of 1.75-
200 ggkgcof pulp when it was In the temperature range
of /585°C. Heating was continued till the end poin
was reached which was_observed at 103°C. The jam
was cooled to 85°C and filled into wide mouthed steriliz-
ed glass Ijars of 400 g capacity. Aluminium lids (without
ruboer mmtg) were used for Qlosmﬂ the jars.

. To extrac Opectln for pre _arm? ge ay water and pulp
in the ratio of 1:2 were hoiled Tor dbout 20 min"and
filtered_ through muslin cloth. ~ A second extract was
made similarl usmg water and %ulrp_l_n the ratio of 1:4,
Pectin extracts of €ach of ‘Maharaji’ and ‘American’
and ‘Maharaji’ and ‘Red Delicious” were blended In
the ratio of 131 and sugar was acded at the rate of three
fourth of extract volume (viw).  Pectin «medium set
oitrus pectin of 150 grade) at the rate of 0.70 Per cent
on_the basis of extract was mixed with six_times Its
weight of dry sugar and a paste was made with pectin
extract having a‘temperature of 70°C. The paste was

101
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Table 1. composition of different varieties of apples (mid season and late season crop)
Acidity Tannin Pectin Ascorbic  ---e---- S i ,
TSS (%) (% malic acid) pH (%) (as cal. pectate  acid  Total Reducing
Variety %) (mg%) (%) (%)
Mid  Late Mid Late Mid Late Mid Mid Mid Late Late Late  Late
American 60 135 010 019 38 420 008 007 036 123 3 1134 868
Maharaji 65 130 040 056 325 33 008 015 042 080 4.44 868 827
Red Delicious 80 180 023 020 420 39 008 018 036 079 504 1216 1025
Kesri 10.0 - 043 - 3.67 - 011 - 0.68 - — — —

added to the pectin extract, heated and filtered. Heatmg
Was agam_ cqntinued and to obtain proper pH for goo

Jellgs t, citricacid at the rate of 2g/litre of extract was
added at g temperature of 103-1 End point was

noted by sheet test and confirmed by clot formation of

jellg in Cold water, Je;lsy was cooled to 90°C and filled
Intd wide mouthed gl S{ars of 400 g capacity.
Products were stored at ambient_temperatur and at
37°C after sealing and labelling. . They were analysed
for TSS, pH, acidity, ascorbic acid, reducm%_and otal
sugars by A.O.A.C. methods3. Pectin was estimated by
Cdrre and Haynes method.* Organoleptic evaluation
of the product was done bya panel’of judges by Hedonic
Scaling2 Data were analysed statistically using F-testb,

Results and Discussions

Fruit used in the Pres_ent stuides was geclared unfit
for fresh market by the judges mostly due to falling
|nr|]ury, underriperiess, attack of  pests/disease, ~etc.
The ¢hemical composition of the fruit Is given in Table 1

Juice: The juice recovery (unclarified) from the en-
_z%/me treated pulp is given in Table- 2. Low juice yield
I the mid-season crop. may be due to the undernﬁe
fruit being used. The incréased yield observed in the
Ae season crop of all the varieties was clearly due to

la
aavanced stage of maturity.

Table 2. juice yield from different varieties of apples

% Juice yield in mid
season crop

%Juice yield in late
season crop

Variety Fruit Pulp Fruit Pulp
hasis hasis basis basls
American 55.6 64.1 60.0 83.8
Maharaji 3.8 749 70.0 875
Red Delicious ~ 57.0 79.3 714 915
Kesri 59.5 716 - —

Straight juice was not preferred by the consumers
because of unbalanced sugarfacid ratiq. Blending and/
or adéustmg sygarfacid ratio resulted in superior fruit
beverages Which were ranked equal to or superior than
two commercial samples, as shown in Table 3, Juices
from preharvest drop of ‘American’ and ‘Maharaji
at very early stages when the fruit was very mych under-

ripe IS not acceptable unless it 1s blended angl/or sugar/
acid ratio adrl]usted. Blending of juices from ‘Red
Delicious’ wit American’ with ‘Kesri’

_ ‘Maharagr and
in the ratig of 1:1 for these _verZ early stage fruits and
adjusting the sugar/acid ratio s surtable Tor utilizing
the fruitand preparing an acceptable product, However
%uu:es from “Red Delicious” and " *Kesri* obtained
rom fruits at such stage can also be converted to single
variety acceptable juices by adé_ustm sugarfacid rafio,
a3 obderved |n the” present”studies. By adopting these

blending ratios on‘a commercial scalé the prehervest

Table 3. composition of apple juice processed from mid-
season crop
_ TSS Acidity Tannins  Scare out
Variety/Blend (%) pH  (as% (%) of 100
malic
acid)
o Modified sugar/acid ratio
Red Delicious +
Maharaji 1575 332 0.60 0.08 7166
American-!-Kesri 1650  3.19 0.64 010 7330
Red Delicious 16.00 331 0.56 008 8160
Kesri 16.75 325 081 011 66.60
Sugar/acid ratio as such
American 550 589 0.09 008 5333
Kesri 10.00  3.67 0.37 011 66.60
Red Delicious ~ 10.00 422 0.15 008  56.60

Score for commercial samples 1 and 2 are 70.0 and 63.33 res-
pectively.
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TABLE 4. COMPOSITION OF APPLE JUICE PROCESSED FROM LATE
SEASON CROP

_ TSS AciditF Tannins  Score out
Variety/Blend (%) pH (% r_nde; ic (%) of 100
ci
. Modified sugar/acid ratio
Maharaji +
American 1225 360 058 008  77.00
Maharaji+Red
Delicious 1300 360 039 011 6100
Sugar/acid ratio as such
American 1100 420 0.18 007 5830
Maharaji 1050  3.60 0.5 0.09 5270
Red Delicious 1600 4.20 0.21 0.09 6280
Commercial sample —  — — — 6333

varieties like, ‘Maharaji’ and

drop of late maturinP
the’ cullea

‘American’ can_be utifized besicles _UtlllZIﬂg
ripe fruit of mid-season varieties like ‘Red Delicious’
and ‘Kesri’, Jume from Mahar_a(y and ‘American
varieties of fruits even 2540 diays prior to normal harvest
IS not Ve much__acc_eﬂtable unless blended surtably,
Blending aharafr with ‘Red Delicious’ or ‘American’
in the ratio_of 1.1 and adijustln their_sugar/acid ratio
resulted n juice of superjor quality (Table 4). Dan?
et al6, also regorted an Increase in the acceptance o
apple juice by blending different varigties.

H decreaded. durin storaFge of juice which may be
due to change_ in acidity.  Reducing sugars, increased
due to Inversion of no -reducmﬁ {0 reducing sugars
b}/ h¥drol¥3|s during storage. The Increase was more
at 37°C than at ambient” temperature.  Change In
organoleptic scores, during storage were statis |ca,Ig/
non-significant in all the cases except juice from, mig-
season crop stored at 37°C where it was highly signifi-
cant. The product was rated almost equivalént fo or
btetter than two commercial samples even after 8 months
storage.

Jan%J and Jel%y: Good jelly set was obtained by in-
cor_o,ratm? 0.7 per_cent ([J_ectln In the extract. Without
addition of pectin, %elly ajled to set. This was due to
madeqFacP/ of pectin in the extracts, which is evident
from Table 5. By making a comparison of the pectin
content In the fruit used (Table lﬁ and the extract ob-
tained (Table 5), 1t is clear that all the_pectin does not
come out In the extract, but an appreciable gerc_en_tagle
Is |eft in the. pomace, thus making the jelly set difficuit
without addition of pectin. Jelly failed fo sét at different
levels of su%ar, pH and calcium chloride without addi-
tion of pectin. " Lai et aid suggested a pectin content

jelly set, which is In qonformity to the present

Table 5. composition of extracts of culled apples use d
FOR JELLY

_ TSS  Pectin as Acidity as
Variety (%)  Capectate pH  malic acid
(%) (%)
American 8.00 0.39 440 0.14
Maharaji 700 037 350 0.48
Red Delicious 10.00 0.33 430 0.18
Variety/Blend Yield
(%)
. Jam
American 84.2
Red Delicious 80.0
Maharaji 90.0
Jelly
Maharaji+Red Delicious 543
Maharaji + American 723

of 0.5 10 per cent in the extract for gettingf_a agood

indings.
he end point In I|61m and Jelly was recorded _atga
temperature of 102-103°C and’ 106-107°C respectively.
Table 6 shows the yield of jam and jelly in the present
investigation. Thelow. yield of 1elly I’ ‘Maharaji’ and
‘Red Delicious’ blend is probably due to low yield of
pectin extract from ‘Red Delicious’ variety or it'may be
due to low dpercentage of pectin present in the original
extract Used. _

TSS in Jam decreased during storage, but there was
no significant change in TSS of jelly” No significant
change in pH and Total sugars was recordedin both
the products.  Jelly stored at ambient temperature and

jam stored at ambient and at 37°C showed an increase

In acidity. Inversion of nop-reducing to reducing sugars
resultedin an increase of rgducln su ar% BCrease
In pectin content was recorded In jam at both the storage
temperatures and at 37°C storagg in jelly. Improvement
in the texture of '|]am during storage was oserved which
may. be due to change In pectin content. There was no
significant change in flavour and appearance of the
groducts during Storage and they were hlgh|¥ accePtable
vedn aft%0 g months™storage at ambient temperature
and a : L

From the present investigation, it is concluded that
culled apples can be utilizeq successtully for preparation
of commercial products like juice, jam and jelly, by
blending suitably.
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Of the seventeen plant materials tested against Musca domestica L., a few showed 50 to 100 per cent control of
the fly population at both 30 and 15 per cent concentration levels, when eggs were seeded into the treated medium.
When tested against third instar larvae, the powders of Bougainvillea sp., Bassia longifolia, Fumaria indica, Caesalpinia
bonduc and Embelia ribes showed higher toxicity to larvae. Though powders of Helleborus niger, Swertia chirata and
Azadirachta indica were effective even at lower concentrations against eggs and early instars, however, their effectiveness

against well fed third instar larvae was very low.

ribes, Saussurea lappa and Azadirachta indica showed some promise.

activity by prolonging the larval period.

The growing concern about protectm(r} the environ-
ment, 18 ogmsm(T; the importance of ecological balance
and_evidenices of changes In the_surrqundings, by ex-
tensive and Indiscriminate use of pesticices with” per-
sistant residues_ has emphasized the need to review our
existing strategles for insect pest control. - Among the
several” avenués explored for mte%rated Insect " pest
control programmes, the use of plant insecticides bemg
safe, easily” biodegradable and” practically nnocuou
to non-farget species, has drwan attention all quer
the world.™ Apart from the known plant insecticides
such as pyrethrins, rotenone, nicotine, etc., researchers
have been exploring the possibility of using various
other plant productS to combat nsect pestst3. In the
present Investigation, seventeen indigenous plant pro-
olucts were assayed for their efficacy against the deve-
loping stages of Musca domestica L

With regard to pupal mortality, Carum roxburghianum, Embelia

A few treatments also exhibited mild hormonal

Matﬁrialsi art1d M%th_ocils Table 1 e
e plant materials (Table 1) were purchased or
coﬁecteg Tocall , drl|,e3 a& 40°C |21 a hot I%hjr dﬁer and
ground to 60 rhesh in Raymond’s hammer mill.

Housefly larvae were reared on a diet comprlsmtg
of filter pehper, corn starch, milk dp?wder and yeast
For constant supply of eggs, the adult houseflies were
fed on skimmed milk powder, sugar and yeast.

In the preliminary screening of the plant materials
the dried powders were incorporated at the rate of 30
and 15 per cent (w/w) Into the culture medium described

YAh ed et alA "The treated medium, (10 g) was
qaced In glass jars (150x50 mm) and seeded” with

00 eggs thoroughly washed with distilled water,

The promising’ plant materials from the prellmlnar()j/
sc_reen_lnq Were “tested for their toxicity to wel| fe
third instar larvae by mixing the powder’s at 40, 30, 2
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Table |. particulars of plant

m

aterial utilized in
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the studies

Botanical name Common name Family Part used
Curcuma amada Roxb. Mango-ginger Zingiberaceae Rhizome
Artemisia absinthium Linn. Worm wood Compositae Flower head
Butea frondosa Koen. ex Roxb. Flame of the Forest Papillionatae Flower
Adhatoda vasika Nees. Malabar nut Acanthaceae Leal
Lantana camara Linn. Wild sage Verbenaceae Leaf
Cleome viscosa Linn. Dog mustard Capparidaceae Seed

Carum roxburghiam m Benth & Hook. Bishops’ weed Umbelliferae Seed
Curcuma zedoaria Rose Zedoary Zingiberaceae Rhizome
Caesalpinia bonduc Roxb. Molluck Bean Caesalpiniaceae Fruit
Helhborus niger Linn. Black hellebore Ranunculaceae Root
Swertia chirata Hain Chiretta Gentianaceae Aerial parts
Bassia longifolia Linn. Mahua Sapotaceae Seed
Azadirachta indica A. Juss. Neem Meliaceae Leaf
Fumaria indica Linn. Fumitory Papaveraceae Whole plant
Bougainvillea sp. Bougainvillea Nyctaginaceae Bract
Embelia ribes Burm. Bai Barang Myrsinaccae Seed
Saussurea lappa Clarke. Kut root Compositae Root

and 10 per cent levels (wiw) intc the medium. Ten
grams of the treated medium was kept In ?Iass jars
and 50 Jarvae were released In each treatment. Thiree,
replications were maintained for each treatment along
with equal number of untreated controls, Al thé
bloassa){ SFIQUEIIES were carried out at 27”2°Cand 70-75
er cent R.H.

P The observations recorded durln? the bioassay studies
were, day of pupation, larval mortality, PuRaI Weights
and pupal mortality. -~ For evaluation” ot the toxicity,
the per cent larval ang Pupal mortalities were taken into
consideration. The data on mortalities were corrected
by Abbott’s formulab and_subjected to. angular trans-
formationsb, before, carrying Qut statistical analysis.
Comparison of toxicity Of Various plant materials at
different levels of treatment was done separately by
analysis of variance using Duncan’s new multiple r_an%]e
test?” The toxicities of Tifferent concentrations within
the plant material, were tested by Student’s t-test and
analysis of variance.

Results and Discussion

Results of the prelimina _screenln% of seventeen
Plan: products are presented in Table 2. Analysis of
he data showed statistically sut;mflcant drfférences
among various ?Iant materials at both the concentrations
The powders of S. lappa, E. ribes, Bougainvillea sp. and
F. indicant 30 per cént level gave 8 maximum 0 90[per
cent larval mortality, whereas; at 15 per cent level, the

mortality ranged from 30.95 to 85.07 per cent. The
next best were the powders of C. viscosa, C. roxbur-
hianum, C. zedoaria, C. bonduc, H. niger, S. chirata
. longifolia and A indica, However, e_ﬁov,vders of
[, camara, A. vasika, B. frondosa, A. absinthium and
C. amada gave, less than 50 per cent mortality at both
the concentrations tested. Majority of the plant pro-
ducts mentioned above slel%ressed more_ than half
the Insect population at both the concentrations, acting
either as ovicidal or larvicicial against early instars.
Analysis of the data %T_able 3) Tevealed that in plant
powgers of C. roxburghianum, "S, lappa, C.. zedoaria,
A indica and E. ribes, the f-test” was significant
However, in other treatments, there was no significant

difference in larval mortality between the concentrations

tested.

In some treatments, the time taken for pupation was
pralon e_(? tR/ about 1-4 dag/s_, _mamatmg f rﬁﬁ\ Cegree
of juvenile fiormone like activity (Table 2). The plpal
Size and weight in a_few cases was drastlcall¥ requced
as compared” fo their corresponding controls.  This
could be atiributed to the occurrence of some water
soluble antifeedant principles in such plants. .

For the final evaluation, plant [fpwders exhibiting
more than 50 per cent larval mortality in the prelimi-
nary screening, were selected for testing their ‘efficac
against third instar larvae of housefly. The results an
tests of significance for cifferent levels of treatment
indicated Significantly high differences among the
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TALLE 2.

Plant material

Curcuma amada
Artemisia absinthium
Butea frondosa
Adhatoda vasika
Lontana camara
Cleome viscosa
Carum roxburghianum
Curcuma zedoaria
Caesalpinia oonduc
Helleborus niger
Swertia chirata
Bassia longifolia
Azadirachta indica
Saussurea lappa
Embelia ribes
Bougainvillea sp.
Fumaria indica

Statistical constant
SEm.t

S=Significant (P<0.05).

Table 3. larval

Plant material

Artemisia absinthium
Adhatoda vasika
Lantana camara
Carum roxburghianum
Curcuma zedoaria
Caesalpinia bonduc
Helleborus niger
Swertia chirata
Bassia longifolia
Azadirachta indica
Saussurea lappa
Embelia ribes
Bougainvillea Sp.
Fumaria indica

N.S.

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 20,

Larval
mortality*

(%)
22.67¢
3157
35.89%*
42 .34
45,024*
55.69*
63.59%/
67.85%/»
67.91%/»
68.80%/»
70.037»
73.79/
77.61»
90.00%
90.00*
90.00*
90.00%

4.09

mortality at different con

Day of
pupation

6.33
5.00
6.00
6.00
7.00
6.67
1033
5.67
7.00
6.67
533
8.00
7.00

PLANT PRODUCTS

30% concn
Mean”S.E.

31.5741.87
42.34"3.51
45.02"2.30
63.59+5.44
67.85£3.22
67-91,6.54
68.80;3.64
70.03;5.48
73.79:6.40
716140.00
90.0040.00
90.0040.00
90.00,0.00
903X70.00

Not significant (p>0.05)

S . Significant (p<0.05)

S*
S'k*

. Highly significant (p<0.01)
. Very highly significant (p< 0.001)

15% Concn
Mean;S.E.

28.38;3.58
36.94:6.42
43.34;4.81
32.704 171
25.2643.55
64.78;6.52
65.93,0.18
52.73;7.01
47.09,14.93
60.66,0.92
30.9545.71
62.7940.73
80.9745.67
85.07;2.50

Pupal
wt. (mg)

12.60
18.73
19.60
19.03
1853
17.67
12.35
22.93
10.50
1210
18.93
11.20

6.10

centrations of

Test of
significance
N.S.
N.S.
N.S.

MAY/JUNE 1983

EFFFX T OF VARIOUS PLANT PRODUCTS ON THE DEVELOPMENT oF MUSCA DOMESTICA L.

30% concn

15% concn Control

Larval Day of Pupal Day of Pupal
mortality*  pupation  wt. (mg)  pupation wt. (mg)

(%)

NR 6.67 1743 7.00 18.60
28.38" 500 20.00 5.00 11.33
NR 5.00 17.73 5.00 17.33
36.94"% 533 19.70 5.00 19.20
43.23"%(’ 7.00 16,53 500 1753
NR 6.00 20.40 6.00 17.67
32.70"* 8.00 16.01 6.00 22.92
25.26" 5.00 2240 5.00 18.40
64.78*/ 7.00 15.89 6.33 18.53
65.93*%/ 6.67 12.13 6.3 17.10
52.73«* 5.00 21.49 5.00 2151
47,09« 7.00 11.73 6.00 18.40
60.66* 6.00 11.80 500 16.20
30.95"* 5.67 17.06 5.00 18.06
62.79%/ 8.67 10.84 7.00 20.29
80.97/» 7.00 15.00 6.67 21.63
85.07» 6.67 750 6.33 1853
5.87

: . "Corrected values subjected to angular transformation.
Figures in a column with same superscript letter(s) do not ditfer significantly.

