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RESEARCH PAPERS

Pressure Extrusion of Indian Maize and Maize-Legume
Composite Flours*

. B. Manoharkumarf, K. Seiler and P. Gerstenkorn _
Federal Research Institute for Cereal and Potato Processrng Postfach 23, D-4930 Detmold 1, Federal Republic of

Germa

y

Manuscript Received: 3Ju|y 1978; Revised 7September 1978

Indian maize and maize-legume composite flours were pressure extruded in a Brabender Measuring Extruder Type 20 DN. The
products were Organoleptically acceptable. Blending with legume flours decreased the expansion ratio, bulk volume, water ab-
sorption and water solubility, and increased the breaking strength of the product, and the torque requirement for extrusion as com-
pared to maize semolina alone. This was attributable to increase in protein and slight reduction in starch in the composite flours.

Extrusion .cooking process as applicable to cereal
foods is gaining importance during the last two decades.
A Irmrted Irterature 5 avarlable on extrusion cookrng
of cereals with rgh protern ourso plant origin, suc
as, Instant Corn-Soy-Milk )1, soybeans23 cotton
seed and peanut rours4 8 weII 8 products like Bal Ahar
and Indian Multipurpose Food5. . However, extrusion
Processrng of Indian maize ang maize-lequme. composite
lour blends does not seem to have been'studied. There-
fore, a study in this respect was initiated.

Materials and Methods

Four Indian maize varretres ‘Deccan 101" ‘Ganga oy
‘Amber Com osrte and uay all grown at Hyder ad
Andhra Pradesh, India_ during Rabi 1977, and kindly
supplied by the All India Coordrnated Maize Improve-
ment Projéct, New Delhi, were used. The dry- mrIIrng
of whole maize was carried out using a Standardize
procedure to obtain semolina6.  The™ particle size 0
semolina ysed in these extrusion studies was 200-500 ft.

Split pulses of redgram (Cajanus cdjari), bengalgram s
E)Cmer arietimm), greengram " (Phaseolus” auredis) “and
lackgram (Phaseoltis mungo) were used. They were
round in 8 Kamas Laboratorg Hammer Mill t0 pass
rough 500 /a sieve, and the 200- 500IIfract|on fit
was used for t estudgr

Based on prelimindry_experiments, it was concluded
that the minimum moisture jn_sample. required for
extrusion was 12 per. cent ang the maximum legume-
component in comr?osrte flours 1S 10 per cent at the above
moisture level for a Brabender Measuring Extruder
(Laboratory Model) Type 20 DN. Hence, maize semo-

Publication No. 4472.

lina and Iegume flours were mixed in the ratio of 9.1,
the morstur content was brought 0 12 per cent, temper-
ed overnr t and pressure extru ed Marze semolina
was alsp |n |vrdua pressure extruded. - A Brabender
Measurrn?3 Extrud er ype 20 DN, which was fitted
on to a Brabender Do Corder (a torrﬂue rheometer
instrument) for measuring the torque during the extru-
(sjrgr% processrng, was used along with a 3 mim discharge

|

Chemical anah(srs for starch, protein and fat were
done following standard proceduress. For estrmatrng
soluble nitrogen, a known amount of sample was mixe
with a known amount of distilled water, agitated m a
rotary shaker, filtered, and pitrogen was estimated in the
filtrate by standard procedure8

The expansion ingex of the Product was, calculated
from the diameter of the extrudate strand divided by the
diameter of the standard die used in the extrusion (3mm),

f Breakrng stren th of the extrydate strands was measured

|n a wrc 10 replicates for each

J) ukvolume was obtained through the rape
see drsp acement method In a standard agparatus
Water Absorption Index (WAI) and Water Solubility
Index (!WSI were also_determingdo. Water Absorption

Machine iIn

Index (WAI) Is the weight (as per cent) 0 gel obtained
by suspending @ known” amount of starch Substance in
Water for a specific time and temPerature and subsequent
centrifygation. The supernatan water centrifuged out
from the gel, when dried gives the Water Solubrlrty
Index (WS1 as per cent). Water absorption of extru-
date wag also measured in a Brabender Farinogram
using a 30 g extrudate in a 50 ml Farinogram howl; and

bPresent address:  Central Food Technological Research Institute, M)/SOI’E-570 013 India
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Meterial d Sarch
W Ch)

Deccan 101 017 1
Deccan 101+Redgram 075 165
T 5 083 812
G iga 5+Bengalgram 127 il
Maba Cotpooe 047 81
” +G, ce.gram 063 193

V]. 086 810
v”{/+ B...ckgram 093 182

Wvi: W,c ibjipiol toox, WSL: W.er solubility index

re%orte_d as water absorbed per 100 g dry substance for
achieving a value of 500 FU.

Sensory, evaluation of the extrudate was done by a
panel of ‘four experienced Jud(]z_es as per_hedonic scale
ratings and terminology from Titerature®)

Results and Discussion

Data on_chemical analysis and
raw materials are shown”in Tabl
extrudates in Table 2 and 3.

Characterization of raw materials: Fat content of
semolina In the maize varieties was helow 1.0 per cent;
mixing with Eulses however, Increased the fat content.
But tfie values were still below 5 per cent, which is said
to yield a chewy progluct!L Starch was copstant while
the” protein varied slightly among the varieties. The
starch content decreased” and the total and soluble
protein increased urﬁ)on blending wﬂh_P_uIse flour,

. Water absorption and water"solubility were different
in ‘Deccan 101" semolina compared to others. But all
cr?r{l _gsktgspfggyrs behaved differently from each other
In N .

Characterization of extrudates: Extrusion cook,mq
resulted In an agpremable reduction in fat, a_very sligh
reduction in st
soluble-protein  contents, while the protein content
remained practmally unchangeg STabIe 22. The, reduc-
tion In fat needs fufther stuay, because of the estimation
of fat by the standard petrdleum ether extraction, an
estimation of bound_fat, hitherto not carried. out,
should be explored. There were small differences in the
starch content hefore and after extrusion. |

_The physical data revealed some m_terestm% aspects
with respect to torque requirements in the exfrusion
process (Table 3). The minimum torque required to

hysical properties of
f f and Ft)hoge of the

ch, and one_to two fold increase™in  pecan 11
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aw materials (dry basis)

So!%ble

I properties of r

Protein

protein WAl WSl
(% (% Clo) Clo)
21 025 83 3.6
137 091 590 59
ny 02 b4 29
132 093 81 41
119 019 143 21
139 083 03 46
11 054 742 26
131 031 8.9 bl

start the extrusion process was generally higher in case
of maize than_their compasite” flours, indicating the
relative ease of extrusion of composite flours to” start
with. However, the difference hetween the minimum
and maximum torques required in the process (amé)h-
tude) was ge_neraII)( higher for composite flours, com-
pared to maize extrusions. ~This indicates the higher
amount of fnergy needed for extrusion processing of
composite flours.” ,
The expansion indices of extrudates from composite
flours were about 2/3rd of those from maize semoling,
evidently due to their higher protein contents. This ¢an
also bejudged from FIg. L There was a_pro?resswe
reduction I expansion ‘Index with increasing Tegume-
content of composite flours (Fig. 2).. The Composite
flour extrudates also showed con3|derablly greater
breaking strengths ang slightly lower bulk voiumés than
the puré maizé extrudes. “Protein was negatively corre-

chemical ANALYSIS OF extrudate (dl’y BAS'S)
Fat  Starch Protein SO&IUE
protein

Table 2.

Meterial

Clo) Clo) Clo)  Clo)
05 783 12 1Y
Deccan 101+Redgram 02 749 136 2%
Ganga 5 088 79 U1 119
Ganga 5+ Bengalgram 024 H1 B3 1P
Amber Composite 014 76 19 1U
. toreengram 015 B9 B9 1B
Way 0% 792 12 1%

ljay+Blackgram 09 70 10 -
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ired | k WA Fari
Meteria TS " 5‘%’855'0” B“an‘a'td 5.%1 pal
MR M Koo) (g 4 g9 (hidg
Deccan 101 200 30 33 164 81 568 284 1316
Deccan 101+Redgram ™ W 26 20 12 W46 %60 1247
Ganga 5 3 W0 32 18 93 400 30 1390
Ganga 5+ Bengelgram N 23 25 6 409 &85 1383
Amber Composite % 140 30 1B 5 89 A3 155
, +Greengram 580 00 26 201 66 565 A5 1309
Way m u 3N LA 6 %05 Al 1448
ijdy+ Blackgram 60 60 21 249 56 463 %7 1357
WAI: Water absorption index; — WAI: Water solbility ingex.