N.R.=Not recorded

various plant powders (Table 4). Bou%amv_lllea 5.,
F. incica, B, longiolig, . C. hondlic and E, ribes were
found superior in toxicity compared to S, lappa, A.
indica, C. roxbur?manum and A. vasika. On the con-
trary, powders of C. viscosa, H. niger, S, chirata and
C. zedoaria, which showed fairly high efficacy against
eqos and early instars, were inefféctivé against the third
Instar larvae.” The pupal moratlity in a few treatments
Indicated the presence of some hiplogically active princi-
ples, which may be resE)_onsmIe for inhibiting the com-
plete pupation or affecting the normal metamorphosis.

Data on the comﬁ_anson of various concentrations
of a plant agalnst third Instar larvae revealed that in
treatments ot B. longifolia, C. honduc, E. ribes, A
Indica, S. IapPa and A, vasika, a highly significant
difference existed in the various Jevels tested (Table 5).
While In the other Rlant_ materigls there was no 5|%n|f|-
cTnt difference in the different levels within the Same

plant product. o
In the present stud_¥, the treatments of Bougainvillea
Sﬁ" F. indica, B. Ion%u olia, C. honduc and E. ribes have
shown toxicity to well fed third instar larvag of housgfly.
The insecticidal potential of bracts of Bougainvilléa
sp. and seeds of E. ribes is substantiated by the findings
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Table 4. comparative efficacy of promising plants against third instar larvae of Musca domestica I.
_ 40% conci. 30% concn. 20% concn. 10% concn.

Plant material Control
Larval Pupal Pupal Larval Pupal Pupal Larval Pupal Pupal Larval Pupal Pupal Pupal
B L
® CANNC CIIC W W

Bougainvillea sp. *¥%90.00° — —  *9000° — —_ roee - — TR0000 — — 2140

Fumaria indica 90.00° — — 90000 — — 90000 — —  8238* 1000 3707 2213

Bassia longifolia 90.00° — — 9000 — — 90000 — —  8055* 1600 4225 2320

Caesalpinia bonduc 90.00° — — 90000 — — 24100 1293 2900 883d 1533 2333 1760

Embelia ribes 84.45° 550 5206 7L11* 558 4761 6314* 560 3622 1934° 1493 000 20.33

Saussurea lappa 40.14* 1027 3679 35.86° 1500 28.08 15.81* 1827 1871 967d 1880 1645 19.07

Azadirachta indica 3098 753 2745 3039 826 3274 2084°d 833 3361 1793° 1180 1899 1906

Carum roxburghianum  37.44* 540 6213 3309° 7.27 6134 2518° 953 4003 2225° 993 3669 1853

Adhaloda vasika 2357° 1327 000 2265d 1153 000 1488° 1333 000 000 1688 000 19.33

Curcuma zedoaria 9.18d 1867 000 <=8 1826 0.00 6.19/ 1960 000 0.0 2053 0.00 20.20

Swertia chirata 000 1780 000 000 1900 0.00 000 1920 000 0.00 1960 0.0 19.60

Helleborus niger 000 1653 000 000 1800 0.00 000 1840 000 0.0 2073  0.00 23.46

Cleome viscosa 000 1980 000 000 2040 0.0 000 2080  0.00 000 2100 0.00 2040

Significance i * * i

SEmt 343 2.80 178 2.60

“Significant at 5% (P<0.05) level.

“ Corrected values sub{ected to angular transformation. Treatments with no mortality were not included in the statistical analysis.

Figures in a column wi

of Raoland Boric8, wherein the authors have reported
the toxicity of kerosene oil extract of Bougainvillea
sp. to Sitophilus oryzae and petroleum ether extract of

.~ ribes to a number of insect-pests res ectlvelt)t/= Re-
Ies

ports are available regarding the repellent properties of

T able 5. comparison of different concentration of ad few

selected plant powders on the mortality of third instar

AE OF musca domestica I.
% mortality at the indicated concentrations

Plant m aterial

40% 30% 20% 10% S.Em Cgo/at

0

B. longifolia 90.00 90.00 90.00 8055 056 182
F. indica 90.00 90.00 9000 8238 NS —
C. benduc 90.00 90.00 2410 833 062 202
E. ribes 8445 7111 6314 1934 316 1030
S. lappa 4014 3586 1581 967 369 1203
A. indica 39.98 3039 2084 1793 244 796
C. roxburghianum 3744 3309 2518 2225 NS. —
A. vasika 2357 2265 1489 0.0 180 6.02
C. zedoaria 918 918 619 00 NS —

N.S.=not significant (P<0.05)
Values corrected and subjected to angular transformation

h the same superscript letter(s) do not differ significanty.

A. indica leaves a%amst Ephestia cautellad and Tribolium
castaneum?2. I the present study, the leaves of A
indica did not show any marked efféctiveness as stomach
or contact gplson against third instar larvae of houseﬂy
though against egds and earlY instars the. leaves did
Show’ some eﬁlcaC)(. Pandey et al3 have discussed the
antifeedant, repeflent and " insecticidal properties of
L, camara against Athalia proximo. However, it was not
effective atqa_mst eqos and early instars of housefly
except that It prol_on%ed the larval duration to Some
extent. - S. chirata in the, Hresent study was ractlcallx
Ineffective against third instar larvae,” However, Sin

and Pandeyl) have reported the effectiveness of 3.
chirata powder on the growth and development of Ute-
thesia pulchella. Majority of the plant products tested
in the present work” are” medicinal 1L hence extensive
studies ‘are peing carried out to isolate and assay the
gtcélrvaeg eprlnclples of such plants against insect pests of

Acknowledgement

MAuthgrs wis]b tt% thalnkt_tDtr. B. L Amladand Mr. S K
aJumaer, e Institute for providing necessa
fachltles and encouragement tLrouBrmut th% course (r)¥
Investigation.



108

References

1. Rao Ssshagiri, D., Insecticidal potential of the corolla of
flowers. “Indian J. Ent, 1985, 17, 121.

2. Atwal, A. S, and Sandhu, G. S., Preliminary studies on the
efficacy of some vegetable and inert dusts as grain protec-
tants. " J. Res. Punjab Agric. Univ. Ludhiana, 1970, 7, 52

3. Pandey, N. D., Mahaveer Singh and Tewari, G. C., Antifeed-
ant, repellent and insecticidal properties of some indige-
nous plant materials against' Athalia lugens proximo.
Indian J. Ent., 1977, 39, 60.

4. Ahmed, S.M., Harish Chander and John Pereira. Insecticidal
potential and biological activity of Indian indigenous
glants against Musca domestica. Int. Pest. Cont., 1981,

5. Ahbott, W S., A method of computing the effectiveness of an

insecticide. /. Econ. Ent., 1925, 18, 265.

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 20, MAY/JUNE 1983

6. Snedecor, G. W., Statistical Methods.
Press, Ames, lowa, USA, 1950, 449.

7. Duncan, D. B., Multiple range and multiple F-tests.
metrics, 1955, 11, 1

8*. Borle, M. N., Exploration of the insecticidal efficacy of
some indi%_enousplantproducts. 1966, Ph.D. Thesis, IARI,
New Delhi-12.

9*. Fry, J. S. and Sons, Neem leaves as an insecticide. Gold
Coast Farmer, 1938, 6, 190.

10*. Singh, H. and Pandey, P. N., Effect of Swertia chirata on
the development and growth of Utethesia pulchella. Z.
ang. Zool., 1979, 66, 15.

11 Nadkarni, A. K., Indian Materia Medica, Popular Book
Depot, Vol. 1 1954,

lowa State College

Bio-

‘Original not seen.

Optimisation of Conditions for Malting of Sorghum
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Malting conditions for sorghum were determined using a local variety: 1S 2941.
steeping and germination times and the effect of heat treatment on malt quality.

The conditions studied were the
The parameters used to assess the

malt quality were the malting loss, cold and hot water extracts, reducing sugar content of the extract, diastatic power

and liquefying  power.
for malting.Due to the rapid inactivation of

A steeping time of 18hr and a germination time of 4-5 dayswere found to be optimum
hydrolytic enzymes at high temperatures, killing at moderate tempe-

ratures (around 100°C) for short periods (3-4 hr) is recommended.

Consiclerable work has already been done on malting
of sorghum!(Sorghum vulgare). ° Its extensive use in the
brewing of ‘Kaffir Beer" in Africa is also well known.
Although this cereal |5 not extensively cultivated In
Sri Lanka at present, It has been shown that climatic
and_soil conditions of the dry zone are ideal for its
cultivation on a_commercial scale.

From the previous study?, it was observed that yellow
varieties of _sort%hum were superior to others for mialting.
Therefore, in fhe present study a yellow variety con-
monly grown in Sri Lanka, ‘IS 2941’ was seleCted to
optimise_conditions for maItmIq. The qualltz/l of the
final malt was assessed by amylalytic enzyme activities
and the quantity of extract obtained.

Materials and Methods

Materials: Sorghum, variety ‘IS 2941’ was obtained
from the Dry Zone Research” Station, Department of
Agriculture, "Mahailluppallama, Sri Lanka.

Ste_epm% and germination: Grains were steeped in
running ag water at room temrp_erature approxr
mately~30°C) for predetermined periods. The stegped
grain$ were drained and germinated on cemented flogrs
in layers of 58 cm thickriess. Germination was carried
out i darkness at room temperature. The grains were
mixed r_e%ularly during germination and waterm% Was
done with a sprayer Wwhen the _?rams appeared o be
dry. After germination for specified periods, the grains
were dried in an oven at 45°C to a moisture contént of
apErom_mateI 10 per cent (ww).
rinding .of malt; Malt was ground in a laboratory
Qggnrrtr&erre mill and sieved through a test sieve of 710 pm
Heat treatment of malt; Malt was subjected to heat
treatment in Iaa/ers of 3-5 cm thickness for definite
Renods at predetermined temperatures.  During the
eat treatment the malt_was mixed reqularly.
Analytical methods: The cold extract, hot extract,



PATHIRANA 6, al.: OPTIMISATION OF CONDITIONS FOR MALTING OF SORGHUM

reducing sugars as ‘maltose’, diastatic power and lique-
Ing. gower were determined according to the method
escrived by Jayatissa et al2 N

In this_study,” three steeping periods comprising 8
18 and 32 hr were used. Grains steeped for different
periods were germinated for 2-6 cays. The quall
of the malt ths obtajned was assessed on the hasis of
the malting loss, cold and hot water extract, total
reducing stigars as maltose in the hot water extract,
diastatiC power and the liquefying power (Table 1)

Results and Discussions

Effect of ste_epln? time and germination time on malt
uality: - Malting Tosses were™directly propotional to
the number of days allowed for germiriation. In the case
of different steepwg; periods, the relationship between
the steeping period and maltm% loss, was not clear,
However, the results indicate that longer steeping
periods lead to faster rates of germination and higher
malting losses. Also as shown in our earlier study%J
these malting losses are much higher than those reporte
for barley. ~ Cold water extracts of samples obtained
bg steeping for 8 hr were somewhat lower than those
obtained 1 steegmg for 18and 32 hr. They ranged
between 17and 28 per cent over the period Of germi-
nation of 2-6 days, while for samples obtainéd b
steeping for 18 and 32 hr the values ran?ed from

to 32 and from 21 to 3L _P_er cent respectively. _These
values indicate early modification of grain constituents

ty and
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in samples obtained by steeping for 18 and 32 hr, This
fact s reflected in the“hot water extract values of these
samﬁles also which were above 60 per cent (dry basis)
on the second day of germination. Samples obtdined b

steeping for 18 i gave the best hot water extract values,
by"the 4th day of germination these values were
much suPenor to those™ of the samples obtained b;{
steeping for 8 or 32 hr. The very satisfactory extrac
values ‘obtained on the 4th day of germindtion for
samples obtained by steeping for 18 hr” indicate that it
may be [{)OSSIb|e to”cut down the %ermmatlon time to
around 4 days with this variety of orghum oy using a
steeping timg of 18 hr and theéreby redluce thé malting
loss to"a minimum.  The reducing sugar content (a5
maltose) in wort followed the samé pattern as the hot
water extract. ~ Higher maltose contents (upto 89.3
er cent) were observed in _samﬁles obtained Dy steepin

or 18 hr as_compared with those of samplés steepe
for 8and 32 hr which were somewnat lovier,

Samples obtained by steeping for: 32 and 18 hr indi-
cated the early development Of diastatic power with
longer steepm% periods, These samples %ave diastatic
poviers of 46.3 and 36.6 KDU/g respectively on the
second day of germmatlon as comRared with 138
KDU/g of‘samplés obtained by steeping for only 8 hr.
However, this difference narrowed down to a minimum
as the %ermmatwn progressed.  As_indicated in our
earlier Study the highest values of diastatic power
observed with local Varieties of sorghum  (around 60

Table 1. effect of steeping and GERMINATION PERIODS ON MALT QUALITY OF IS 2941 VARIETY OF SORGHUM

Steeping Moisture  Germination ~ Malting  Cold water Hot water ~ Sugars as  Diastatic Li%uef%ing power
period” at the end of  period loss* extract*  extract*  maltose* lJ)ower (g starch/g malt/hr)
(hr) steeping (%) (days) (KDU/g)

8 3815 2 3.0 16.8 35.6 L1332 138 44,0

3 48 189 535 532 338 55.0

4 116 207 69.2 68.02 49.1 63.2

5 159 25.6 821 791 522 66.0

6 23.9 28.0 84.3 817 54.9 64.0

18 4374 2 9.2 215 61.7 58.3 36.6 45.2

3 129 22.0 .7 75.0 56.5 55.0

4 195 25.6 82.4 811 58.9 58.0

5 233 24.2 87.7 86.7 54.9 60.0

6 310 316 92.0 89.3 535 58.0

RV 49.78 2 6.5 223 65.0 64.1 463 55.0

3 10.2 246 67.5 66.2 45.7 56.3

4 16.3 250 2.1 712 49.4 575

5 235 249 176 71.0 485 613

6 267 30.6 85.9 835 59.0 60.0

“(Values are percentage of malt on dry basis)
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KDU/g) were much lower compared with those of
barley.” However, when compared with the best values
reHoorted for African varieties of sorghum3 which were
around 70-80 KDU/g, these values appeared somewhat

satisfactory. ) :

L|(luefy|r(1jg owers qf malts obtained b%/ steepm%
grains for different periods did not_show any clearcu
relationship to the steepwg; eriod. The values obtained
In this stugy (around” 60~70 g starch/g malt/hr) were
somewhat lower than the highest values obtained for
Sri Lankan varieties in our earlier study?2 (around
10-80 g starch/g malt/hr). _

From this study, it can be concluded that a steeping
period slightly higher than 18 hr and a germination
period ot around 4-5 days would be optimum Tor the
production of malt fromi sorghum variety ‘IS 2941’

Effect of heat treatment on malt quality:  Kilning
of malt at elevated temperatures is necessary to remoye
the raw flavour. of green malt and also, to promote the
chemical reactions™ responsible for the | (
flavour  components which impart the characteristic
flavour to malt. However, kilnin fl|SO brings about a
loss In the enzyme activities of malt, and It not mini-
mized this may, 1‘g|ve rise to problems during mashing.
While kilning“o sor?hum alt, special consideration
should be %wen to the Toss in enzyme activity as the total
enzyme activity in sor?hum malt is conmderablg |ower
than that of barley malt. In this studly malt was Subject-
eql to heat treatment at 80, 100, 120 and 140°C for
d%ﬁ%r_erp]t PeI‘IOdS. This was mainly to study the effect
of hi

the malt. Before subjecting to heat treatment the green

formation of

emPeratures on the amylolytic enz%mes of
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malt was dried at 45°C to a moisture content of less than
10 per cent (wiw) as higher moisture levels would acce-
lerate the inactivation 0f enzyme at hlgh temperatures.
The main parameters used in the assessment of malt
quality after heat treatment were the hot extract, total
reducing sugars as_maltose, diastatic power and the
liquefying power ﬁTabIe 2). The cold extract values
decredsed markedly with "increase in. the treatment
temperature. A temperature of 80°C did not have any
effect on the cold extract values of the malt even after
treatment for 6 hr.  On the other hand, at 140°C a
marked drop in the cold extract values was observed.
The effects of temperatures of 100 and 120°C were
somewhat intermediate.

The hot water extract values also showed a marked
decrease with increase of treatment temperature. While
at 80°C there was no effect upto 6 hr of treatment, at
140°C there was a consigerable drop in the hot extract
values, This may be attributed to the inactivation of the
hydrolytic enzymes, ma|nl¥ amYIases, at these higher
temperatures. "The effect o treatment at hqher tepe-
ratures was more prongunced with respect 1o reducin
su%ar of the extract. This is Inclicative of the Inact-
vation of saccharifying amylases (/3-amylase) to a much
greater extent than'thé || uefymg amyldses (*<-am Iasea
at higher temperatures. The same effect is again reflecte
In the distatic power and liquefying power values. The
markeq decrease in the distatic power, which is a mea-
sure of the degree of maltose produiction (liquefaction
& saccharification) is again indicative of the inactiva-
tion of /3-amylase.” Therelatively lower decrease in the
liquefying power shows that the”< -amylase component

Table 2. effect of heat treatment on the malt quality of IS 2941 variety of sorghum

Treat. Treat. Moisture ~ Cold water

Hot water Suqars as

Diastatic power  Li uef%ing power

t%gép) pe(Hro)d (% wiw) extract* extract* maltose* (KDU/g) (g starch/g” malt/hr)
80 2 5.6 16.6 70.0 65.0 26.4 70.0
80 3 58 16.6 70.6 65.2 24.6 70.0
80 4 54 162 68.5 63.9 2.7 70.0
80 5 55 16.6 69.8 63.6 231 69.8
80 6 5.2 165 69.2 62.7 228 69.8
too 2 54 16.2 65.8 58.8 147 68.5
100 3 4.6 159 63.1 514 138 65.7
100 4 45 15.6 66.3 56.5 131 62.4
100 5 42 152 63.0 54.4 111 62.2
100 6 44 153 62.4 51.0 108 62.0
Control - 9.9 16.6 134 67.7 281 70.0

Values are percentage of malt on dry basis
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IS much more resistant to heat, Therefore, it appears
that the extracts of malt treated at higher temperatures
consist mainly of dextrins and oligosaccharides which
contribute much less to reducing sugar content and also,
to the fermentable sugars. _

It could be concluded from the study that the sacchari-
fying amylases of sorghum malt are hlghl_){ susceptible
to thermal inactivation.  Accordingly,” kilning has to
be carried out under moderate températures.
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The egg breaker-separator developed has two components, viz. a ‘Breaker Unit’ and a ‘Separator Unit’.

The breaker

unit breaks the egg and releases its liquid contents with yolk intact and the separator unit separates albumen

from yolk.

each other forms a receptacle for a single egg.
fixed plate.

ed through the slot and the yolk is left behind.
with a separating efficiency of 97 per cent.