lated to_expansion index (r= - 0.73) and bulk volume
(r= -0.56) and positivel to breakin strenpth H-
While starch was _negafivel ?/ correlated fo te latter
r="-0.73). Previous obse vers have noted that addi-
lon of so;r products to yellow shack meal in extrusion
tended to lower the expansion index2

The extrudates from maize semolina in general
absorbed more water as well as gave more_solubles
than those from composrte flours, "but the drfferences
were small. A similar trend was observed in Farinogram
water absorption valugs. . The above properties are
important in reconstitution and use of extruded

roducts.
: Sensory evaluation:, The rnternal structure of atY
cal extrudate for maize semolina and composite flour
are shown in Fig. 3. The results of sensory evaluation
can he summarized as follows:

Extrudates from maize had attractive colour and
unet\{]en surfa%ce and, rnfternall athdem drstrrbutrotn
with Tespect to size of pores) with moderate porosi
numberﬁp The)i were brrrttfe and easr?y brea % §
thumb, acceptable in taste with a good mouth feel,

Though comgosrte flour extrudates revealed a bland
Easte with britt|eness in mouth-feel, the?/ were also easl
reakab by thumb with the charactefjstic sound cori-
parab eto extrudates from maize, semolina, These were
densly O{eore and pore distribytion was from uniform
to moderately uneven Vrsually the Were uneven in
surface and recorded dull to appeal rnrlr1 n a&pearance
All the extrudates were organoleptically acceptable
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Process Feasibility of Ghee Making by Direct Contact
Heat Exchange

o Ho Abichandani and S. C. Sarma
National Dairy Research Institute, Karnal-132001

Manuscript Received: 29 May 1978; Revised 24 August 1978

The process feasibilit}/ of ghee making by direct contact heat exchange was explored. The equipment was designed in such a way
that it could be operated in batch as well'as in continuous operation. “Six trials were conducted In batch operation and one in cori-

tinuous operation. The moisture conent, free fatty acids and
It had acceptable texture, colour and flavour. There'was neither

In Jack
operation. T

Ghee is obtained by clarification of milk fat at high
temperature. - About, 43 ger cent of the total milk pro-
duced in India is utilized for making ghee. The fotal
annual production of ghee in India is estimated to be
280 million _I|<_%l Ghee Mmaking in India is mostly a home
Industry. ~ The ghee_ manufactured in the Organised
Industry has mor& uniform quality, but this constitutes
only a small fraction2. _ _

hee IS prepared b)( different methods, like desi
?cou_ntry), creamery buter, direct cream and prestrati-
ication methods. ~In all these methods the product is
heated usm? steam as a_heating medium. * The raw
material, butter or cream is Pool Oiled In the stainless
stee] jacketed Pan. During the process, proteins cara-
malise and get deposited On the surface of pan. The
temperature “of surface 1 quite high as comPared 0
that ofthe bulk. Even constant stirring does not prevent
burning on the surface. Moreover, dle to pool bmlmq
there is'lot of foam formation and hence the supernatan

IS was due to spillage

liquid has to be drained continuously through a central  Th

downcomer. The constant descaling and draining require
more labour and thus this operation Is tiresore. The
prresen_t study Is aimed at overcoming these difficulties,
he nitrogen gas is heated to high témperature (150°-
240°C) and then hubbled in toa column contammﬁ
molten butter. In this case the surface temperature wi
be lower than that of bulk temperature. * Thus local
burping of the product is eliminated. Due to direct heat
exchan%e, the requirement of heat energy is minimized.
Since the operation will be carried out if‘an inert amo-
sphere, the chances of fat oxidation are minimized.

Materials and Methods

Description of the experimental set uR; The egu_i#-
ment was designed and fabricated in the Engineering

sses caused by splashing of t

eroxide value of ghee prepared were within the specified limits.
_ aming nor scale formation on the surface of heat exchanger. The
_ene_rg{ requirement was 133 Kcallkg of butter as compared to 204 Kealrkg of butter in conventional batch tYpe [iroces_s usm?_steam
eted sgace. The fat recover)f in batch operation trials ranﬁed from 91.7 o 95.2% but it was only 8

a

.6% n continuous
e product.

Workshop of National Dairy Research Institute, Kamal,
It consists of the following Components;
(1) Electric heater, (ﬂz Direct contact heat exchangers.
(M) Over head supply fank.  (iv) Inter-connecting
p|p|ngﬁmd valves, _

. (/) Electric heater: A 5 kw,_smple phase 220V,
immersion tYpe heater was modified {0 suit the require-
ment of heating nitrogen gas. The details are shown in
Fig. L It consists Qf nichrome wire_heating element
enclosed in a M.S. |R_e of 5.3.cm O.D. and"1565 ¢m
length.  One end of this pipe is closed while from the
other end, wire leads are taken out through porcelain
connectors.  Two_ hundred fifty aluminium fins were
slipped over this pipe. This assembly_of heater and fins
was placed in 6 cm O.D. and 157 cm length M.S.
outer pipe and then it is Iagged with 2.8 cm thick ?Iass
wool insulation to reduce heat losses. Lower end of the
outer pipe is growded with a socket in which 0.65 cm
nipple'is welded for supply of nitrogen gas to the heater.

e purpose of providing the aluminimum fing is_two
fold.” Firstly, aluminiumhas high thermal conductivity
and hence “has efficient heat ‘transfer and secondly
aluminium has got greater affinity for oxygen which is
even more pronounced at, h|[qhe temperatUres.  Since
G L e

, 1his is purged [ | umini
o%]e. Thus ureg nItr e% IS ex ecte(? to be bubbred
through the product, These fins are perforated and
placed in such a way that the path of nitrogen is stagger-
ed and hence longer residence time is attainied. Howgver,
this results in_higher Rressure drop,in the heater.

A 25 cm dianieter hole 1s drilled just near the outlet
and a thermowell js welded for housing a thermocouple,
A 0.65 cm nipple is also welded for thé supply of heated
nitrogen to the heat exchangers.

177
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(1) Direct contact heat exchangers: These comprise
of two jacketed M.S. pipe columng (9x100 cm) each
provided with a sparger. The columns are arfanged
In such a way that gravity flow of product is maintained,
The water stipply connections are provided to the jacket
bY 10 cm plastic R|pe. The water circulation is contem-
Pated to keep tne vertical contact surface at lower
emRerature than that of the bulk, if needed. _

The details of sparger are shown in Fig. 2. It consists
of & M.S. socket, whiose one end is closéd by welding a
M.S. plate, and a movable perforated M.S. disc. This
disc has 22 holes of 0.15 ¢m diameter for uniform distri-
bution of nitrogen gas in the column. A 0.65 cm
nipple is weided for s_upPIy of nitrogen gas.

Instead of one single” column, “two™ columns are
prgogllg:r?_ nto have etterflexibility in operation and ease
| Ing.

(iiil) ngr head supply tank: It is a 29x29 cm
stainfess steel tank mounted just above the outlet of
the first column of direct contact heat exchanger. It
was provided with a 1.25 cm stainless steel needle valve
for requlating the flow of molten butter.

(Iv)“Inter-Connecting Piping and valves. Two heat
exchangers are interconnectedhy means of 1.25cm. G,
P|pe for Broduct flow while nitrogen gas I$ fransported
hrough 0.65 ¢m copi)er tubing.~ VZ V3 VA4, and Vs
are 125 cm. globe valves provited in product line and
VNj and VN2 are 0.65 cm needle valves connected in
hot” nitrogen Pas ling,

Instrumientation:  The Bourdon type pressure gauges
are_ provided to note the pressure” of nitrogen gas”in
cylinder and at the inlet and outlet of the heater.

The temperature of hot nitrogen gas 1s measured b

a chromel-copel thermgcouple conngcted to a millivolt-  latp

meter. The scale of millivoltmeter is directly calibrated
1|En”terms of temperature.  The specifications are as
ollows:

Make - Instrumentation Ltd.
Earr; e +0°-400°C.
|

Chromel-copel thermocouple type TCC 03, 320 mm
sensing length, Three copper-constantan thermocouples
are Erowded In each column of the heat exchanger to
measure the temperature at a poinf on the sparger
surface, bulk temperature and’. exhaust vapour-jas
mixture temperature, All the sjx thermocauples are
connected fo a millivoltmeter whose_scale s direc|
calibrated in terms of temperature.  The other specifi-
cations are as follows:

Make . Beiliss & Morccom (India)
Ran?e » 10°- 250°C
Rex 82 XL

. 88,
No of tappings — Six.

y bu%led,
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. The quantltg of nitrogen Igas circulated into the system
is measured Dy differential” weight principle. _The gas
cylmder Is placed on weighing.scale (500 kg). The mass
flow rate is computed by diViding difference in weight
with length of run i.e. time for which the nitrogen gas
was passed through the heat exchanger. .