The necessity to separate egg-yolk and albumen arises
from the fact that, they diifer considerahly in their
functional properties and find diverse uses in food and
other inglustries. Egg-albumen, due to its good foaming
ability, finds extensive applications in candy, and bakery
Industries for the production of light weight, spongy
and soft Rroducts_. Dehydrated egg-albume is used in
textile,  photo, prlntmq and pharmaceutical industries,
These industries mainlly use the adhesjve property. of
the albumen. The egg-yolk has an excellent emulsifying
property and it findS ready-made applications In Cos-
metics, “soap, food and phiarmaceutical industries. It
%|Sﬁ sseer%er? as a good medium for the preservation of

ull-semen. .

It requires about one minute to break on an average
15 egos manually. 1 the contents are to be separated,
then,2 to Be%gs can be broken and sei)arate (i one
minute. Dug 10 the slow rate of manua breakm% and
separating of eggs in the egg Process_mg CE)Iant, there 1s
the possibility "0f spoilage "of egg-liquid before it IS
being processed. The'paper describies a mechanism which

The breaker unit consists of a pair of chain and sprocket drives, juxtaposed on a horizontal plane.
The chains are provided with half cups and each half cup with a spring loaded knife.
Egg gets cracked when the half-cups move against an overhead
Cracked eggs are opened as the half-cups move apart on the sprockets.

directed to the separator unit which consists of sheet metal channel having a rectangular slot.
The equipment could break and separate about 12 eggs per minute

A pair of half-cups facing

The contents of egg are
Albumen gets drain-

can be used to build up a commerical machine for
automatic breaking and separating of egg-liquids.
We|8ht of a chicken egg normally 1iS between 55
and 60g. Percent?rqe weights of the three components
of the egg are; shell'9 to 12 per cent, albumen 58 to 60
per cent'and yolk 30 to 33 per cent. _
Shape of an gqg-shell approximatesa prolate-spheroici h
A widely used Sniape index is the ratio of length of polar
axis ‘a’’to diameter ‘o’ at the eﬂuator (Fig. 1)._The
ratio of a/b normally lies between 1.2 and L5, Equa-
torial diameter general}l1y measures between 3.3 and 45
cm and the polar lengtt between 4.0 and 55 cm,
Whena s eII-e?g IS placed on. a flat surface (Fig. 1)
the yolk s found t0 be slightly displaced from its central
position towards the hottom of the shell, Ieavmg a layer
of aImeen of aJ)IprommateIty) 12 ¢m thickness above It.
Egg%s ould, therefore, be broken from Its top and a
knife shoyld, not genetrate a depth greater than 1.2 ¢m.
The yolk inside a shell egg is sufrounded by a thin
rotejnous layer called vitelline membrane (Fig. 1).
or the process of separation of yolk and albumen, the
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T e

VITELINE MEVERANE
Fig. 1 Structure of an intact shell-egg

role of vitelline membrane is most crucial. If the mem-
brane reaks it will be impossible to separate the yolk
rrwnt e albumen. ;
en an eqq s stored at a temperature of 10to 12°C
for a day or two the vitelline membrane gets contracted
fromall srdes giving the yolk an aPpearance of a sphere.
At thrs temperature strength of this membrane has
been found to be maximum. _In a commercial egg
Erocessrn I%ant where mechanrcal e%g breaking a
eparatrng achines are employed, the temperattire of
eqg and_of breaking room’ sHould be maintained at

0
Qutside t e vitelline membrane, there lies a layer of
thick albumen and the yolk is centrally suspended by

PLAN

PHSER @

al dimensions in cm

Fig. 2. Dimensions of spread of egg liquids when
poured on a flat surface.
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a et of two olar chalazae ( Frﬁ] 1), These chalazae
provide an attachment hetween the Vitelline membrane
and the adjacent thick albumen.

When an eqg is carefully broken and its liquid is
poured on to a flat smooth surface, the position and
geometrx which the yolk and albumen fake are shown
in Fig. 2. The diamgter of the yolk will then measure
about 35 to 4 cm, Onar%orn 0, eherght H.of albumen
ets reduced leading to more spreadrn? of the contents,

method based on the measuremen of the value 0
H is @ measure of the qua %0 eqq alpumen, Haugh
Unit is one such method which was originally developgd
by Raymond Haugh3 and IS expresséd as

H.U.= 010 gH (PEOEEN0 o] o)

where H U |s Haugh Unit, H is albumen herght in
2 and” W s weight of shell egq’in
Thrs method sen/es as an ndlirect way of meastiring the

&g
%resh efos collected from market were stored_ af
atem erature0f7t0 2Cunt|Ithe were used. Physical
rtreso ez(r] s used In th eexRer fments areasfo OWS:
au un|t6 werghto snell egg 58d:2 g; weight
of eg liquid 52+28 diameter of yolk when poured
2@ fz %t surgace 340:05 cm; and volume of albumen

Breaker unit

The breaking mechanism works on the principle,
that an egg whén pIaced between tvvo hal ves of an egg
shaped cuE() and IS broken from the to uP a sPrrn
loaded knife attached to each cup, followed ){s Ittrnﬁ
of tvvo halves of the cup on a horizontal plane, wi
result in_release of Irﬂur contents of eg % wit
Intact. The process can be mage continuou ypIacrn%
a series of halfcups on two endless chain drives.” Fig,
shows the designed mechanism.  Two endless chains
$8 9) are mountted on sprockets SS Eﬂ Each chain is
ixed with a half cup 1(1 2). When the two half cups
face each other they orm a receptacle for holdrnP
sin eeﬁg Portion LRN of the overhead fixed plate
(13) . 1s horizontal and the Portron RK'is curved upward.
Vertrca distance between the sprokets (3 or 4& and the
orrzontal portion LRN of the overhead fixed plate Is

t equal to the equatorral diameter of an eqg.
WO Spring loa ed knives (2 m are attached to gach
% e knives remain in upright position
be ore the half cups enter under the curved portion RK
of the overhead fixed plate. F g 4 show the details of
the spring loaded knife befors and after they have
entered under the overhead fixed plate. As has been
pointed out earlier, the knife should not penetrate
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SECTION X-X

Fig. 3. Egg breaker separator

Scale 1:4. All dimensions in cm.

(1) Half cup with sprrnngoaded knife (C. 1 2 HaIfcup with spring Ioaded knrfe G. 1), é Head S rocket éM S), (5
()Tarl sprocket fMS rive handle ( Charn (Alloy steel); uide rod ' ur collection
tray (Al sheet); é AOverhead fixed plate ( MS %Power transmrssron gear C I) 96)8 rrn Alloy steeI C)Frame with
breakerunrt an 182 Inclined channe ﬁl 9) (20) Albumen arrestor (Al); g )Rectangularslot hannel angle
meter PIastrc rame of the separator unit 24 Pornter of 22 (M.S.); 25, Knife (G.L.).

CI Cast |r0n M.S.=Mild steel: G.I. GaIvanrzed iron; Al.=Alimtinim.

insicle an e?g to a depth greater than 12(:m The wrdth drstance between the sprockets (3,5) is limited to 30

of the knife is, therefore, kept % The knife

remains in its down osrtron until the aI f cups come In order to ki pthe half cu?s intact without movin

out from, underneath the overhead fixed plate Land N, apart, two_guide rods (10, 11) are provided (Fig.

Egg liquid s discharged at R and the empty shell af  which are frxed on to the frame The horizontal distange
Land N. At A the half cups come again facing each  befween the two rods is such that the half cups remain

other and the operation continues, tightly pressed together, as they move under the overhead
Bicycle crank sprockets of 18 cm diameter are used fixed plate. ~ The lower portion of the cups, touch

for the sprockets (3, 4). For other sprockets (5, 6) €ach other but a gap exists at the u Pper part’ of the

bicycle free-wheel sprockets of 8cm diameter are Used. cuBt rough whichthe knives can get |

To prevent the sagging of the chain, the centre to centre  Power t0 drive the mechanism was supplied to one of
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KNIFE \2em
FYXED OVER HEAD FIXED
PLATE
EGG SHELL
HINGE !
POINT YOLK g SPRING
v
w
CHAIN % DIREC TION
DIRECTION { OF MOTION
OF MOTION =~ OF THE CUP tjQT TO SscALE
OF THE CUP NOT TO SCALE
Fig. 4a. Details of spring loaded knife before its entrance Fig. 4b. Details of spring loaded knife after its entrance

under the fixed plate.

tail sprockets hv Both the sprockets are
connece 08 ua 5|ze gars g14 1),
Th eoptlm m linear speed of the chain s found to be
6 cmisec.  Higher than this, speed ruptured the yolk,
due to the j %er If the speed 15 less, then the albumen
Slowly seep d out of the shell and this led to the settle-
ment"of yolk on the cracked edges of the shell. During
the openm(t;hof the shell, the yolk thus settled, got pur-
ctured by the cracked edges of the shell,
the length of the chaln is 107 cm and a t|me of 5
sec 1S requwed for an effective se aratlon of yo lk_from
albumen In the separator Unit, a total of 107/(6
halfcups could be mounted on each chain. In the resent
model, however, only one cup Is fixed and the Teeding
of the eggs to the cUp is done manually.

Fig. 5.

under the fixed plate.

Separator Unit
_ urm% separation, vitelline membrance of the onk
Is subjected to_some amount of mechanical stress.

Ind out a suitable perforation which would |mpart
Ieast stress to this membrance. a range of circular holes
and rectanqular slots were tested for perfect separatlon

A preliminary trial wes made with a perforated In
clined channel "having circular holes of various dla
meters. - Several combinations of inclination of channel
ed and hole size could not bring about an effective

paratlon Wnen trials were made on an inclined_chan-
nel (18 In Fig. 3) with a rectangular slot (2% it wes
observed that one slot was sufficient to remove the whole
of albumen. Observations were made at various channel
inclinations 0" (Fig 3). slot angles <. andl slot wiciths

Automatic Egg breaking and separating device
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to find out the best combination which would give a
quick separation of the albumen without distorting or
ruPturln the dyolk. .

t was found that when egg liquid was poured on a

flat surface (Fig. 2), the thick albumen took an elliptical
shape with a mammvm width of 4.5 cm. Based on this,
wigth of the channel bed s fixed at 5.0 cm, _
theThg lte(est shape of the slot is one which is able to retain
to yumkly discharge the albumen. Observations were
made on"the reteition time of yolk on a horizontal
channel having slot width d and “slot angle <varyin
from 3 t0 5 mm and 40 to 60° respectively. It was
found that an unruptured yolk was able to stand on the
slot with. d=3 mm and < =60° for a period of more
than 5min. There was no difficulty for the albumen to
0et dlschar([;ed through the slot of this size,
" In order o have a Small separation time, the channel
inclination to the horizontal should be as large as
ossible.  When the angle 0 was more thap 7°, “hoth
he yolk and. the albumenumped out of the slot without
any” separation. It was, howeyer, observed that at
room temperature (25-30 C% yolk became very_suRpIe
and could’ even pass through ‘a. slot having a width of
0. 3cm. In orcer to avojd this problem,” better results
were obtained when inclination “of the channel was
increased from 7° to 9°.. _

The separation was achieved when the albumen drain-
ed out of the slot leaving the yolk behind. \When the
contents of anoth%r egq W Poured at point M of the
channel (Fig. 3), the liquid of the latter egg pushed the
yolk which“was previously standing on thé slot to the
point P downstream. The yolk of the latter egq again
stood on the slot. A contintous separation of albumen
from yolk coyld thus be achieved. ==~

A further improvement on positive discharge of
albumen is achieved by fixing a pair of metal strips (19
20) over the slot as shown in"Fig. 3. These metal strips
aré attached to the channel sice walls, 3 cm ahead of
the slot and extended 2 cm beyond the slot. At their
point of fixture to the channél walls, the horizontal
distance between them is eﬂual to the wigth of the f,han-
nel (1.e. S%m) but at the other %nds the distance Is slight-
Ily eo\;gre5 tC r%n the most probable diameter of the yolk
attgjn a smogth entry of the yolk

The_ gap tt;etwe n the c?]gnnel bed and the metal
strip iIs” kept equal to the thickness of the advancing
edge of the thick albumen, gabout 2 mm). The two
points E at which the strips touch the channel bed
arrested the advancing thick albumen and allowed it
to be drained out through slot.

for a maximum length of time and still is able |

The strips are given a smooth curvatlre to
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Performance of the Device

The developed model was tested for about 200 eggs
and it worked very satisfactorily, ~ As fresh egg Was
mainly used, there"was no possibility of breaking a
rotten eg%. In & commercial plant, C&ﬂdhﬂ% and other
visual methods eliminate this problem before the egg IS
subjected to breaking operation. If any eqg escapes
these checks, manually scooping out the esce_ndln? elqg
iqujds as it moves o the jnclined bed seems inevitable.

he efficiency of s|paration t\ may be gefined as the
percentage weight of albumen separated from the total

g weight of albumen fed into the separator unit,

W2

AW -(W,+W3) xI0°

where, _
tl "efficiency of separation, per cent
W=weight of shell-eg% o
Wj=weight of empty shell and adhering film of albu-

men

W2=weight of albumen separated by the separator
W3=weight of yolk after washing it in water.

Values of different we|%hts W, Wi, W2.and W3 were
measured for two dozens of eggs and the separation
efficiencies were calculated. Average value of seE)aratwn
efficiency was found out to be 97+ T5 per cent.

Futuré Improvements:  In order to convert the deve-
loped mechanism . into a successful machine certain
changes are required to be made. Providing more
number of cups on the chain, use of stainless steel
for some of the parts which_come in contact with e%g
Ichuml and copnecting a suitable power source to the
machine are few such changes. .Chain and sprocket
may be made of food grade plastic to avoid contami-
nation of eqg liquid_ with lubricant as plastic chains
do not require [ubrication. A finger _rotatmg below
the bottom of slot of seParator may possibly, shear out
hanging albumen quickly and will enhancé the speed
of sepdration.
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RESEARCH NOTES

EFFECT OF SURFACTANTS, FATTY ACIDS AND
GLYCERIDES ON THE GELATINIZATION VIS-
COSITY OF ATTA (WHEAT FLOUR)

Peak gelatinization viscosity increased while amylose
solubility decreased as a result of addition of fatty acids,
mono— and di-glycerides and surfactants. Vegetable oils,
tryglycerides, guar-gum, locust bean, gum, carrageenan,
carboxj-methyl cellulose, sorbitol, buty-land amyl-alcohals,
however, showed no effect on the gelatinization behaviour
of atta.

Surfactants either alone or with shortenlng are
widely used for improving the_texture and keeping
quallk/y of baked products. “In this laboratory, addition
of vgnaspati, and mqno-gl¥cer|des has been found
beneficial in the retention 0t soft texture in preserved
ch%ﬂatlesl ) o

[he peneficial effect of surfactants and lipids is
believed to be due to their ability to form complexes
with amylose2. However, published literature on the
effect of Surfactants and fatty acids on the gelatinization
behaviour of starches are at variance. Mitchell and
Zlllman3 and Medcalf et alA have reported that fa
aclds increased gelatinization viscosities, whereas Gra
and_Schoch5 indicated that fatty acids reduced the
maximum hot paste viscosity. Onthe other hand, Tenne
et alA reported that sodium-stearoyl-2-lactylate raise
the hot paste viscosity of wheat starch, but Teduced the
viscosity of rice, tapioca and potato starches. Also, in
most of the studies Pure starches rather than wheat
flour have heen used hou?h other components of flour
especially lipids and proteins are known to interact
with the_ surfactants and modln{
on %elatlnlzatlonz The present paper describes the
effects of some surfactants, fatty acids and their glycer-
des on the elatlnlz?]tlon_ behaviour of atta normally
used for pre arln?c apties. N

Brabender . amyfograph was used for determmmg

eak gelatinization "viscosity using 65 g of atta_ﬁl
Ber certt moisture) and 450 mi. watef. Known quantities
of additives were added to the atta before” making
slurry for transferring in amylograph bowl,

Sofuble am¥lose, was determined accordingto Yasunaqa
etalA For stud mg the effect f surfactarits on soluble
amylose, slurries of atta (5 g In 30 ml water) both
with and withqut additives wére heated in boiling water
for 15 min. with constant st_|rr|n80 After cooling, 5 ¢
samples were homogenised with 100 ml water and Slur
centrituged at 8000 p.p.m. for 10 min. Two ml aliquots

their overal| effects

of supernatant were treated with 98 ml of 0.004 per cent
lodine solution and the blue colour developed was
meaﬁured at 660 nm. _ ,

The ?ﬁec_t of free fatty acids, _glyce_ndes and_some
vegetable oils on_the peak (t;e_lat_l ization viscosity of
atfa 1S shown in Table L [T is interesting to observe
that all the fatty acids and mono-and di-glycérides signifi-
cantly increased the peak gelatinization ‘viscosity. ~ But

Table 1. effect of additives on peak gelatinization viscosity

OF ATTA

Additive Gelatinization
viscosity (B.U.)
None 540
Stearic acid (0.5%) 675
Palmitic acid (0.5%) 665
Myristic acid (0.5%) 670
Oleic acid (0.5%) 720
Linoleic acid (0.5%) 740
Sorhic acid (0.5%) 540
Tristearin (0.5%) 550
Tristearin (1.5%) 540
Tristearin (5%) 560
Triolein (0.5%) 540
Triolein (2.0%) 550
Distearin (2.0%) 640
Diolein (2.0%) 610
Safflower oil (0.5%) 540
Safflower oil (5.0%) 520
Groundnut oil (0.5%) 530
Groundnut oil (5.0%) 540
Vanaspati (0.5%) 530
Vanaspati (5.0%) 525
2-Amino-I-butanol (0.5%) 980
Sorbitan mono oleate (0.5%) 635
Sorbitan mono laurate (0.5%) 660
Polyoxyethylene sorbitan mono-laurate (0.5%) 765
Polyoxyethylene sorbitan mono-sterate (0.5%) 730
Polyoxyethylene sorbitan mono-oleate (0.5%) 750
Sodium stearoyl-2-lactylate 670
Glycerol monostearate (0.5%) 620
Sorhitol (0.5%) 560
Glycerol (0.5%) 530
n-Butanol (0.5%) 540
Isoamyl alcohol (0.5%) 550
Guar gum (0.5%) 550
Carrageenan (0.5%) 535
1Y Carboxymethylcellulose (0.5 %) 540