Electrical energy input to the hedter is measured by
means of enertg% metey. _

Oﬁeratwn ofthe equment; The schematic hook-up
of the experimental ‘Set up is shown in Fig. 3 The
equipment can work in batch or in continuous operation.

i trials were conducted In batch process and one
trial in continuous process. The sequence of operation
was as follows:

1) Batch Operation: _
a) . Power supply to the heater (3) was switched on
and initial reaqu of energy meter was noted.

The hegt exchanger column (7), sparger (s)
were cleaned with hot water and then by detdrgent
(Teepole) followed by rmsmg with hof water. _ ~ °

(c) . When the “temperature indicator Tl indicated
the desired temperature, the power supﬂly to heater was
svggtcr?gtdedoﬁ. The final reading of thé energy meter
W .

id) The nitrog)en gas cylinder (1) was weighed on

wejghing scale (2). _ _
e§_ A known gganm of butter, Rorepared in the
experimental dairy of National Dairy Research Insti-

tute, Kamal, was melted and poured in to the heat
exchanger and the valve VN2 was opened. All other
valves Were kept closed. The flow rate of nitrogen
was adjusted by means of nitrogen gas pressure regu-

[
(/2 The hot nltro%en gas was bubbled for the desired
Ien_%h of run and then "valve VN2 and pressure regu-
lating valve were closed. The temperature at points
T, 2" and 3" were measured by medns of coppel-con-
stantan thermocouples T°L T2 and T-s respectively,
at the interval of 5 min,

Valve Va was opened and ghee was taken out.
The" lemaining product was drained” by means of re-
moving the flare nut at the bottom of Sparger (s).

After draining, the sgarger w%s unscrewed and
the ghee residue was removed. ~The heat exchanger
surface was examined for any scale depasition.

The period, during Which the nitrogen gas was
) was poted by means of stop watch”. The cy-
linder was weighed again and the difference in weight

wag, recorded. :
38) The g?wee_ Was, fiItered_throu?[h two layer muslin
cloth and was filled in sampling bottles, ,

The egmpment was “thoroughly washed with
hot'water and detergent.
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(if) Continuous gperation, _

a) Same as that in batch operation.

h) Both the heat exchanger columns, (5% and E?)
ang sRargers (6) and (‘8) were cleaned with hot water
an_(tjhthetn by detergent " (Teepole) followed by rinsing
with hot water.

Ig & (dl)< Same as that in batch operation.
the “experimental dairy of National Dairy Research
Ingtt,, Karnal, was put'into the over head tank (4).

/) Valves Vi, VNJ, V3 and nitrogen gas préssure
requlating valve were”opened and thiis molten butter
and hotnitrogen were' introduced into to the heat
exchan%er colimn  (5). The needle valve V) was
adjusted to a flow rate of 0.15 k?/mm. The "valves
Va2 and Va were ke;[)]t closed. The Tevel of butter kept
on rlsm? till it reached the outlet valve Vs and then it
flowed T heat exchanger column &73 Valve VN2
was opened. The final product was taken out from the
valve V5. The samples were drawn at reqular intervals
for moisture analysis. The product was kept under
recirculation until’ it was converted into_ghee. The
temperatures at points 1, 2,3, T, 2, and 3'; were mea-
sured by thermocouples 1 T2 Ts, 1), T2, and T+3
respectively and were recorded at 1o min interval.

g) In the final Pass, when no butter was left in the
overnead tank, valve V2 was opened and the product
was transferred to the heat exchanger column
The valve VN! was closed. In the end for complete
removal of product, the valve Va was opened and flare
nuts of both the spargers were removed.” This was done
after cloging the valve VN2.

gh) After"draining, the spargers were unscrewed and
ghee residue was removed. The heat exchanger surfaces
were examined for any scale deposition. ~

1) , (J) and (k) sante as that in batch operation.

emical analysis: All the samples drawn were
ch_emmallal analysed for moisture content, free fat
acids and peroxide value as per the ISI procedure

Trial No. ;%E%i

I ) . 1% . )

I [ 0% 1% 05 )
Il 0 010 1 05 (5
\% X 5 1% 05 [}
Vv 4 0100 19 10 16
VI 60 0091 180 10 16
Vil B 008 25 10 16

A known quantity of molten butter %repared inwas™ free fro

(1) k%/cmz and initial temperature” of

ener trans

flow Temy, of r Mois-
o e
0120 05
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Results and Discussion _
. Acceptability of Ghee:  Seven trials, were conducted,
six as batch operation and one as continuous operation.
|t .was observed that the moisture content, free. fatty
acids_and peroxide value of,%hee were well within the
specified limits prescribed in IS 3508.  The colour
ranged from pale yellow to brlght ellow. The ghee
sedimentation  t ouqh It was filfered
only through two layer muslin cloth.  Few samples
were subjected to sensory evaluation and the average
score was 9. As Per 1S 3508, ghee scoring 90 and above
Is graded as excellent. _ _

) Foaming and Scale Formation: In direct contact
heat exchangé neither foammg nor scale formation on
the surface "of heat exchangér were observed. This
appears to be an advantage”over conventional system
of?hee makln?_m which dliring pool b0|I|n%there is lot
of foam formation and also the surface of ghee pan gets
scaled with bumt proteins. The possible réason of rion-
scale formation was due to the_ﬂrotems even after
caramalisation, kegt fluidized with the butter from
tyrbylance created by the nitrogen gas. The ghee residue
obtained was in small clumps. ™ _

3) Comparision of Energy Requirement with Con-
ventional System: It has been reported that in conven-
tional batc tgpe progess, the steam consumption is
047 kolkg of butter with average steam pressure as 2.0
( butter 55°C. The
final temperature of ghee was 115°C4.  (Shamdas,
Private communication) Therefore,  heat re(iuwed per
kilogram of butter is 243 Kcal assuming only fatent heat
transfer and the steam being dry and Saturdted. How-
ever, if the Initial temperature of butter Is assumed to be
45°C then the heat requirement works out to be 207
Kcallkg. In the case of direct heat exchange, the heat
e_nergy_transferred_by nitrogen gas to butter in the
fifth"trial, where similar initial and final conditions of
the product were maintained, was only 133 Kcallkg
of butter as shown in Table 1 Thus from energy

erred by hot nitrogen ga

% E@«m oHRE HREIES P10
I 0

f 08 5% 890 032
40 8l 5060 %0 0390
4 B0 41 740 0.3%
6 1002 X420 173 0392
4 150 4800 1330 0800
0 % 4000 1850 0800
0 800 30 1050 480
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Table 2. PERCENTAGE FAT RECOVERY
Butter Fatin  Ghee isture ~ F
rse{ butter ot%alned “.’#';ﬁ‘%ee reco%tery
o) 0 (o

Q%rlrple

k) @ @
1 0.5 85 0.390 0.13 1.7
Il 0.5 85 0.398 0.34 93.6
I 10 84 0.800 0.08 952
V) 7.0 84 4.800 0.24 81.6

consumption, the direct heat exchange process aﬁpears
to be promising. But since the steam energy is cheaper
than electrical &nergy, final conclusion re?ar ing econo-
mics ofthe operation canonly be drawn after conducting
detailed study. N

The nitrogen 8as can be recycled by providing a
water cooled” condenser to condense watér vapours and
ﬁhe? compressing the gas back into the system through
eater,

183

Fat recovery: Tahle 2 shows_the fat recovered in

various. trials,” It varied from 91.7 to 95.2 per cent (on
the basis of fat in butter) in batch operation. In con-
tinuous operation, the fat recovery was only 816 per
cent, This was due to spillage losses caused by splashing
of the. Ajroduct. However, this can be overcome by
providi ? more free height to the column,
. Thus, from the observations made inthe present study,
it can be conclyded that the process of ghee making by
direct contact heat exchange Is feasible. If explored
full¥, then this process may take a lead over the con-
veritional methods of ghee making.
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The effieacy of leg-twisting as a method for improving beef muscle tenderness was determined. Five choice %
Y dressed and split except that the hind leg was retained intact on a, randomIK selected carcass side. For
the leg-twisting treatment, a slit was made at the cranio-ventral tipof the Rectus abdominis Into whic

steers were conventionall

rade White Fulani
one of the third phalanxes

of the'retained leg was inserted. The two carcass sides were then susFended convennonaII;f by the achilles tendon and chilled for