116



EFFECT OF SURFACTANTS, FATTY ACIDS AND GLYCERIDES ON THE GELATINIZATION VISCOSITY OF ATTA

t%glycendes and vegetable oils did not exert a significant
ect even when incorporated at a level of 5 per cent.
Ort oefer9 has reﬂorted that adgition of vegetable oils
does not change the hot paste viscosity of Waxy maize
starch, OIerc and |noIe|c acids exhibited_ relatively
greater effect than stearic, palmitic_and myristic acids,
In the present study, all the emulsifiers tried increased
the gelatinization viscosity of atta; the chanqes however,
weré not related with their HLB hydroPh ic-lipophilic
balance) index. The effect was In case of 2-
amino-L-bytanol fol owedb oyo>?/ethyelene sorbrtan
esters, sorbitan esters and cero esters Sorbitol,
glycerol, butyl-and_amyl- aIco ols, however, had no
ffect on gelatinization Viscosity of alia though some
of these alcohols have been reparted to form complexes
with amylose, _ Incorporation of these alcohols did not
cause a“significant clecrease In the concentration of
soluble amylose during gelatinization.  On the other
hand, addition of emulSifiers and free tatty acids signifi-
cantly reclucedl the amylose solubility in water indicating
their”interaction w;th"amylose molecules dunn(f elatr-
nization (Table 2). DeCrease in amylose sofub
however, was not found to he. quanfitatively reIated
with the jncrease. in peak gelatinization viscosity. This
may be due to drfferentral stabrlrtres of amylose-emulsi-
f|er complexes at Pea gelatinization  temperatures,
t ou%h a direct proot of thesame has yet to be obtained,
Add ition 0f vegetable 0|Is trrgl¥cer|des and sorpic acrd
d not change significantly”the amylose solubili
Co |son]% has reported that surfactant absorbs on t e

surface of the granules and thereby decreases the swelling
Table 2. effect of additives on soluble amylose in heated
SLURRY OF ATTA
Additives % decrease
Polyoxyethylene sorbitan mono oleate (0.5%) 2
Sorbitan mono stearate (0.5%) 26
Polyoxyethylene sorbitan mono stearate (0.5%) 24
Sorbitan mono laurate (0.5%) 2
Sodium stearoyl-2-lactylate (0.5%) 5%
2-Amino-l-butanol (0.5%) 40
Stearic acid (0.5%) 45
Palmitic acid (0.5%) il
Myristic acid 48
Oleic acid 6l

2-Amino-butanol (0.5%) Sorbic acid (0.25%) 18
2-Amino-I-butanol (0.5%) Sorbic acid (0.5%) 2
Sorbic acid (0.5%) negligible

17

power and gelatinization viscosity — However, in the
present study, all the surfactants have been_found to
Increase the gelatinization viscosity. It is also interesting
to observe that triglycerides and vegetable oils which aré
most likely to be abdsorbed on starth granule surface, in
an agqueous environment due to hydrophobic intereaction
id ot result In Increased viscsity. It is most likely
that Increase in gelatinization viscosity by |ncorporat|on
of emulsrfrers may result from comp exrnﬁ of amylose
and res%tant inter- ranular adhesion. Suc |nterac |?]ns
wou e expected from substances having oth
drophilic and h drophobrc moities in the mo ecules
whrc are resent I fatty acids, monoglycerices and
emulsifiers but not in tri ){cendes It is also mterestrng
to observe th at uar qunt, locust bean gum, carrageena
and carobyy-methyl ce llulose nerther mcrease {the peak
gelatinization vrscosrty nor the_amylase solubili
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CHEMICAL AND MICROBIOLOGICAL EVALU-
ATION OF STORED GUAVA PULP IN PVC
CONTAINERS

Guava pulp prepared from Cvs ‘Allahabad Safeda’ and
Lucknow 49 was stored in 5 kg white PVC containers
with 500,750 and 1000p.p.m. of added SOg at room tempe-
rature (26-30°C). The pulp was analysed for TSS, titrable
acidity, pH, ascorbic acid, free SOg, tannins and reducing
sugars at 15-day intervals upto 60 days of storage. Increase
in reducing sugars and decrease in Vitamin C, tannins
and free SOg level were recorded. The fungi detected includ-
ed Aspergillus niger., Alternarla sp., Candida sp., Helmin-
thosporium Sp., and Saccharomyces $p. The study indicated
that for shorter periods, (upto 60 days) of storage, 500
p.p.m SOg is sufficient to check the deterioration. For longer
periods of storage, 1000 p.p.m. SOg is required. Guava juice
prepared out of the stored pulp was of good quality.

Guava ‘Psrdrum quajava L) is agrown in man rfarts
of India. It I1s generally constmed fresh and very little
15 used for processmg Kalra and Revathil studied the
storage of quava oulp contammq S02 in glass, PVC
and porceldin containers.  Resu ts of mvestrgatrons
carrred out to noreserve S%uav pu po with lower” doses
(500-200 2 VC containers at
ambjent tempera ure, are presente in_this_paper.
~Ripe_quava fruits, ‘Allahabad Szifega an(t
Lucknow-49" grown at the  Experimental farm o
Central Mingo™ Research Station,Lucknow, were
used. . White' PVC containers of 5-kg capacity with
fit-in lids alongwrth screw caps, p rocure fr m the local
market Were use or storae 0 K% The guava
pru D was prepared as describe Ira and Revathr
he pulp was heated to 75°C, cooled to 45-50°C and
then mrxed with potassium. metabisulphite 66<M§8)
before f||||n |n to the oontamers S02 at o
1000 p.p,m. was used.  These were stored af room
tem erature f26 -30°C for SiXt days and after that the
pulp was utilize eparafion of éurce The treat-
ments were replrcated hrrce T|trabI acidity, ascorbic
acid, reducing su%ars and free S02 were determined at
15 day intervals by AOAC2 procedure, Tanmns pH
S Were estrmated as described b}/] Kalra et a3
[p epwas dried. to a constant wergt
mors ur determmatron Mrcrobral loa wasestrmated

by serial dilutjon met o using yeast extract-potato-
dextrose agar (pH 4.5) for yeasts* and potato-dextrose-
agar pr 0.5 for ouId P,

moisture”content, but a slight decrease in TSS and an
Increase in titrable acidity of pulp was observed (Tables

[1HR contribution No. 1321.

During 60 da}/s of storage there was_no_change in
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1and 2). Although, there was no apparent change in
acidity of the storad pulp, the pH decreased at 60 days
of storage In both the Varieties. There was a graclal
dlecrease’in tannin content of both the cultivars, and the
loss was least in 1000 02 treatment (Tables 1
and 2). In both the cultivars there Was a sudden increase

Table 1. chemical changes in guava pulp during storage of
ALLAHABAD SAFEDA (ON PULP BASIS)
Storage in days
Fresh 0 15 30 45 60
Moisture (Percent)
T, 8526 87.02 8607 8668 8634 86.60
t2 81.14 897 8654 8672 86.86
t3 86.74 8588 8655 8642 86.82
TSS (°Brix)
Ti 957 930 89 849 815 8.9
T2 930 831 836 815 78l
t3 930 861 823 175 M7
Acidity (% as citric acid)
Ti 045 D44 048 049 — —
Ta 049 048 050 — —
t3 046 048 050 — —
PH
Ti 408 405 414 415 404 379
t2 404 420 415 409 37T
t3 413 416 418 410 384
Reducing sugars (%)
Ti 087 114 414 515 573 512
t2 137 417 469 536 508
t3 096 424 471 551 506
Tannins (mg. %)
T, 486.48 38274 33841 28967 27295 274.64
t2 41420 37145 29191 26892 27898
t3 41551 379.08 33555 288.65 282.45
Ascorbic acid (mg%)
Ti 6365 4184 3237 2137 2314 1897
t2 4340 3195 2716 2384 1744
t3 4071 3195 2598 2248 1657
Available SO02 (p.p.m)
T, — 4909 2132 3067 1757 1345
t2 7339 3458 3510 2993 1757
t3 8169 4038 4551 3407 22712



Table 2. chemical changes iN guava pulp during storage
CV. lucknow-49 (on pulp basis)
Storage in days
Treatments
Fresh 0 15 30 45 60
Moisture (%)
Ti 86.73 87.02 8709 87.14 86.78 8642
t2 §7.00 8703 8729 86.77 86.38
t3 86.97 8701 8711 8670 86.21
TSS (°Brix)
Ti 960 932 877 157 943 839
t2 932 817 197 863 852
t3 932 864 797 876 82
Acidity (as% citric acid)
Ti 045 042 043 044 042 042
t2 045 045 045 042 044
t3 045 044 044 045 045
pH
Ti 392 398 407 403 404 370
T2 398 408 404 401 371
t3 399 405 404 404 376
Reducing sugars (%)
Ti 118 138 473 463 551 558
t2 124 455 464 565 54
t3 110 457 461 546 542
Tannins (mg. %)
Ti 565.65 496.36 469.60 5C8.63 456.37 430.13
T2 547.74 47033 5C458 45267 446.54
t3 507.85 48160 53639 49051 46317
Ascorbic acid (mg%)
Ti 17588 11023 9310 9517 69.12  64.74
t2 11287 9130 9645 6843 6419
t3 10744 9104 9187 6715 6758
Available S02 (p.p.m)
Ti — 4909 4859 4437 4387 3357
t2 7339 6637 6241 5005 3769
t3 8169 8169 6211 6859 6035

CHEMICAL AND MICROBIOLOGICAL EVALUATION OF STORED GUAVA PULP IN PVC CONTAINERS

observed by Kalra and Revathiland it was more
nounced at” 15 day% ]pfs%tr%reage. It may

that breakdown
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pro-
othes%ed

be h
ynd other

hemicelltloses

soluble saccharides may contribute to the higher reduc-

sugars although

mg stich a mechanism is ot known.
HOwever, this Increase In reducing
not reflected In the TSS contents.

Sugar content was
It may be partially

attributed to glucose, fructose, etc, showing propor-
tionately lower. valugs on_ the refractometer scale?.
The ascorbic acid and free SO. contents reduced du_rmg

storage (Tables 1and 2
of frge g )

_ . Even the higher: concentration
02 did not retard ascorhiC acid degradation.

Kalra and_Revathil also reported a decrease in the
contents of ascarbic acid and free SO2 during storage.
The stability of ascorbic acid is adversely affected Ty

n

h
hlgher temperaturesg. . Besides, the containers may
ot_be completely air-tight.

~The Yeast and moHJI_d count in fresh. Puava [Pullo was
similar in the two cultivars (Table 3); it was negligible
after _heatm%. Durln%stor_a e, SO2 treatment was

effective In Suppressi

gﬁovvth increased to “37x102
XI02 after 60 days in 500 p.p.m. S02 treatment in.

: uite
g microbial population, the geast

and mould growth to

0
‘Allahabad Safeda’. However, after 60 days of stora%e
the yeast and mould population were only’I/5th and J,

Table 3. influence of so2 treatments on yeast and mould
POPULATION OF GUAVA PULP
Storage Allahabad Safeda Lucknow-49
500 750 1000 500 750 1000
Yeasts (x 102/g pulp)
15 005 ND ND 013 020 ND
30 03 028 025 028 035 0.55
45 425 275 525 1000 325 0.80
60 3700 1820 690 3650 18.75 475
Moulds (x 102/g pulp)
15 020 035 000 015 0.0 0.30
30 025 040 045 058  0.30 0.20
45 155 150 050 068 035 0.10
60 10.80 1250 068 300 185 1.00

Yeasts and moulds were not detected on O day.

ND=Not detected.

The yeast and mould counts
‘Allahabad Safeda’ was 177.6

)

x 102/g pulp) in fresh fruit pulp of
and %)33[) )and in ‘Luckn%wP49’

In reducing sugars which continued till the end of storage  was 178.20 and 6.00 respectively.

(Tables 1and™2). A similar rise in reducing sugars was

4
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respectively, of the amount present in the fresh Pulp.
This shows that the SO, treatment at the lowest level
of 500, p.Jp.m. was_effective in controlling the girowth of
mjcroorganisms.. The funlgl detected in the pulp includ-
ed A(s:peraglllus niger, Alternaria sp.  Helminthosporium
sp., Candidla sp.,” Kloeckera sp., and Saccharomyces.
he last fun?us was more predominant towards the
end of the storage period. =~

From the resufts, it may be inferred that the guava
pulp. could be stored without much deterioration in
quality with 500 gﬁm of SO. for a%prommatelg_tvvo
m%ntlg. The jUItC Iavmg 12°Brix, 8 erhcent md;%y
an er cent pulp was, prepared which was quite
acceptab?e when {u%ggd on I-Eedgmc scale. The Jumeqwas
stored well in bottles upto one year at ambient tempera-
ture. In conclusion, %uava fruit has good potential for
processing because of its strong flavour and keeping

quallt%. ..
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SYNERGISTIC ACTION OF GIBBERELLIN AND
ETHREL ON THE INDUCEMENT OF SPROUTING
IN POTATOES

Sprout induction in potatoes before planting is essential to
ensure uniform sprouting and growth of potato in the field.
The present investigation was carried out to study the
Ethrel—Gibberellic acid interaction on sprout inducement.
Dip treatments were given to dormant potato tubers with
mixtures of Ethrel and Gibberellic acid; the relative con
centration of each was varied keeping their total concent-
ration constant at 100 p.p.m. A combination of these two
chemicals was more effective than either of them applied
along, in sprout induction. The optimum proportion of Gib-
berellin to Ethrel is 60 tc 40.

. Induction of sprouting in potatoes before pla_ntm%
5 necessar?/ to requlate the seed rate and ensure sufficien
number of plants. To induce uniform sprouting, dif-
ferent workers have suggested treatment of potato
tubers with several chemicalst3 Etnrel at 10 p.p.m, Is
reported to beas effective as 100 p.p.m. (Glbberelhcaudg
In‘inducing sprouting in potatoes'L Several workers hav
r? ort?d the Interaction f%rovvth gr moters in different
plants like bean, fenugreek, barley and capsicumS-K). The
Present investigation” was undertaken to study. interac-
S|op0 t%_ert]ween gibberellic acid and ethrel for”inducing
uting.
IOPotatogtubers, about 4 weeks old from the time of
harvest, were procured from the local_market, washed
in water and used in the experiment. Tubers free from
any visible damage were selected and given dip treat-
meénts for 30 min_in a mixed solution of gibberellic
acld_(GA3 and_Ethrel éz-ethylchlorosulph nic acid)
$E| E., E3, B4, E5and E5in Table 1 bly varying their
elative concentrations keeping the total congentration
at 100 é).p.m. _The dlip treatments of the 4 re[;:gllcates Was
given successively. in the 1 litre solution. = Ethrel alone
at 10 g.p.m was tried for comparison. Untreated tubers
dipped 'In water served as_control. Each treatment
consisted of 4 replicates of 1 kg each. Tubers were
surface dried and stored at ambient temperature and
humidity g22_to 30°C: RH 50 to 80 per cent) in 0.2
per cent ventilated 200 gauge polyethylene bags. ' They
Wwere ohserved every week, for one month for (fa) the
number of sprouted tubers; (b) sprout numberituber;
¢) sprout length, and (dg sprout yield. _
At the end 0f 4 weeks, proutln% was 100 per cent in
treatments E2 E3 E4 and E-; 9772 per cent in Ei and
60 per cent in the control (Table 1) indicating earlier
inducement by GAand E |nd|V|d_uaII¥ and also y their
combination when compared with the control.” The
numper of sprouts/tuber in combination treatments
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Table 1 interaction of exogenousDﬂli?tiberellic acid and ethrel on srroutin SBrOUt ?-erWth and yield of sprouts of potatoes

NG STORAGE AT AVBIENT COND

Sprout characteristics at the end of indicated weeks

TIONS (22-30°C, RH 50-80%)

Mean sprouts Sprout wt./

Concns. (p.p.m)o f
Treatment--- ST Sprouted tubers(%)*

length/tuber (mm)* 100 tubers(g)**

Sprouts/tuber  (no.)*

2 3 4 2 3 4 2 3 4 4
El 100 0 825* 850 912 29+22 32+12 44 38:11 52:0.7 47" 81
E? 15 25 925 1000 1000  4.0£0.9 54+06 64 40t14 6.0:14 60* 158*
E3 50 5 90.2C 95.0 1000  48+1.9 58+0.8 590 47+1.4 54425 75 1334
ed 25 o 8B 908 1000  3.9+1.2 4.2¢1.7 554 3.2+ 14 45:0.3 45F  82%f
eb 0 100 675 9.0 1000 21£0.6 32+0.9 34 2.0:01 24:05 22% 13
= 0 10 825 925 1000 3.3£0.7 4.3+L3  58* 12:01 22£03 29/ 52
Control 0 0 300 400 600 0.7¢0.6 10£03  16° 1.1£08 18:04 \is 01"

Means with common superscript letter do not differ significantly (P*0.05)

*no visible sprouting was observed at the end of first week
**At the end of 4 weeks of storage

E., E3and E4) was higher than either of them alone
Ei and E5. The combination treatmentsf E2, E3and E4
Induced sErout length more vigoursly than Ei, E5 an
control. E3was found to induce sprout length to maxi-
mum extent than any other treatment. _

The sprout_ yield for 100 tubers was comparatlvelé
more in combination treatments of GA and E (E2 E3
E4) than either of them alone and control. 1t was
maximum In treatment E2

| 2
y6.  YeOSS0+44-89X - 3636 X \ hs

- e -
o ~ ~
T L el B

Sprout weight (G)[100 tubers

4F : 16
'
1
2t ! 42
oDQi-uu: Proportion

'Y 3 1 1 1 l A - A
G’A 0 01 02 03 04 05 0-6 0.7 o-8 (2] 1 6A
[ 3] 0-9 o8 07 0-6 0§ 04 03 82 01 o E
Relative concn.of GA & E

Fig. L Interaction of Gibberellin and Ethrel on the induce-
ment of sprouting in potatoes. Weight of sprouts at the end of 4
weeks (X-eerrlmentaI values). Curve based on calculated values
employing the quadratic equation worked out, with optimal
proportion at 60 : 40.

The optimal concentrations of GA and E required to
produce’ the maximum yield of sprout weﬂ{ht Was
worked out statistically employing the c1uadra Ic equ-
ation and, the calculated values Were plotted a?al_nst
the experimental values. There Is gqod correfation
between the calculated and the expérimental values.
The relative proportion of GA to E tor Inducing maxI-
mum sprout’ growth was 60:40 (Fig. ). The results
obtained In the E)_res_ent Investigation’ show clearly that
there Is synergistic Interaction_ between GA and’E on
all_the paraméters qbserved with respect to sprouting.

The first author is grateful to Council of, Scientific
and Industrial Researct, New Delhi for awarding fellow-

ship.
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EFFECT OF SCOURING AND CONDITIONING
VARIABLES ON MILLING, RHEOLOGICAL AND
BAKING PROPERTIES OF INDIAN WHEATS

The effect of varying moisture levels (14.5, 155 and 16.5
per cent), tempering times (24,48 and 72 hr), without and
with scouring on milling, rheological and baking properties
of ‘WG 357" and ‘WG 377" varieties of wheat, was investi-
gated. Wheat conditioned to 16.5 per cent moisture produc-
ed flour with high damaged starch, finer granulation and
higher water absorption as compared with the flours milled
from wheat conditioned at 14.5 and 15.5 per cent moisture.
Scouring prior to conditioning increased the yield of flour,
but produced relatively coarser flour than the control
samples. Moisture, scouring and duration of tempering had
no effect on the extensibility characteristics of both the
varieties, but farinograph water absorption was slightly
decreased with scouring treatment.

There is an increasing use of indigenous wheats b]y
the Indian flour_milling and baking “industries in di
ferent StatesL Besides variety and environmenta| fac
fors which affect the quality ot flour, proper condjtion-
|nﬂ and mllllngz are of hl%h |mﬁ_ort_ance for realizing
fu eotentlal of an¥ wheat, This mnvestigation was
therefore, carried out using the commercially important
wheats under cultivation” ,

Wheat varieties ‘WG 357" and ‘WG 377 were pro-
cured from the Punjab Agricultyral University Experi-
mental Farm. Fifty kg wheat from fach vanef(y Wes
scoured to 0.5 per cent on commercial scourer (Known
as roola). - Conditioning was done with moisture levels
of 145,"155and 16.5 pér cent and the temperw] periodis
were 24, 48 and 72 hr, Hundred grams of wheat was
pearled on barley pearler for 45 se¢ and per cent overs
Were reported as earlm? index. Five Kg test samples
were milled on the Buhler pneumatic laboratory mill
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(MLU-202); the flour yield was expressed on the basis
of recoveréd produc;s.” The shorts were dusted through
the Buhler Bran Finisher (TMLU-SOZ) to recover residual
flour. The granulation of flour of each treatment was
determined Using sedimentometer3 Colour grade was
determined. using _ Kent-Jones and Martin _colour
8_rader,_ series 111 Test weight, moisture, protein, ash,
lastatic acivity and damaged starch contents were
determined according to the AACC methodsd. Bra-
bender. faripograph ‘and ext nso%ra h were used fo
determing the difference in the rheological proFEJertl_es
of dough usm? AACC ?ro_cedures4. The ‘Remix’
procedure developed by 1rving and McMullanb was
used for test baking. _ o
From the results 0f test we|tht and composition in
Table 1 it is seen that ‘WG 357" had bolder grains than
WG 377", 1t contained 104 per cent proteirt compared
to 9.2 per cent of ‘WG 377", The gi_raln_s of ‘WG 317"
were harder as judged, based on pearling index. Scounn%
contributed to" inCreased yields of flour of ‘WG 357
Table 2), but it was not Very effective for ‘WG 3/7'.
G 357 produced, on. an average, 4.3 per cent first
break flour when conditioned without scouring and 3.8
Ber cent when scoured.  Similar results, were”reported
Sy Finney et al.6 using soft and hard varieties of wheat.
couring did not show ar%,effect on the yields of first
reduction flour of “WG 357’ However, in"WG 377" the
first reduction flour was increased by about 2 per cent
Scouring produced  comparatively coarser flours than
unscourgd samples in both the vrieties. In ‘WG 357,
variety,17-20 per cent of flour from different treatments
was coarser than 100 microns when milled without
scou_nng as compared to 295-3L5 _per cent flours
obtained after scouring treatment, The flours below
50 microns was 13-15"per cent in unscoured wheats
compared with 10-13 per cent obtained  when scoured,
‘WG, 357 conditioned at 16.%)er cent moisture procuced
relatively finer tlours. Yamazaki? also reported that
hlqher moisture of tempenrb%azl_elded finer flours than
at'lower moisture levels. |t was interesting to note that
In ‘WG 377, 40 per cent of flour was abové 100 microns
In controls as compared to 46 #er cent in scoured samples,
however, there was ittle difference in the granulation
of flour which was below 50 microns. For obtaining

Table 1. grain characteristics of ‘wg 357" and ‘wg 377,

VARIETIES OF WHEAT
Variety Moisture 1000  Hectolitre Pearling Protein
kernel — wt. index,  (Nx57) Ash
06) wt(Q) (o) overs (%) (%)
(%)
WG 357 101 475 78.0 55 104 151
WG 3717 104 401 76.6 65.0 92 15
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Table 2. effect of conditioning variables on physico-chemical properties of flours of ‘wg 357" and ‘wg 377’ varieties of wheat
Conditioning . A
Moisture  Duration oury % Diastatic acitivity* ~ Dama e3 starch water ghsorption
" > (/d 0 i %
S C S C S C S
WG 357
145 24 721 76.5 0.53 0.57 308 302 9.7 104 62.0 56.9
145 48 738 779 0.52 0.52 305 313 9.9 103 63.0 59.0
145 72 73.6 76.4 0.52 0.56 317 325 10.6 10.7 63.3 59.8
155 24 744 76.3 0.52 0.52 323 284 9.6 104 62.0 59.9
155 43 741 771 0.50 0.60 307 337 102 108 62.2 59.0
155 72 734 75.9 051 0.56 313 336 105 11 62.8 60.6
165 24 73.8 76.9 0.48 0.55 316 323 10.2 10.8 62.8 60.3
165 48 734 775 0.48 0.56 298 276 103 11 62.2 59.7
165 72 725 76.5 0.47 0.60 297 327 9.9 108 63.0 615
WG 377
145 24 65.0 68.2 0.59 0.62 383 406 114 125 65.9 61.4
145 43 675 67.7 0.57 0.63 400 401 116 123 67.0 63.1
145 72 65.2 56.8 0.58 0.59 389 391 114 125 65.7 62.5
155 24 66.6 68.8 0.58 0.62 414 413 120 126 67.0 61.3
155 43 67.9 675 0.59 0.60 419 47 120 131 65.9 62.2
155 72 65.4 68.6 0.60 0.62 389 412 114 133 65.9 62.5
165 24 66.0 69.2 0.57 0.60 400 400 118 127 66.9 63.5
165 48 67.2 69.7 0.59 0.58 403 417 122 128 66.2 63.0
165 72 66.7 68.1 0.58 0.63 385 408 116 136 66.5 64.2
emg maltose/10g.  C=Control,  S= Scoured

fine flour of this vanety conditioning to 155 per cent
moisture was essential, thptcal granulation curves of

WG 357 and ‘WG 377 ong with Canadian baker’s
flour are |IIustrated in F%
Scounnr]; conditioning Moisture and rest times pro-
duced negligible effect on the protein content of flours.
SENIIAION TNE, nin
0 53 1 4 2% 2 ‘i"z ; !
. T
5 L | A
= AL 7%
: 50 i : ! /%,’:"’"
) L - ,/’]/, ;'Ef""
E 70 7 = ‘F’r’ el
S o YT =r i Al X
: 30 s T o ‘--1: :
100 = [ H : :
10 20 30 40 50 (1] 70 75 80 85 90 100

SIZE, MICRONS

Fig. 1. Granulation of flours as influenced by conditioning
variables

-------- WG 357,.......WG 377, Curves 1,2 and 3 are at
145, 155 and 16.5% moisture levels and curve 4 is of
Typical Baker’s Flour

; t an th ose obtatned

There was a decrease of 0.9-L4 per cent protein after
milling_ of “WG 357" as compared to 0.6-1.0 per cent
In 377. Siehe| et als., compared the protein
content of wheat W|th that of short r|oatent flour and
reported a decrease of 0.9-1.5 per cent In the protein
content of flours, Cond|t|on|n([) varjables In general
had no effect on the ash content of flours, though ash
was more in flours of scoured wheats. Finney etafl
obtained lower ash content in flours of US wheats
ever the extraction rates of the flours were also Iower
In the resent investigation .as a
resu t]o nger mil |n stem|nc luding the bran |n|?her
The higher extractto ates of the flours as a result of
scounng seem to be th e possible reason of high ash
contents in those samples.

Con |t|on|ngn at 155 rper cent moisture produced
fours with slightly higher diastatic values than that of

145 and 165 pér cént conditioned wheats, probably
due_to the difference in dama%d starch conent;
McCormick, Kozmind) and Sosedov et alu., reported
Iower d|astat|c values with increased temperi r? eriods.

Losevl2and AndersonI3reported a decrease in diastatic
actlvng with increase In, moisture_content for a parti-
cular duration of conditioning. There were high posi-
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tive correlations between diastatic acivity and damaged  absorptions were also emrﬁ)loyed
and 1o ensure| roroper of
3

starch (0.96 for control and 0.92 for scoured)
between damaged starch and farinograph water ah-
sorRtlons( 0.85 for_control and 0.94 for scoured) of
both the varieties. Similar correlations were also report-
ed bg Taraand Bains? The amount of gdamaged starch
resent when compared with particle size. distribution
discussed earlier, revealed that inspite of high damaged
starch In these wheats, the flour was relatively

ranular,
! The absorption of ‘WG 357" flours from unscoured
wheat varied from 62.0-63.3 per cent as compared. to
57.0-61.3 per cent_when scoured. The corre pondmg
values for “WG 377" flours being 59.9-67.0,per cent an
61.3-64.2 per cent respectlvel¥. Tempering at higher
moisture produced_flours with higher abSorption as
compared  to condl_t|on|n8 at lower moisture levels.
Duration of tempering had practically no effect on the
absorption.  Scouring treatment had little affect on
DT, Likewise, there was no effect of condjtioning
variables on stability and mixing tolerance.  Wichser
and Shellenbergerb studied the” effect of tempering
moisture ang time on various flour properties and re-
Porte_d no difference in the farinograph curve charac-
eristics. Moisture level and duration of tempering had
no effect on the extensograph qurye characteristics, but
scouring treatment produced significant changes In the
resistanCe to extension and extensibility of the dou%hs
(Table 3). High ratio figures were obtained when the
doughs "were " stretched ” immediately _after shaping.
Bais and_Irvinel6 obtained high ratio_figures for a
HL#Fnber of NP wheats as well"as ‘C 591" grown at
Ierent places.
The baking absorptions were found to be much below
the farinograph water absorption. Consiclerably reduced
baking abisorption as compared to farinograph water

Table 3, effect of conditioning variables on the loaf
VOLUVE AND RAPHL CURVE CHARACTERISTICS
(ANALYSIS OF VARIANCE)

Loaf  Curve Extensibility — Resistance

vol.  area to extension
Varieties 21.63** 007 1.34 2.13
Scouring 39.98* 169 1.24* 10.80**
Moisture 051 187 2.69 0.28
Tempering times  1.30 2.00 0.22 0.67

‘After 135 min relaxation of the dough
‘Significant at 5% level
“ Significant at 1% level.
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! by Bains and Irvinel
_ handling “of the doughs of Indian
wheats milled on the Allis’Chalmers experimental mill,
Scouring treatment had significant effect on the loaf
volumes of breads, being higher in control samples than
In scoured ones.  MoistUre 0f tempering and rest times
had no effect on the loaf volume of breads.

Department of Food Science and Technology,
Punl]ab A%ncultural University,

Ludhiana-141 004, India.
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CARBOHYDRATE COMPOSITION OF MUSTARD (BRASSICA JUNCEA) SEED MEAL

CARBOHYDRATE COMPOSITION OF MUSTARD
(BRASSICA JUNCEA) SEED MEAL

The carbohydrates of brown mustard (B. juncea) were frac-
tioned and estimated. Compared to rape Seed and turnip
rape, mustard seed contains significantly larger amounts
of hemicelluloses, but lesser amount of pectic substances,
hot water soluble polysaccharides and celluloses. The 80 %
aqueous ethanol soluble free sugars were separated and esti-
mated by paper chromatography. ~ Among free sugars,
sucrose was considerably less where as raffinose, glucose
and fructose were more in mustard.

Mustard seed meal is a rich potential source of good
quality grotelnl The meal contains more than 3 Ber
cent carbohydrates. A proper knowledge of the carbo-
hydrate composition is of much interest from the nutri-
tional angle ‘since attempts are being made to, process
the meal &s edible protein concentraté2. Some informas
tion on the carbohydrates present .in the meals of
rapeseed. (Brassica riapus) and turnlg_ rape (Brassica
campestris) varieties 1S available.38 Since no “detailed
information is available on the carbohybrates of mustard,
the present investigation was undertaken. ,

ustard seeds Svar. Varuna RT 59) were obtained
from UP. Institute of A%r!cult_ural Sclences, Kanpur.
They were dehulled by splitting in a plate mill and sepa-
rating the hulls by air classification. The meals were
defatied by extractjon with hexane in a soxhlet extractor.
The defattea kernels were ground ina laboratory blender
and passed through 60 mesh sieve (B.S.).

The meal (20 g)"was extracted with 150 ml of 80 per
cent agueous ettianol gv/v) for 6 hr. Two more extrac-
tions were carried out tg complete the extractjon of
free sugars. The combined extracts were deionized using
Dowex 50 (H+) and concentrated to 50 ml in a rotary
evaporator. The free Sugars were spotted on \Whatmai
No. 1 filter paPer and Separated b% descendmtg paper
chromato&;raphctechmqu using n-butanol-acefic acid-
water (4:1:5 _v/v? and the separated spots were sprayed
with ammonical silver nitrate solution to  detect the
sugars.9  Quantitative seP_aratlon and estimation of
sugars was done by preparative paper chromatography10
usmﬁ standard suigars _ _

Tfe ethanol insoluble material was extracted with 100
ml_ hot water for 4 hr. The extraction was repeated
twice to completely extract the hot water soluble poly-
saccharides. - 'The combined extracts were concentratéd
to 100 mland the carbohydrates were precipitated by the
addition of 4 volymes 0f ethanol and the precipitate
separated by centritugation at 400 r.p.m. The hot Water
Insoluble résidue was further extracted with 150 ml
of 0.5 per cent (wlv) ammonium oxalate for 4 hr, After
two more extractions, the combined extracts were con-
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centrated to 100 ml and the pectic substances were
precipitated by the addtion of 2 volumes of ethanol and
separated by Centrifuging at 4000 rp.m. The oxalate
Insoluble residug was extracted with 10 per cent (wiv
sodium hydroxide in a nitrogen atmothere]l Th
extraction” was repeated twice’ and the combined ex-
tracts were acidified with 50 per. cent acetic acid when
hemicellulose A fraction precipitated out and it was
separated by centrifugation. Three volumes of ethanol
was added to the suPern tgntto Qr_em itate hemicellulose
B which was separated by cen rlfugm at 4000 rp.m.
The supernatant was conCentrated and lyophilized to
obtain hemicellulose C. _ _

A [}ortmn of alkali-insoluble, resiclue was digested
with 72 per cent (v/v) sulphuric acid for one hr at
ice cold temperature and diluted with distlled water
to obtain a 2N solution and was hydro_Iysed for 5 hr
on a boilding water bath. . It was then fiftered and the
filtrate was neutralized with BaC03 and the cellulose
thus degraded was estimated as glucose. . The undigested
residue “was dried and Wequhed_as lignin. - The several
fractions were quantitatively estimated by using phenol-
sulphuric acid re]azqent by measuring the’ yellow-orange
colour at 490 nm12 The nitrogen content as determin-
ed bZ microkjeldahl  methodl13 _

The quantities of different carbohydrate fractions

resent In mustard and turnip rape méals are given in

able 1 Considerable differences are observed in
respect of pectic substances and hemicelluloses.  In

Table 1. carbohydrate constituents of meals from mustard

AND TURNIP RAPE

Carbohydrate content

Solvents Carhohydrates (% on dry basis)

Mustard  Turnip ra

80% aqueous ethanol  Free sugars 12.60 100
(deionized)

Hot water Soluble poly- 2.20 45
saccharides

Hot ammonium oxalate Pectic sub- 6.50 145
stances

Sodium hydroxide Hemicelluloses 8.07 —

(10%) 455 30

trace

72% H2504 Celluloses 2.80 7.0

Insoluble residue Lignin trace —
(Total 36.72 39.0
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Table 2. 80% ethanol soluble mono and oligosaccharides

Sugar content (% on dry basis)

Sugars Mustard ~ Rapeseed ~ Turnip rape
B.juncea* B. napus B. campestris
Stachyose 211 143304 2.39-243
Raffinose 123 029033  031-0.34
Melibiose 0.68 - —
Sucrose 168 6.51-8.26  6.77-7.49
Galactose 1.80 — —
Glucose 096 010024  032-0.40
Fructose 211 010-027  0.24-0.51
Unidentified 201 - —

«Estimations were carried out in duplicate

turnip rape, the pectic substances form the major
fraction, (?4.5 per cent), while in mustard meal, it is only
0.5 per cent. In contrast, mustard meal has 14.6 per cerit
hemicelluloses compared to 3 per cent in furnip rape.
Table 2 gives data on the contents of mono-an
oligosaccharigles in mustard, turnip rape and rapeseed.
One ma#]or difference is, with regard to sucrose which
IS present to the extent of 168 per cent in mustard
wheareas rapeseed and turnip rape have more than 4
times this quantity. Further, mustard seed meal contains
more_of redycing sugars compared to the other two
Brassica species. ™ These differences in the nature_and
quantities of the_carbohydrate constituents are likely
t0 affect the functiopal Propertles of the protein conceri-
trates from these different species.
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GELATINIZATION  OF  WEANING FOOD
INGREDIENTS BY DIFFERENT PROCESSING
CONDITIONS

Weaning food ingredients were roller dried and viscosity
of the reconstituted materials measured as the index of
degree of gelatinization. Roasted ingredients gelatinized
to a lesser extent, compared to unroasted materials. There
was considerable gelatinization when the composite blend
of ingredients was directly dried on the roller drier. How-
ever, pretreatments (different types of cooking of the blend)
prior to roller drying considerably reduced the degree of
gelatinization.

The importance of special Proteln foods for the
weaned child has new been well recognisedl In Ingia
and many other countries, several & es of Wean_mg
foods aré being manufactured2 The raw material
re(imred for the epre aration of weaning foods are cerals,
Pu ses and edible grade oilseed cakes. The aim has been
0 mutually supplement the vegetable proteins so as to
obtain a talanced amino acid” pattern. o
In wean|n([1 foods, gelatinization of starch is an im-
Eortant functional characteristic for the formation of a
mooth, porridge.  In this investigation, the effect of
Proce_ssmg on the degree of gelatinization of weaning
0o ingrédients, and also the Composite blend has been
stydied hav;nf] the visocisty of the reconstituted rofler
dried material"as the Index of dePree of gelatinization,
Good quali Ben%al gram dhal, green gram dhal and
wheat were obtained from the local market. Edible
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roundnut cake was obtained frnm M/s Rangavilas

inning and oil Mills Co., Coimbatore. Some quianti
of the Taw materials was also roasted (5120°C for 2
min) In an electrical roaster to get the desired aroma,
The'roasted and unroasted raw materials were powdered
ina flour mill and sieved through ¢0 mesh sieve for use,

The Individual ingredients (roasted and unroasted)
were mixed with water in the ratio of 1:5and the sIur%
was roller dried (Buffalovac atmospheric double dru
drier, 6" diameter and 8" long, revolving at 8 rpmat 3
kg/cm2 steam pressure). | .