48 hours. Of

the nine muscles evaluated, seven muscles from the trea

ed carcass sides had lower shear force calues, longer sarco-

meres, thicker fibres and smaller number of sarcomers per myofibrillar fragment than the control side The two excePtlons_w_ere

trea

the Psoas major and the semitendingsus. The number of muscles showing sqnifican_t differences as a result of the le
ment varied depending on the individual parameters. The beneficial effect ot leg-twisting appears to be due to the strain impose

eg-_t\letmg

on most of these muscles by a reduction of the orientation angle of the femur on the pelvic axis from 126.7 degrees to 71.2 degrees

during rigor development;

Locker: first postulated the association between the
Preventmn_of muscle shortenm? during rlqor and
enderness _|mProvement. He went furtherto State that
since the final state of contraction appeared to depend
on the strain imposed on the muscle in the suspended
carcass during rigor onset, it might be possible to im-
prove tenderriess” of the longissimus dorsi- muscle by
suspending the carcass in sucha manner that the muscles
remained Stretched through this period. Herring et all.
demonstrated that the rearran%ement_ In carcass position
during rigor onset produced significant changes in

2

sarcomere Ienqth, muscle fibre diameter and tenderness.
Hostetler et al3 and Smith et al4. on the other hand
concluded that the extent of s_horte,nm% In a Ccarcass
depended on the physical restrictions Imposed by attach-
ment of the muscleto the skeleton of the animal.

Since these ohservations were made, several methods
of Improving meat tendemess on the intact carcass
have heen suggested among which are suspension of the
carcass by the aitch bong, the so called tenderstretch
methodas susEensmn of the cacrass_in the foetal posi-
tione the neck-tied, hip-free and hip-tied methods of
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Carcass suspensions the pelvic, han(tnng_me_thod? and the
a&)hcanon of some mechanical tensSioning device on
the Intact carcass8d. .

Leg-twisting, a traditional Nigerian method of carcass
positioning was recently evaluated for the first time using
mutton carcass uscles from leg-twisted carcass
sides were found to be more tender,”but with _Ionﬂer
sarcomeres, thicker fibres and shorter myofibriflar
fragments than the corresPondm? muscles from the
control sides. In the present report; this study has heen
extended to beef carcasses.

Materials and Methods

Five choice grade White Fulani steers were randomly
slaughtered atthe Meat Works, University of |badan
over” a 5-week period.  Bleeding, Iengg skinning,
evisceration and” splitting were “completed with tfie
carcass recumbent on thé slaughter flogr exceﬁ)t that
one hind leg was randomly left intact_during the egqmg
Process for”leg twisting purposes. The hdofs on"this
eg were subsequently removed b Peelm% after immer-
sion in hojling water for 5 min. After washing, the half
carcass with the Intact leg was qu;twmted by msertmg
one of its third phalanxes”into a slit made il the flan
at the cranjo-ventral tip of the Rectus abdominis such
that the thin part of the flank formed a sling tucked
between the two phalanxes (Fig. 1) _

The treatment’ of the carcasses_was accomplished
within 45 min after slaughter. . The carcasses werg
moved jnto a chill room maintajned at 1°C.  On-rail
suspension was by the conventignal hangm% by the
achilles tendon. “After chilling for 48 hr, the ‘angle
between the femur and the pelvic bone was, determinied
for the five pairs of conventional and |eg-twisted carcass
halves following the procedure of Abtian et al9. The
lateral ischiatic tuber and the tuber coxa served as the
reference points on the pelvic bone,

_The corresponding points on the femur were the
siffle joint distal to™the patella and the point of the
greater trochanter. _