A weaning food formUlation consisting of 25 parts
of wheat flour, 15 parts of Bengulgram “flour and 3
arts of defatted groundnut flour; with added vitmains
nd minerals was standardized by Chandrasekhara
etall The weanm? food was preﬁared by. precooking
and subsequent rolfer drying. . The protein efficiency
ratio of the food was 2.3 and it had'a similar amino
acid composition as that of FAO reference pattern.
Hence, the blend of the ahove composition was selected
for the stugy. The raw blend was mixed in water (1:5)
and the dispersion obtained roller-dried.  The ‘raw
blend was also subjected to one of the following treat-
ments prior: o roller drying. (/) ccoking in a kettle for
10 min;__(ii) steaming"at “atmaspheric pressyre for 10
min.;. {iii) autoclaving at 1 kg/cm? pressure for 5 min,
and (zv) Steam sparging for 10 min. _ _
_The roller dried “samples were reconstituted in 5
times water at 60°C, Cooled to room temperature
(27°C) and the viscosity of the ?r_uels_ was meastired
by using a Brookfield synchroelectric viscometer. The
viscosity of the dispersions comprising of the raw
mgredle_nts was also determined. ~Owing to the non-
Néwtonian behaviour of the reconstituted products
(gelatinized dispersions), the viscosity diata are reported
& _Ap?_arent viscosity” for the Spindle and speed
designation, _ o o

Direct roller drying of the dispersions of ingredients
resulted in the gelatinization of starch (Table ). This
was true for all"the ingredients except groundnut flour
which had high protein content. When materials con-
tammg starch are cooked above a critical temperature
the intermolecular hydrogen honds are ruptured ang
the hydroxW;roups are exposed o the solvent (agueous)
mediumd. “Water can.combine with the h drox%l %roups
and thus the material swells. ~ This phenomenon 'is
called. the %elatlnlzatlon of starch. ~ However, the
materials such as wheat flour, Bergal gram flour and
groundnut flour contain proteins in"addition to starch
and other. carbohydrates.  On heating, proteins can
Interact with the carbohydrate_constitugnt of the flour

and they may also denafure.  These complex reactions d

maY haie an'etfect on the swelling characteristics of the
material.
5
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Table 1. effect of processin? on the viscosity of gelatinized
INGREDIENTS

Apparent viscosity (Centipoise)

Ingredients ~ Protein —--------- . -
content Dispersion Roller dried, Roller dried,
(%)  without unroasted, re- roasted, recon-
roller dry- constituted as stituted as
ing gruel gruel
Wheat flour 105 62(1) 1190(4) 85(3)
Green gram
flour 22.0 16(1) 280(4) 60(3)
Bengal gram
flour 225 31(2) 118(2) 83(2)
Groundnut
flour 500  14003) 28(1) 302)

Figures in parenthesis indicate the sgindle used for measurement
of viscosity at rotational speed of 30 r.p.m.

The viscosity of the reconstituted %ruel of roller dried
wheat flour was higher than that of the other ingredients
(Table 1). This Is due to the higher starch content of
Wheat flour, The gruel viscosity of the direct roller
dried materjals when compared t0 the viscosity of the
raw dispersion was quite. high to indicate that direct
roller drying caused considerable gelatmuatmn of the
starches “of “cereal_and pulse floufs.
. Roasting of the ingredients has resulted in the reduc-
tion of the gruel viscosity of the roller dried product
considerably”and consequiently the extent of gelatini-
zation. ‘The effect was more marked with wheat flour
due to the high starch content.. In the case of groundnut
flour, there was ng change, This may be due t0'the lower
starch content of groundnut floyr;. The fincling that
roasting caused dicrease In gelatinization IS Tather
Interesting.  Any heat treatment may be expected to
increase the extent of cooking. However, dry cooking,
as In roasting, may lead to complex reactions between
the various constituents and thus affect gelatinization.
The high protein content appeared to provide protection
agams this Fﬁect, as has een observed in the case of
groundnut flour,” _
. The highest viscosity (consequently maximum Iqela—
tinization) was obtainéd with the weaning fopd blend,
which had been prepared b)( direct rollers drying, with-
out any pretreatment (Table 2). T
Pretrgatments_ considerably. "reduced the viscosity.
The reduction In gruel viscosity may be due to Jower
swellln% capacity ?f starch granules resultl_ng
precooking and Toller drying compared to diréct roller
mgf. Possibly, during“the pretreatments starch
granu e é)resent in the weaning food blend get highly
ssociated due to some interaction among the ingredi-

during
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Table 2. effect oe processing on the viscositv of gelatinized
blend of weaning FOLD

Pretreatment of blend slurry piior to Apparent

roller drying viscosity

(Centipoise)

Blend dispersion (without pretreatment and

roller drying) 12(1)
Direct roller drying 730(2)
Cooking for 10 min. 13002)
Steaming at atmospheric pressure for 10 min 8(2)
Autoclaving at 1 kg/cm2 pressure for 5 min. 92(2)
Steam sparging for 10 min. 165(2)

Figures in parenthesis indicate the spindle used for measurement
of viscosity at rotational speed 30 r.p.m.

ents and they are unable to swell to the same extent as
the starches in the unassociated form. A simifar flndlng
on the reduction in the viscosity of the starches due t
r(?rl Qsede steaming has been reported by other
!(' .

It is concluded from the above studies, that the
weaning food prepared _b)(_dwect roller drying possessed
the required characteristics namely, smooth porridge
formation, with the desired gruel “visocisty on recon-
stitution In hot water.
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SEDIMENTATION ~ AND ~ EXTENSOGRAPH
CHARACTERISTICS OF SOME WHEATS IN
RELATION TO GLUTEN COMPOSITION

Micro-sedimentation values and extensograph characteri-
stics of the flours and doughs of eleven wheat varieties were
studied.  The results have shown that the quantities of
gliadin (GD) and glutenin (GTN) correlate negatively,
and the quantity of residue protein (RP) and the ratio of
the quantities of residue protein to gliadin plus glutenin
(RPIGD+GTN) correlate positively with micro-sedimenta-
tion and extensograph characteristics of flours and doughs.
Best correlation was shown with the quantity of residue
protein.

In an earlier papert we had reported that of the wheat
flour [orotem_s only gliadin, glutenin and residue protein,
correfate with farinograph’ dough development time
DDT_% and douqh stab 'té 1([98. The %uantltles of
liadin (GD), glutenin F N) "and residue Protel_n

P) were found’to correlate individually as well as in
comibination in the form of the ratio residue protejn
over gliadin plus glutenin, - In addition to farinograph,
sedimentation values of wheat flours and extensograph
charactetistics of their doughs are also used for g_udgmg
wheat flour quality2 This note rePorts the relation3hi
between gluten composition and the micro-seimenta-
tion valugs (MSV) and extensograph, areas SI,EA) of the
flours and doughs of wheat varities ‘Sonalika’, ‘UP 283',
'HD 2180' “UP-KT’, 'C 306", ‘HD 1049' *Kalyansona’,
‘HD 4530°, ‘Hy 65", 'K 65" and ‘K 68’

The sources™ of wheat varieties and the procedures
for the preparation of wheat flour have been reported
earlierl” Approved methods of the AACC3 were used
for determining micro-sedimentation value, and exten-
sogrraph Brabender Model EXE K/6) characteristics,

able 1 gives the values for correlation coefficiens (r
calculated ‘trom the quantities of GD, GIN an
and the valugs of the ratio RP/GD+G TN in the above
Wwheat varieties and the microsedimentation values of
their flour and the extensograph areas of their

oughs.

|thS seen from Table |, that the quantities of GDand
GTN correlate negatively and the quantity of RP and
ratio RP over GDplus GTN values coirelate positively
with MSV and EA. These results are similar to faring-
graph results, At °r’ values of +0.822 and +0.91/ with
respect to MSV and EA respe_ctlvelg(,/ and +0.7/3 ang
+(.868 with respect to specific MSV and specific EA
the correlation is best for' residue protein. In the case
of farinograph, however, DDT (r=+0.944) and DS
r—+0.971) had shown best correlation with respect
0 the ratjol The residue protein had shown second
best correlation (DDT, r=+0.884, DS, r=+0.932).
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Table 1 correlation coefficients (r)

Micro-sedi-  Specific_ Specific
mentation microsedi- Area Area
value  mentation
value
Gliadin (GD) -0.762%*  -0.776** -0.847** -0.832**
Glutenin (GTN) -0.675%  -0.725% -0.869** -0.848**

Residue protein (RP) +0.822** +0.773** +0.917** +0.868**
RP/GD +GTN +0.766** +0.762* +0.883** +0.841**

“Significant at 5% level
**Significant at 1% level

On the basis of the above results, it is suggested, that
the reIatlonshlp hetween qluten composition and MSV
EA s qualitatively similar to the relationship between

Iuten composition “and farinograph DDT “and
owever, quantitatively there are some dlfferences as
the det[;rees of correlafions are h|g er for ann r
characteristics. Also, in the case 0f MSV and est
correlation is with RP, whereas in the_case of farino-
graph characterlstl the best correlat|on Is with the
ratio of RP over G D

We wish to thank Councn of SC|ent|f|c and Industrial
tResgar%h flgr the grant of Senior Research Fellowship
0 am.

Central Food Technological
Research Institute,
Mysore-570 013, India.
Received 23 Apr|I 1982
Revised 17 November 1982

References

1 Ram, B. P. and Nigam, S. N., The quality of wheat flour:
intervarietal quantitative differences between gluten com-
ponents. J. Fd Sci. Technol., 1979, 16, 189.

2. Pomeranz, Y., Wheat Chem|stré and Technology, A.A.C.C.
St. Paul Minn., 1971, 32, 20

3. Apgroved Methods of Analysis, American Association of
ereal Chemists, St. Paul, Minn , 7th ed. 1969,

B. P. Ram
S. N. Nigam

INCORPORATION OF TEXTURIZED SOY
PROTEINS IN FRESH PORK SAUSAGES

Texturized soy products (TSP) were added to fresh pork
sausages at 3, 5, 10 and 15% levels. Addition of TSP
improved the protein content and lowered the fat content.
Taste panel studies indicated a high acceptability of fresh
pork sausages at 5 and 10% levels and even at 15% addi-
tion, fair to good acceptability was observed.

Soy proteins are added to meat groducts because of
the fow cost of production, functional and nutritional
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characteristicst  Several comminuted meat products
are manufactured in developed countries incorporating
various soy Froducts with Iarge economical and techno-
lo %mal benefits2. - Soy bean Cultivation and processing
are being carried out on a commercial scale in Indja
Texturlzed sog roducts (TSP) are 'oroduced in India.
Addition of TSP to meat productSW| Improve the prog-
pects of meat |ndust In"India b extendmtt; the supply
Sat a reasonable prices.  The present_study wes
alme to find out the sliitability of adding TSP td|f
ferent levels t? fresh pork sausages and toarrive at the
optimum level for acceptacne.

The lean and backfat were collected and kept over-
night at 5°C before use. Fresh pork sausages were pre-
pared using the basic recipe (Table 1% Texturized soy

roteins (a commercial brand) was hydrated in water

,§o¥ product nwater) for 30 min and minced through
16" plate and added at levels of 3,5, 10ang 15 per cent
of TSP on dry weight basis to the basic recipe replacing
maida (refined whéat flour). No extra fat was aaded to
compensate for dilution by the TSP, Sausages were
made in goat casmgs of 16-18 mm diameter and were
stored at 5°C for 2-3 days before subgectm to chemical
composition3 and sensory evaluatl $eNns0
evaluation, sausages were cooked in water at 80 Cto g¢
an internal” temperature, of 68-70°C.  The, cooked
sausages Were sllght Oy frled in oil before_serving to a
semi-trained panél of 8- members The panelists
were asked to evaluate for ﬂenera aa%pearance texture
flavour, juiciness and overafl acceptability on a 7-point
hedonic:scale.

Chemical composition: The average proximate com-
position of fresh pork sausa es with 15 per cent TSP was;
moisture 59 11 rotem 1580, fat 1845 and ash 3.60

per cent. The control W|th per cent wheat flour had
meorlscteunrte 53, 80 rotem 41, fat 25.18 and ash, 308

n of soy protems |m?roved the protein
content ofaII sausa e reupes and also the protein quality
due to the complimentary nature of soy proteins and
meat proteins.. The fat “content of thé sausages de-
creased with increasing levels of TSP.  Results of

Table 1. basic recipe for fresh pork sausages

Ingredient Parts
Minced lean 10
Minced backfat 30
Salt 25
Refined wheat flour (Maida) 3.0
Seasonings 15
Added water 50
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Table 2. average taste panel scores of pork sausages with

DIFFERENT LEVELS OF TEXTURIZED OY PROTEIN,

TSP in Appear- . Overall
sausage ance  Flavour Texture Juiciness accepta-
(%) bility
3 Maida* 5.33 4 41 5.00 4.85
3 525 5.38 538 5.15 531
5 525 5.46 5.54 492 515
10 5.33 5.13 5.69 5.54 546
15 4.92 4.85 5.54 5.08 5.23

_Results are expressed on 7-point Hedonic scale with 7, Excellent/
like very much to 1, Extremely poor/dislike very much
"Control; maida was added” in place of TSP.

several investigations with experimental animals or
human subjectS have indicated that TSP substjtuted
meat _products had high biological valug and the
protein efﬁuencg ratios’ comparéd favourably with all
meat productss.

Sensory evaluation: Average taste panel scores_of
the fresti pork sausages with' different levels of TSP
added aregiven in Table 2 The results showed that
upto 10 per” cent addition api)earance_ was not affected.

owever, af 15 per cent leve] of addition, a Pearance
wes affected but they were still in the acceptable range.

P added sausage recipes were comparable 'to
control (3, per cent maida) with respect to texture, fla-
vour, juiciness and qverall acceptability.

From this study, it is concluded that TSP could be
added upto 15 pér cent level on dry weight basis. to
fresh Bo_rk sausages with good acceptability. Addition
of TSP improves the protéin content and lowers the fat
content. Since, it is cheaper than meat, addition of TSP
helps in getting meat products of low cost.
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GAS CHROMATOGRAPHIC DETERMINATION
OF MENTHOL IN MENTHOLATED SWEETS
AND PANMASALA

Menthol, along with the other fIavou_rir]H matter was steam
distilled into chloroform and the distillate was extracted
with chloroform. The dry chloroform extract was directly
subjected to gas chromatography. The menthol content was
calculated from the area under the curve using a standard.
A good recoverY of about 100% was obtained.  Some com-
mercial mentholated sweets andpanmasala samples analgsed
had menthol content in the range of 0.20-0.26 and 0.12-0.62
per cent respectively.

Spectrophotometrick and  gas chromatograpmc
methodsLo® reported earlier. involve extraction of
non-volatiles which interfere in the determination of
menthol. A gas chromatographic method is described
for the determination of menthol in flavoured sweets and
Panmasala (a mixture of betelnut, sugar and flavouring
a?ents etc., used for chewing) using steam distillat®
of the sample. S

To a known quantity of the sample (10 g) in a distil-
lation flask, 200 ml of distilled water was added and
fitted with a condenser, The other end of the condenser
Was dlppred Into chloroform (15-20 ml) taken ina conical
flask. * The contents of the flask were slowly distilled
under a low flame and about 50 ml of the distillate was
collected in about 8-10 min. The distillate was trans-
ferred to a 100 ml separating funnel. The chloroform
layer was separated, concentrated under nitrogen and
miade up to a known volume (10 ml). It was dried over
anhydrous sodium sulphate and 0.5 to 1.0 /Xl of this
extract was used for gas chromatographic separation,

The gas_chromatographic analysis was carried out
using CIC _model dual columngas chromatogra%h
fitted with FID, stainless steel column (6 ft x 1/8°0.D)
packed with 10 per cent Carbowax-20 M on chromo-
sorb-W (80-100 ‘mesh); column - temperature, 1
detector and mgector temperature, 240°C; nltro?en and
hgdrogen at 25 and 20 mi/min respectively. -~ Tdentifi-
cation”of the peak was made  using standard menthol
RRL, Jammu). . Retention time Was found tq be 30

in. ?u,anﬂtaﬂon was made _b}/] comparing the peak
area obtained for the sample with that of the standard
f8f|9 menthol = L0 cm- Beak). _The recovery experi-
ments were carried out by adding known amount of
menthol to powdered su?ar and arecanut powder in the
range of 550 mg/10 g of the sample.

A good recovery raang from 985 to 101.7 per cent
was Obtained. Ménthol"content determined in commer-
cial samples of sweets and panmasala by this method
ranged_from 0.20 to 0.26 and 0.12 to 0.62 per cent
respectwelg. This method can also be extended'to other
samples containing this flavouring matter.
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INHIBITION OF GROWTH AND AFLATOXIN Bt
PRODUCTION OF ASPERGILLUS PAR4SITICUS
BY SPICE OILS

The effect of oils of eucalyptus, ginger, thymol, cinnamon,
anise, rosemary, orange bitter and nutmeg on the growth
and aflatoxin Bi production by Aspergillus parasiticus
ATCC 15517 in yeast-extract-sucrose medium  was
studied. ~ All the oils tested decreased the growth and toxin
production at all the concentrations tested (109, 200 and
300 p.p.m). Anise and cinnamon oils had most pronounced
effect and completely inhibited the growth as well as toxin
production at 200 and 300 p.p.m concentration. In other oils,
at least 40% decrease in aflatoxin Bi production was
observed.  The reduction in toxin level could be related to
inhibition of growth of this fungi.

Aflatoxin Bi, a_ potent carcrnogen is produced hy
AsRergrllus spp which can grow easily on carbohydrate
rich sources.  In India, first report on the isolation of
aflatoxin from fungal contaminated peanuts apéaeare
In 19651 Though the antrfungal effects of SP es are
known, yet very tew reports are available on Ine effect
of SRICGS or spice-extracts on the aflatoxin production.

The effect of nine different filter-sterilized spice oils
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Kalsac, Michigan, USA[t on growth and afIatoxrnEg
roduction by Asp. parasiticus ATCC 155 Was studie
In yeast-extract-sucrose medium?2 (I 50r.p.m).
Flasks without oils served as controls. Daily one millf-
I|tre sample was withdrawn from each flask for fourteen
days and toxin estimated.3
Il the oils tested decreased the toxin Rroductron
though the extent. of inhibition varied with type_and
amotint of spice oil used (Fig. 1). Maximum inhibition
was observed with anise oil, as no toxin could be detect-
ed at all the concentrations of this oil tested.  Ofls of
cinnamon, thymol, rqmger and orange bitfer reduced
the toxin output to ess than one-fourth of the control
value on the seventh day, when the amount of toxin
was maximum In the control flasks. Other oils like,
rosemary, nutmeg, sandalwood and eucalyptus were
effective fo a lesser extent. In most of the cases, increas-
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mgnthe spice oil concentration decreased the aflatoxin

Thrs decrease |n toxrn productron was que to the result

f less growt of unga m celrum In the presence of
srce ol g( .. Little dflatoxin production in the
presence of anise 0|| (at all concentrations) and cinna-
mon oIl (200.and 300 p.p.m concentration) was due to
complete inhibition of the growth of. Aspergillus para-
siticus |n these flasks. Oth [ seven qils ested brought
abut 40-50 per cent decrease in the = mycelial
rYerght as compared to weight of mycelium in control

The varied effect of different spice oils may be due
to the differences in the amount of effective aniti- fungal
compounds present in them, ~ Though_some workers"
have identified a few ingredients of since oils like alco-
hols (eugenol) and aldehydes (cinnamic, aldehyde) which
Inhibited the ?rowth as Well as_aflatoxin production b
Aspergillus parasiticus. BUt, it s et to be ascertained,
whether only alcohols and aldehydes are responsible for
the inhibition of mycelial growth or some"other com-
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Cheese makrnngractrce by R. Scott, Applred Science
PLrJICéS ers td London, 1981,  pp. XIX+475;

The book is written by a recognized expert in the field
who_has qot about 50°years Qf experience in cheese-
making.  The cheese manufaoturrnri Isa multidisciplinary
area wWhich encompasses many. fields of science Such as
chemistry, hiochemistry, phySiology, biology, enzymo-
logy, mrcrobrolo%y mathiematics, — economics " and
engineering and thus care has been taken to discuss
these subjects by the author wherever it has heen
found aPt and necessary in different chapters it |s a
compila |on and |nte Toretatron of the recent eveo
ments In the fielo.  The emphasis IS purely on those
aspects which are of great |nterest now. “This book
|s |ntended for readers Wrth limited back ground in
cheese teo nol o?y but provid es a good. genéral over-
vrewo avarre of cheese mak mgf practices.

The hook contains manyta es, Tigures, drawings and
photag raﬁhs but thep otogphs ofe urpments whrch are
Usee IN cheese making are few and if more were there,
would have made the text more realistic.  The text IS
Rresented I eighteen chapters attempting to cover brief

istory of cheese to future trends |n Cheese makrng Itis
also accomfpanre with comp (e ensrve ceese re]crpes
used In different parts of worI and a hipliogra
books, reports, revrews and ocuments which wouId be
o Use to cheese makers. Few selected and pertinent
references are also given.

The first three chaPters deal with, in brief; the hrstorﬁ/
production and nutritional aspects of cheese. — [he
chapter that follows, discusses about the definition
and classification of cheesg. I chapter 5 are given the
chemical composition of milk and itscomponents
responsible for flavour, texture and aroma during ripen-
mq of cheese, _ The text of the next two chapters deal
with the bacteriological and chemical qualities of milk
for cheese making, “Then, there are four chapters which

broadly cover topics on additives, treatment and stan-

dardization of milk, starter culture an coagu lating
agents used for preparing different varigties o cheese
Particular attention has been grven to microbial rennets
which find wide application nowadays, as the substitute,
for caIf rennet. The next five chapters are de"oted speci-
|ca to cheese reperatron defects and qradrn
n ening, DroCessin ﬁenera
ments nai erentvrretres otceese The chapter on
whey treatment gets very little attention b%the author,
Of Special interest, is the information on the mechani-

com-

zation of cheese making, an area that deserves more
attention, hag gota 00 covera%e in chapter 17. Mecha-
nization in chéese making and Soncentration of milk by
ultrafiltration or reverse” osmosis are discussed. in an
effective manner covering their future possibilities for
commercialization. ~ Thé final chaRter of the book
examines the future developments in the cheese industry,
focussing the possibility of more production of flavolr
modified soft and quick-ripened hard varieties ol cheese.
Current knowledge about Ionger storage of milk,
secondary gnzyme system for “flavour development,
Immobilized coa uIants for ultrafiltered milk, ‘frozen
or dried sta( rter cu tures and automation of mechanized
cheese making,. 1 als discussed.

The text is nrcel Errnted with a readable typeface,
It is an excellent book for students in food science and
dairy technology and for_ individuals who are working
in tfe dajry industry. This would be a valuable addition
to the library.

Krishnanand

«ly M ysore

Fermented Foods: by A. H. Rose
Press, 1982, pp. 337; Price $ 29.20,

This is the seventh volume in the Economic Micro-
biol ogD Y Series brought out by the publrshers This
e considered”as a complimentary volume 1o,

(Ed.), Academic

|croorganrsms of Food Fermentations” published by
the AVI"Publishing Company In 1979 (2nd edrtronky
Fermented foods I ke bread, “cheese, fermented mil
fermented ve etapl es coffee £0C0a and yeast extracts
are dealt ex austrve Ty in_individual ¢ aﬁters written by
experts in the field. The first of the ten chapters Is devo
ed to the history and scientific basis of mrcrobral activity
in_fermented foods, written by the editor where the
origin of fermented indigenous’ foods and  sources are
drras%?gsed Factors affecting microbial activity are also

Major fermented foods of the world have been dealt
with, hased on microflora involved and the substrates
used for fermentation, in the second chapter.

In the third chapter, popular fermented foods of
the orient, shou and miso have feen exhaustrvelytreated
First, the author brrefI descrrbes the process of soy

uce ratro anéf |hts the ther a5 e%ts

e rw aterra eve m nt frnocu um an
course of fermentation. Miso preparation 15 also dealt
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with in similar manner. Finally, the trade and export
stafistics of the Products are presented,

In almost all the countries, bread, in one form or
other, 1s made and consumed. The author traces the
early history of makln? leavened bread and the role of
east jn carrying out the fermentation. Com?let_e
echn_olo%/ of baKer’s yeast production, measuring their
activity, Their physiology and actual role in bread” mak-
Ing aré discussed in detail in the fourth chapter, Sour
doughs, most commonly rye, In which lactiC acid bac-
terid, rather than haker’s yéast, is involved in the fermen-
taﬁmrt] of flour, are also dealt with in detail in this
chapter,

Tﬂe next chapter is devoted to cheese followed hy a
chapter on fermented milk products. The author first
gIves a brief description of gifferent categries of cheese
and the starter microorganisms involved in each of the
types. All aspects of Cheese starter bacteria are dealt
In detail. Mould ripened cheeses and occurrence and
behavioyr qf pathogens_ in cheese are also mentioned.
Among the_fermented milk products, emphasis has been
laid. on microbial modification of the' constitutients.
Individual products referred are : ripened cream butter,
cultured buttermilk, soucream, yoPurt, kefir, koumiss,
Bulgarian milk, acidophilus milK, feben, dahi and vilia.

The methods of preservation of vegetables by fermen-
tation IS the topiC of the seventh Chapter. ~ General
gnnm les gov,ernln% brine fermentation of vegetables
nd certain fruits aré emphasised_ by reviewing cabbage
olives and cucumber fermentations. Al aspects “of
ve et?ble fermentatlons including the spoilage problems
arg_also presented. _
Eighth and Ninth chapters refer to the processing
of coffee and cocoa, through fermentation. In the case
ol coffee, the most Important aspect Is the removal of
mumlage throu?h the age_ncy of microbial fermentation,
Methods, adopted for this purpose, microbiology and
blochemls%rY of coffee fermentation are the main™Subject
matters of this ¢ aRter. _ _

The concluding chapter of this book is on yeast ex-
tract,  Extracts "derived from live yeasts, 4utolysed
east extracts and >yeast _hydrolgsates ar dISCéJ Sed.

utlook tor yeast extract is presénted at the end.

_In conclusion, it may be mentioned that the book
gives an uptodate account of fermented foods with
Special . emphasis on. the microorganisms involved,
their biochemical activity and the Modifications they
brmp about In the substrates. ~ Exhaustive literatur
references at the end of each chapter makes the book
more useful as a reference. volume to food Scientists
and technologists. The edltln% and the get up of the
volume are Very good. The book will bé a valuable
addition to the library. K. é&F _?_Ez(lakantiah
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Biotechnology and Explojtation of Algae;  The Indian

Approach: ™ E. W. Becker and L. V. Venkataraman;

erman Academy for Technical Cooperation (GTZ);
1982; pp. 216.

Ac early as 1949, Spoehr and Milner suggested that
the use of algal protein could heIP] overcome global
Protem shortages. The basis for their optimism_was
hat algae have a crude protein content of over 50 ﬁer
cent and a hiomass productivity of the order of 25t/ha/
ear. Since then, several microalgac such as Chlorella,
cenedesmus, Coelastrum and Spiulina have_been pro-
moted as protein sources. Recent work in Piri’s labo-
ratory has shown that in Jight-limited cultures of micro-
algag, photosynthetic efficiency éPE) values as high as

per cent can be realized, yielding practical effiCienc
of solar enert%y conversions of 18 percent. An adde
advantage is the ability to manipulate reactor conditions
In order that protein, fat or starch-rich biomass Is
produced as desired. , _

Durln% the last decade, considerable interest has been
generated in India in harnessing photosynthetic algal
Systems for the economi¢ betterment of the. sociefy as
an inexpensive renewable source of ferfilizer, f0od
feed and fuel. The present publication Is an elegant
testimony to this and the authors geserve credit” for
highlighting not _onIY the scope of microalgae, hut
also for summarizing the enormous work done in India.
The major thrust on alqal protein, as could be seen,
has come from the Centrdl Food Technological Research
Institute under the Ieadersh_lﬁ of L. V. Venkataraman.
The work was initiated originally on Scenedsmus, under
an . Indo-German collaborative “programme and later
switched over to Slolrulma under the” All India Coordi-
nated Project on A qae, spansored by the Department of
Science and Technology, Governmént of India.

This 216-P,age voluie summarizes. the information
under 20 sections ranglnq from the choice of aI?ae to the
economics ot commercial production. What strikes one
IS the cautious qptimism of the authors in recommend-
Ing algal protein for human consumption in India.
|t should be emphasized that algal hiomass as a source
of protein has great potential In"our country as Roulttx
and fish feed ana can form an effective companent |
rural integrated waste recycling systems. ~ Various
technologlca_l asRects such ‘as, prodction, har_vestmg
and gro essing nave beep elaborately dealt with an(
supported by experimental data.  The ‘sections on nutri-
tional, metabolic, supplementation, digestibility and
toxicological aspects are particularly interesting and
Informative. o

The major consideration m_ProP,er hushandary of
algal hiomass for economic utilization 1 the cost of
the product and its competetiveness with the con-
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ventional feeds. In our _countrfy, i algal protein is to
make any impact as animal feed, the cost of algae
should be atleast at the level of defatted groungnut
flour, thou?h not lower. Production processes have
got to e tailored. _

The long list of 308 references cited shows the global
activity in'the blotechnologlcal asge_cts of algal syStems,
The book fulfills the need to realize the gote tial of
alqae in developing countries as a promising source of
natural resource. = This volume will stimdlate many
to look upon algae as economically viable and techng-
logically feasible energy conversion systems,

G S Venkataraman

uliy New Delhi

Advance in the refrigerated treatment of fish: Inter-
national Institute "of Refrigeration, Paris.  Price
190FF, 1981, pp. 637.

The book is a compilation of papers presented at the
me_etmgls of the different Commissions of the Inter-
nationdl Institute of _Refrlfg ration, held during August

-6, 1981 on the topic of “Advance in technolotg){, In

chilling, freezing, processing, storage and transportation
of fish"especially underutilized S{)emes”, It is the 49th,
volume in the Serles “Refrigeration Science and Tech-
nology” brought out by the Institute. _

Against thé background of risin Ropulatlon and
malnutrition affecting a large section of the human popu-
lation, It has became’impefative to exploit all the poten-
tial food resources.

Sea covers more than 70 per cent of earth’s surface
and from the amount of energy absorbed hy the surface
layer of the sea, Gustav Lonentzen, in his paper pre-
sented on the meetmg hag calculated that on a conser-
vative estimate, 50,000 million tons of carbon should
be fixed at the sea surface leading to 10 times this
amount of hio-mass production which is 150 times more
than the amount of food presently consumed by man,

But at present, marine resources” provide less than 1

percent of the nutritjonal energ{y in the world’s food
suHPI , altenatively n terms 0 %rotelns_lt I 45 per
cent protein and 14 per cent in terms of animal protein,
Main reasons for low contribution of marine resources
to the world’s human food stock are: (1) commercial
fls_hlnq IS now malnl?/ confined to only the aquatic
animals at the summit of the ocean echo-chain; (2
even amongst them, only few species are considere

to be commerciaIIK impartant leading to the waste of
q

large amount of what as known as by-catch fish and (3)
gos of harvesting of thinly dispersed” marine organisms.
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Besides concentration of flshm? efforts on_only few
species, has raised the danger ot over-exploitation and
ultimate extinction of some of these Species,
_Important among the steps to increase the world
fishery supplies indicated by John T. Everett, in his paper
presented at the _openln?_ Session are, 81) development
of new, non-traditional fisheries, (2) reduction of waste
In existing fisheries through improved harve_stmg ang
processing techniques and more efficient use of incidental
catches and (3) continued sharp increases in fish farm-
ing especially the high volume’ species. In conformit
with the main theme 0f the meetln(rls, the papers present-
ed and reproduced in the publication deal mainly
with processing by refrigeration of marine fish for
Iarger a\_/fl,”aglhty In the “market and emphasis is on
under-utilized species of fish. _

The publication reproduces, besides two papers
Presented In the opening, session and three papers at
he glenar sessjon, 6L sCientific communications made
under the following six sections: (1) chﬂlmgand freezin
of sea food_ (10 pagers), (2). P_rocessmg, coJd sforage an
transport (8 papers), (3) chilling and freezing (18 papers)
B) new products; [packagmg and analytical criteria

papersg (%) quality and Utilization of sea fish (10
[%a ers). Besides, 5pa€ers were presented under section
-Resgarch round table, _deallng with research and
development programmes in somé cquntries as well as
on needs of R and D programmes in refrigeration of
sea foods from a wider international perspective,
Including spegial problems in the tropics.

A group of Six_papers were presented at_the panel
meeting on_“Environmental and human safety consi-
derations of ammonia and. chlorofluro carbons”, Am-
monia has been used as refrigerant for longtime although
Its high toxicity when inhaled and physical injury”it
causes when it comes in contact with fkm have Deén a
matter oi concern not only for the health of the factory
workers, but also for environmental pollugion it causes,
Requlation in_the use of ammonia and safety measures
necessarr In its use have been rece|vm_% the attention
of govemnment agencies as also of Scientific workers
for "some time.Chloroflurocarbaps has, on the other
hana been considered to he one of the safe refrigerants.
However, theory postulated by. Rawland and Molina
on the pos&b&llges oﬁ decomposition of %Z%ne In strato-
sphere ‘caused by halogen 10ns produced by radiation-
disassociation of CFCS led to requlatory measures on
CFC-uses as refrigerant and |n other uses, Be com-
munications at the panel_meetln(h; have covered arfferent
as e}%:ts of khe _R)lrobelm in deﬁt .

_The boof q| e a comﬁre ensive account, through
its 77 contributed paPers, the present state of knowledge
concerning fransport, storage, processing, (iuallty pro-
iles of sea foods under refrigeration as el as perfor-
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manes and development of related equipment for re-
frigeration preservation of fish. Emphasis on under-
utilised species of fish has brought to, focus the danqer
of over exploitation and consequent irreversible deple-
tion of stock of few selected species which constitute
the present day commercial fishery and need to harngss
this  resource “of under-utilized “fish to increase. fish
Productlon and make more protein food available
through @ number of methods and process, mentioned
In thé" papers for human consumption.

A. N. Bose

I.I.T. Kharagpur

Dairy I_\/Iicrobiology: Volume_ 1 ,The,MicrobioIoK
of Milk, pp. 258; Vol. 2. The Microbiglogy of Mi
Products, pB._332; by R. K. Robinson (Ed): Apgl)hed
Science Publishers, "London and New Jersey, 1981,
Price: $ 45.00

These. books have appeared after more than two de-
cades since the publication of the two major works
on dairy microbjology by Hammer and Babel and
Foster and Associates.” Diring this period, man¥ deve-
lopments have taken place . the “methods of milk
handling and marketing, milk prqces_sm? technology
and manufacture of products necessﬂatmg he infroduyc-
tion of modified procedures for the, control of micrabial
contamination and growth in dairy products. = Both
the volumes are compilations of articles on different
aspects of_dalrg m_mr_obwlogg ﬁontnbuted by different
authors, with Specialised knowledge and expertise In
the sutgects. he information given_under each topic
IS quité exhaustive and compréhensive and IS amply
sug orted bz Il|ustrations and'figures to show the dairy
processing équipments and operations.  Appropriate
data fron] published literature have been included and
list of ref[]ences and bibliography is given at the end
of each chapter.

Volume 1 Microbiolog? of Milk

. Tnis volume consists of seven chapters each one deal-
ing with a particular aspect of the mlcrobl_olog¥] of milk
and written by a separate author, The first Chapter IS
different fron“the, other chapters In that it describes the
chemical composition and Physmo-chemlcal gropertles
of milk and 1ts constituents “and the changes caused
during various mjlk processmq operations..  These
basic concepts are intended to hélp the readgr in under-
standing the changes occurrl_n?l milk and milk pro-
ducts a5 a result ‘of microbial growth. . In chagter 2
various groups and species of microorganisms associated
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with dairy products and their role are described adoptmgi
the_taxonomic approach of the latest Bergey's Manua
(1974).  Some microorganisms, whose ocCuirrence and
significance had. not béen generally known, have also
béen included in the descriptions, e.g. Acenitobacter
viscosits, . Moraexella like organisms, ~ Campylobacter
sp., Yersinia sp. The author hias made a commendahle

job of including all mlcroorﬁlanisms relevant to dairy

field in this. chapter and fhis arrangement reduces
the task of_dalr% scientist.in his referencé work. Chapter
3 deals, with the conditions favouring microbial con-
tamination ang growth in raw milk, concepts regar mq
destruction of microorganisms b¥_ heat, variols hed
systems and chemicals used for killing micro-organism

cleaning and sanitization of milk_ hanaling equipment
and survival or destruction of microorgariisms at low
temperature. In chapters 4 and 5, the nuribers and tyPes
of organisms occurring in raw and pasteurised nitlks
natural antimicrobial Systems in raw milk, influence of
the conditions of storage and transport on. the micro-
flora of milk, re?ulatory aspects of market milk industry,
bacteriglogical Tests and standards and effects of daify
processin QPeratlons on the microbiological qualit

of market milk are discussed. Some.information regard-
ing the microbiological characteristics of modified “milk
Products like choColate, reconstifuted, filled, lactose-
reated and. sweet acidophilus milks, egg nog, boiled
milk and milk-borne diseases_has also he preSented in
chaPter_S Chapters 6 and 7 are devoted. to a critical
evaluation of various processes involved in the manu-
facture of dried and concentrated milks and their effects
on the survival of microorganisms in the products and
problems of post-contamination and prodyction  of
retentates by reverse osmosis and  ultrafilteration
techniques has also been included in chapter 7.

Volume 2. Microbiology of Milk Products

This volume deals with the microbiology of milk
Rroducts other than condensed and dried milks which
ave been included in Volume 1 It is divided Into
Seven chaPters each one pertal_nlng to a particular
type of product or toPm contributed by a separate
duthor.  In the first three chapters, microbiological
aspects of ice cream and related” products, creamana
dairy desserts and butter r_esgectlverlr}/ have been dis-
cussed.  Each chapter contains Information on different
varieties of the product, their composition, methods
of manufacture and packaging, microbial contamination
at different stages, numbers and_ types of organisms
survwmg In the Pro_duct Or gaining entry as post-
contaminants and their effect on the %Lualltyy and shelf-
life of the product, hygienic measures to "be adopted
in the plant, laborafory qualjty control tests and micro-
biological standards zre cribed In- different countries,
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The role of these products in outbreaks of infections
and intoxications and the importance of human carriers
as maH_or sources of contamination in ice cream have
been highlighted.

. The microbiology of starter cultures forms the sub-
{ec_t matter ol chapter 4. The classification and charac-
eristics ol starter bacteria used in the production of
cheese and other fermented milk dprodu ts, their pre-
servation by means of freezm? and their Inhibition b

bacteriophages and other factors have been outlined.
Reference Ras also been made to the techniques used
for mass production and continuous cultivation of
starter cultures and their preservation. Chapters 5 and
6 describe. several varieties of cheese and” fermented
milks, Aftel giving a general description of different
varieties of cheese onfqmatmg from different countires,
the types of starter cultures used for each type of cheese,
various steps in cheese. making, chemical and . micro-
biological changes during manufacture and r;penm_%
of cheese and defects calised by microbial activity |

cheese have been discussed in detail. In regard tofer-
mented milks, special attention has been given to the
Ero_ductmn of yaghurt, while other fermentgd milks like
efir, kumis, “acidophilys milk and cultured butter
milk have been mentioned briefly. No reference has been

—_

made to the Indian fermented milk Dchi, which is
consumed by Iar(fe sections of the people and about
which considerable amount of published literature 1
available.  The last chapter deals with the Practmal
problems of microbiological guality control in the dairy
Industry. Various, steps and precautions required for
preven |n% contamination in the dairy plant and relative
merits and [imitations of different tésts used in quality
control work have been described.

Since the topics covered in the two volumes have been
contributed Dy different authors, there are several
instances of duplication of information in regard to
topics like cleaning and sanitation of equipment,
milk processing operatjons and microorganisms survi-
ving heat treatment and low temperature Storage. Both
the“volumes contain exhaustive information on various
theoretical as well as practical aspects of dairy mjcro-
biology. The books should prove very useful to’students
of dairy science and research workers'in the field. How-
ever, fhe price ($ 45'00f> for the two volumes ma
be, btey?n the reach of many Indian students an
Scientists.

H. Laxminar

University of Agricultural Science
Bangalore- 24

WORKSHOP ON FOOD HYGIENE AND SANITATION
A Workshop on Food Hygiene and Sanitation is scheduled to be held at CFTRI from 19/30

September 1983,

The Workshop would cover basic aspects of sanitation and the requirements of hy?iene in handling

distribution, processing and marketing of foods. 1t is especiall

esigned for_ jnculcating awareness of

| d .
sanitary measures required in_food processm? and catering _estab%shments at middle-level r%anagerjal and

supervisory staff. The course is expected to p
in" organised sectors of food industry.

ay a vital rolé in reducing food borne diseases and poisoning

Details ma)f é)lease be obtained from the Secretary, AMI, Mysore Unit, Department of Microbiology,

CFTRI, Mysore-
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Annual General Body Meeting

The eighteenth Annual General Bod Meetrng of the
Assocratron was held on 3rd June 1983 at 6.15p.m. in
the Assm Hall of CFTRI Mysore-13., which was
attende Ch 105 members mcludrng those representin
different Chapters. Mr. S. K. Majumger, President o
the Assocratron conducted the proceedr s of the Mmeet-

ing. Dr. L. V. Venkataraman, Hony. Exec. Secretary
presented the report ot the Association for the year

1982-83.. He pointed out that the membershi
Association_has incieased from 1890 fo 205 g
the year. Four new Chapters were added during th
¥ear and. now there are 15 Chapters of the Association
unctioning all over the country,

The awards ot the Associatiori for 1982are as follows:
Mr. Vittal Mallpa ot United Breweries, Bangalore Was
conferred with the Prof. V. Subiahmanyan “Industrial
Achievement award, Mr. K. Singaravadivel of Paday
Processing Research Centre, Trruvarur TamrI Nadu
was the recerprent of the Youn%\ cientist Awar
receipients of Best Student Award were
Mujeeb Ahmed of Marathwada Agricultural Unrversrty
Parbhani and Mr Ralkar Purshotham Raghunath of T
UDCT, University of Bombay, Bombay. Dr. S K
Gupta of Natronal Dair Research In trtute Karnal
and Dr. C. M. Kap ooro Call eq_l e of Animal’ Science
Haryana Agricul tura Unrversrtg ISSar were presented
the “Gardner’s Award for the est paper entitl

durin

Whey weanrn%food Method of manufacture and I¥
Storage studies publrshed In the Journal of Food Science
and echnoo Suman Food

Consultants ?)rave Award was Tgrven to Mr. H, S
Veerappa Gowda of the College o Frshenes Univerity
of Agricultural Sciences, Mangalore, for his article
fentréled Fltole of biotechnology T augmenting India’s
00d supplies

The roceedrngs of Ahara-82 is under preparation
and it will be sefit to the press in due course of time.

A one ag col oqurum on Centenary .of Kéeldahl
method for éstimation of pitrogen in o 8qznrc substances
was held by AFST(I) in September 1982 at the CFTRI

U) have heen finaliSed and efforts are being made
to T|thrjte thrs| Fellﬁ)wsdhr at an early

e Journal of Foo
the 20th year of Its ublrcatron and has attained an inter-
natrona re utatron E Oits are being made to reduce
the time in refering the papers. ~ The Indian Food
Industry is in its second year of publication. Dr. K R,

date.
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of the paid

ca
Thje uidelines for eligibility of the Fellowships of C
AFST j

clence and Technologa/lrs N Thi

Sreekantrah has succeeded Dr. R, Radhakrishna Murthy
as the new Editor and a new Editiorial Board has been
constituted.

It was also pointed out by the President that a specral
?eneral bodzy may be called to discuss matters relating

In the course of discussion, it was decided that the
Chapters should be informed about the new membersip
coming under their jurisdiction, and the subscription

by the members directly to the Headquarters. |t
Was aIso decided that a list of members belonging to
each Cha ter shoud be sent to the respective Chapters
at the end of each year. It was also pointed out that a
better ra port should be establrshed between the Cha-
pters.an ea dquarters.  The Report was adopted and
unanrmousy approved by the General Body.

hrs was “followed by the presentation of'the report
ny the Hony. Treasurér Mr. C, T. Dwarakanath. ' He
| drcated that the totaI receipts have gone up by

50 as compared to the previous year.

totaI expendrture durrnr_hthe year was Rs. 2,28,000 wrth
an |ncrease of kns compared to previous. year,

budget estrmate for the year 1983 has been prorected
to be RS. 2.72 lakhs, After some discussion, the Trea
surer’s report was adopted and unanimously approved
by_the General Bo rY

The Secretary read out the list of office-bearers who
got dul eected for the year 1983-84.

resident designate

Mr. Laljeet Singh, New Delni
Vice President - (Headquarters
Dr. M. V. Rama Rag, Mysore
Vice Presidents (Chapters) 4 posts?
r. G, Lakshminarayana, Hyderabad
Prof Mahara) Narain, Pantriagar
Mr B RaghUramaiah, Madras
A, K.“Sachdev, New Delhi
HO% Jt Secretary
r M. Mahadevrah Mysore
reasurer

Hon

Eh/lr G. Radhakrrshnrah Setty, Mysore

The_President, Mr S, K. Majumdér requested Lt
ol. 0. P. Kapur Presrdent -gesignate and Dr. S. C.
Basappa, the Hony. Jt. Secretary"to take over gs the
President and Hony. Exec. Secretary of the Association.

Is was received with ovation from the House. The
new President Col. Kapur exhorted about the hrph
i0eals of the Association and expressed his %ratrtude
the members for electing him to the high office. He also
thanked the outgoing Executive Committee members
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y circulated in advance

OIL TECHNOLOGISTS” ASSOCIATION OF INDIA
Announcement of Awards for 1983
Dr. S. Husain Zaheer Memorial Award.
R. B. G. V. Swaka Memorial Award.
G. S Nivetia Memorial Award of M/s. Kusum Products Ltd., Calcutta.

The last date for the receipt of the applications with details is fixed for 30th
September 1983

For further information, please contact: The Honorary Secretaries of the
respective Zones or from the Honorary General Secretdry, Oil Technologists’
Association of India (H. qrs), clo. Technological Institite, Kanpur-208002.

ERRATUM

In the Research nofe ‘Effect of heat treatments on stability of ascorbic acid
in Copper. Contaminated milk of Cows and Buffaloes™ by Syed Anwar and
V. Unnikrishnan, published in this Journal 1982, Vol. 20, No. 1, page 36-37, the
last sentence of first paragraph on page 37 should read as:

Thus, the destruction of ascorbic acid during heating in the presence of
copper was less in buffalo milk than in cow milk
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y Mr S K Majumder, and Dr. L V. to the incoming and out%omg executives of AFST(I)
Venkataraman, for running ‘the Associgtion effectively and to the members by

anising the Convention successfull_){. _ L. V. Venkataraman,

b e 25 0 DB pc ot e

not be taken up, as the embers pointed ou -

endments s_hou?d have been vy|deP Lucknow Chapter
before taking. them up for discussion. In view of these
sugoestions, it was decided that the new Executive 25th Mag 1983 and_the following Office hearers were-
Committee take necessary steps to convene a Special  elected:

y meeting to discuss the issues relating to  Mr._B. Revis, Dr. S K.
: _ _ C. Tomar, Joint Secretary—Mr. Kamal
The meeting ended with the expression of thanks  Treasurer-—Mr. K. S. Verma.

he outgoing Secretary, Dr.

The Annual General Body Meeting was held on

resident—Dr, Su&eet Singh, Vice Presidents—
hanna, Secretary—Mr. M.

akas and



Announcement of a Publication

By
The Central Food Technological Research Institute, Mysore (India)

R& D AT THE CFTRI: THREE DECADES <gss50-1980)

The book is about the CFTRI, its genesis, growth, its research and developmental activities. From
an humble beginning in 1950, it has grown into a premier centre for research, development, transfer of
technology, training and information in food science and technology. During the period 1950-1980, a
tremendous volume of original R & D publications and other information has emerged from the Institute.
The book is the first attempt to review comprehensively the R & D work and other information of the
CFTRI since its inception.

The book comprises twenty chapters divided into five parts, four appendices and an index. It begins
with aresume of the genesis, growth, organizational structure anc functions of the C FTRI. This is followed
by a detailed review in five chapters of the R & D work on different food commodities viz., food grains,
oilseeds and unconventional sources of protein and fat, animal foods, fruits and vegetables, and plantation
products and food flavours. Multi-commodity researches in areas such a' the control of infestation of stored
grains, process engineering, design and fabrication of food machinery, packaging technology, sensory
evaluation of foods, fermentations and food microbiology, chemical, biochemical, nutritional and toxico-
logical investigations are reviewed in the subsequent six chapters. The formulated foods and beverages
developed in the Institute are described in detail under a separate head. Each chapter is followed by a
comprehensive bibliography. Other essential activities of the Institute such as the transfer of technology
and industrial consultancy services, food science and technology information service, the Animal House,
sophisticated instruments facility, food quality analysis and public relations have been recounted in detail.
Training of personnel for the food industry is an important function of the CFTRI and the UNU activity
and aims at providing training facilities in food science and technology at postgraduate, postdoctoral and re-
search management levels for personnel from other developing countries. Comprehensive lists of processes
released to industry, processes ready for commercialization, feasibility reports and consultancy services
rendered are included in the four appendices. The book ends with subject and author indices. The book
will therefore, be of great use to postgraduate students, teachers and researchers in all R & D institutions
in the area of food science and technology as well as to industrialists and policy makers.

Priced at Rs. 100/- in India and US $ 50.00 abroad (exclusive of packing and forwarding charges),
the publication (Royal 8 vo, pp. 375 text and pp. 64 art plates, full calico bound, 1982) can be had from the
Director, Central Food Technological Research Institute, Mysore-570 013, India.



PUBLICATIONS
OF

THE ASSOCIATION OF FOOD SCIENTISTS & TECHNOLOGISTS ()

(CENTRAL FOOD TECHNOLOGICAL RESEARCH INSTITUTE CAMPUS, MYSORE)

1. REVIEWS IN FOOD SCIENCE AND TECHNOLOGY—VOL IV Royal 8u ha?gt%/nd P. 2%,

Price:
roac? urface mail
r mall.

2 ﬁgﬁ%@%ﬁ&g 81N-§ SYMPOSIUM ON FATS AND OILS IN RF[%ATION TO FOOD PROIBU%% AND
PmeAbroacJa Fgegxlrface [nall

3. PROCEEDINGS OF THE FIRST INDIAN CONVENTION OF FOOD[%CIENT [ﬁTS AND TE%I—'I_}IO%)GIS’I’S

. % Slerface [nall

4, TECHNICAL DIRECTORY OF THE CONFECTIONERY INDUSTRY_IN. INDIA
Demi- @CK P. 128

Price; roada gﬁ Slerrfaﬁ% el

5. ﬁ\ﬁ{?ﬁEiDINGS OF THE SYMPOSIUM ON STATUS AND PROSPE%ES OF OONFE I 3’ B\I%?TRY

PrlceAbroa }? rface. Imaul

6. PROF. V. SUBRAHMANYAN COMMEMORATION ISSUE Demi- qua 0 %ICO bound P. 125
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. RﬁBCDIF&)g OF THE SYMPOSIUM ON BY-PRODUCTS FROM FOOD INDUSTRII;[PunéJEL%A'I'IG\I

P”Tg quiﬁ %58 O%urface Ima|I
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i b, .
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INSTRUCTIONS TO AUTHORS ®

- Manuscripts of papers (in triplicate) should be typewritten in double space on one side of bond

paper. The manuscripts should be complete and in final form, since only minor corrections are
allowed at the proof stage. The ﬁa er submitted should not have been é)ubllshed or data com-
municated for publication anywhere else. Review papers are also accepted.

Short communications in the nature of Research Notes should clearly indicate the scope of the
investigation and the salient features of the results.

Names of chemical compounds and not their formulae should be used in the fext.  Superscripts
and_ subscripts should be legibly and carefully placed. Foot notes especially for text should be
avoided as far as possible.

Abstract: - The abstract should indicate the principal findings of the gaper. It should be about
200 words. 1t should be in such a form that abstracting genodmal can readily use it

Tables: Tables as well as graphs, both representing the same set of data, should be avoided.
Tables and f|%ures should bg numbered consecutively in Arabic nymerals and should have brief
titles, They should be tyfped on seﬁarate_ paper. Nil results should be indicated and distinguished
tcrl]%anrl}a_rﬁgorgolaﬁqsﬁgce of data, which is indicated by “— sign. Tables should not have more

ine columns,

IIlustrations: Graphs and other line drawir%? should. be drawn in Indian ink on traging Pap_er or
white drawing paper preferably art_paper. eletten_ng should be jn double the size"of printed
letters. - For atisfactory reprdduction, graphs and liné drawings should be at least twice the o,
ernted size 16cms (OX ‘axis) X 20crus éogeamsk; photographs mist be on glossy paper and must

ave good contrast; ‘three copies should be sent m

L . AR . .Sl
Abbreviations of the titles of all scientific periodicals should strictly conform to those cited in
the World List ot Scientific Periodicals, Butterworths Scientific Pablication, London, 192, %

References:  Names of all the authors along with title of the paper should be cited completely in
each reference.  Abbreviations such as etgal., ibid, idem. é% uld e avoided. ety

The list of references should be included at the end of the article in serial order and the respec- %9
tive serial number should be indicated in the text as superscript.

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

@) Researtih Pa%er: Jadhav, S. S and Kulkami, P. R., Presser amines in foods, J. Fd Sci.
Technol., 1981,18, 1%6.

(b) Book: Venkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New %9
(

& =8 & &

w3 =
w

York, 1952, Vol. 1I, 966,

¢) References to article in a book: _ Joshi, S,
Venkataraman, K., Academic Press, Inc., New York, 1952, V. _

(cl) Proceedings, Conferences and S)(mposm Papers:  Nambudiri, E. S. and Lewis, Y. S, Cocoa
In confecfionery, Proceedings ofthe Sym_})osmm on the Status andProspects of the Confectionery 69
Industry in Incia, Mysore, May 1979; 27.

m
(&) Thesis: Sath¥ana_rayan, Y., Phytosociplogical Studies on the Calcicolous Plants of Bombay, m

V, in the Chemistry of Synthetic Dyes, by ™M
T e

1953, Ph.D. Thesis,” Bombay Unlvers_lt%/. _ _
ity Unpublished Work:  Rao, G., unpublished, Central Food Technological Research Institute %9
Mysore, India. H
Consult the latest copy of the Journal for guidance. §%

| f
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Research Pa ers

MILLING B ING AN IZIAPATI MAﬁING QUALITIES OF TRITICALE
J. IBgE Nlran ar Nath and Surjan Sin
RAPID TERMINATION OF P STICI ES IN FATTY FOODS
S. Bang Cyop hy V\y J._Cliakrabarti and B. R. Ro
INFLUREN EO ATERSON THE CHANGES DURING HEATING OF OILS
amanna an
PROCESSING OF THREE MAJOR SAUDI ARABIAN DATE CULTIVARS INTO JAM
N. Sawaya. H. A Khatchadourian, J. K. Khalil and A S. Mashadi
TRACE ELEMENTS IN SOME CANN ED 'MEAT PRODUCTS
M. M. Venna, C. L. Adinarayanaian, N. V. Sharma, B. T. Ashok Kumar, V. B. Saxena and T. V. Mathew

A AéETkH D OF DEBTTTERING FISH PROTEIN HYDROLYSATE

R
SALRI/IONE LA IN MEAT

POLYPHOSPHATE TREATMENT ON THE QUALITY AND SHELF LIFE OF
READY-TO-COOK BROILERS

al Koushik, P. Kothandaraman, V. Sethumadavan and D. Narabari

RELATIONSHIP BETWEEN CERTAIN MEASURES OF SHELL QUALITY IN QUAIL
S (COTURNIX COTURNIX JAPONI A)

. M. Ma aFgatra Pandeé and R C

ELECT NNIN ON UALIT OF MUTTON

. Ma hendrakar R lakshmi and S. Dhana

OF éN AMY PRODUCTION M DIUM BY UTILIZING AGRO-

L S
K. Manonmani, T. R. Shamala and K._R. Sreekantiali
STTOF SOME PROCESS PARAMETERS ON PRODUCTION OF ACTIVE DRY BAKER’S

P. N. Srinivasa Rao, S. C. Basappa, Y. S. Lewis and P. K. Ramanathan

Research Notes

PRESERVATION OF HIGH MOISTURE PADDY WITH COMMON SALT-
T. Srinivas, Vasud evasmg K. Bhashyam and H. S. R. Desikachar
RAPID DIETECTION F SESAI\/IE OI IN COLOURED FATTY FOODS

EUJ

S. Bandyo 1y P{a 1yacy Cliakrabarti, K. C. Guha and B. R, R
CHA A ERIS S AND COMPOSITION OF SIMAROUB GLAUCA D.C. SEEDS AND FAT
K._V_S A Rao and G_Lakshminarayana

A PRELII\/IINARY STU Y ON A TRA |TI NAL INTERMEDIATE MOISTURE BEEF PRODUCT
If. Purnomo K A B ckle

and R._A_Faw
PROD HERMOSTABLE DEOXYRIBONUCLEASE AND ENTEROTOXINS BY
Té Hzlfrlél COCC S AUREUS IN (Ij(HpOdA DURING STORAGE

M ara ambu
A NOTE HE LACTO%E FERMENTING YEASTS IN MILK PRODUCTS
E. Subramanlan and kar

A S
DMOE NO(LN -TOXIC MATERIALS AS WHEAT PROTECTANT AGAINST RHIZOPERTHA

H. Paiman, R. Chauhan and D. S. Gupt

M.
DECAMETHRIN RESIDUES FROM T A LEAVES AND THEIR TOXICITY TO HOUSEFLIES
S, B. Hasan, P. G. Deo and S. K. Majumaer
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