-Steaks of 3.75 ¢cm in thickness were qbtained from
nine selected muscles as follows: the longissimus LDLg
and Psoas_ major (PM) were removed togiether from tn
shortloin intact with and spanning equal lengths of the
4th and 5th [umbar vertebrae; the giluteus medius (GM)

was obtained as the roundbone sifoin steak the Semi-

membranosus—adductor (SM-ADD) muscle mass, the
biceps femoris EB_F), the ‘semitendinosus F_ST) and the
sirloin tip containing the vastus lateralis (VL) and
rectus femoris RF% were in that order dissected off the
femur bone and the respective steaks sliced off the
thickest portions of these muscles. The steaks were
weighed and cooked in pairs (]one from each treatment)
to medium doneness by broiling on each side for 20
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min. The steaks were subsequently .cooled to room
temRerature and reweighed to determine cooking loss.
Three 1.30 cm diaméter cores were taken from each
broiled muscle in the fibre direction as much as practi-
cable. Three shear values were obtained from each core
using a_ \Warner-Bratzler shear press, first across the
centre of each core and again across the centres of each
ofthe twc|> half cores making a total of ning shear values
er muscle.
: Sarcomere length, fibre diameter and fragmentation
values as number. of sarcomeres per myofibrillar frag-
ment were determined for each muscle uSing 1o per cent
formal infixed samples as described earlier (J. Fd Sci.
1978 (I press).

Results and Discussion

The daa apresented in Table 1 show significant dif-
ferences (P<0.05) due to the treatments n the shear
values of all the muscles except the psoas magor. The
method_of leg-twisting sqnlﬂcantly reduced the shear
force of the longissimuis, gluteus medius, bicepsfemoris,
adductor, vastus lateralis and rectus femoris, (P<0.05)
while that of the semitendinosus was, significantly. in-
creased (P<0.05). _The results confirm™the previous
Stud¥ (J. Fd Sci.” 1978 (In (Press from mutfon carcasses
that the gluteus medius and addUctor were highly tende-
rized by Ieg-tW|st|ng|, improvements of thé order of
these two muscles. “In 22.44 and 21.97 per cent being
observed respectively in the mutton carcasses however
the semimembranoss and the rectys femoris had
Improvements above 20 per cent, whereas theg/ had
lower improvements of the order of 10.10 and 13.3 per
cent respectively in the beef carcasses.

Table 1. the effect of leg twisting on shear values (kg)

OF SELECTED BEEF MUSCLES

Cﬁg\faﬁqﬁi@ b%lénw% Irrpro(\){gment

Muscle

LDL 3XOHGT 285073 17
GM 490M.28  BrJH5 24
PM 3000062 332064 692
M %8% A % 418<30% 1010
BF W08 525108 UL
ST 600] 0% 063097 874
ADD 4550771 3%5FLIe 2097
VL 48101074 44161077 944
RF 43300074 3T6-H04 133

RO e ownith et difersigif-

<U.

ay ) Reduction lln shear. valle due to
e wisting

*[(; Improvement - 100 -
(il shear vale due to_ conventional
treatment
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iz

H. L LEHMISIEO a0 CONVeNTIonal SICeS OF DET Carcass

Fig. 2. tErgeasanog Iaer%-MSﬂng (T) and conventional method (C) of carcass suspension on the shape of SM and GM from
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Table 2. values for pe enta ooking los
MUSCLES FROM CONVENTIONAL AND LEG TWISTED CARCASSES

oy
LDL+PM 21.92-1-343 22.78+4.15
BF 25.08-1-2.03 21 04-1-38
GM 2851-1-54 28341665
RF+WL 0.30-1-4.3 3.231-464
SM+ADD 2191-1-452 29841653

2%+4.46 315135

The semitendinosus in the present study recorded a
ne?atrve improvement of 8,74 per cent as against 24,69
per cent ohserved in the previous study. The toughening
of the semitendinogus as a result of leg- twrstrn([; Was also
observed in a previous study using mechanical tensioning
deviced but not in other méthods”previously designed to
Improve carcass tendernessiis,

0 significant difference In cooking loss was observed
as  restilt of leg-twisting (Table 2).” However, muscles
which exhibited reductron in shear"values as a result of
the treatment had slight increases in their percentage
cooking losses. The above trend would he expected in
the light of previous observations. ~Bouton et all2
demonistrated” with qvine muscle that cookrn%] loss
Increases as the ultimate pH of muscle decfeases.
McLoughlin2and Ahban13also reported lower ultimate
PH In muscle maintained. under tension than in muscle
ree to contract during n?or development.  The latter
worker using. mechanical ensronrng devices on the leg
and hack re%rons of the lamb carcass reported an ulti-
mate J)H 0f'5.75 In the semimembranosus of the ten-
srone carcass side as against 5.95 for the controI srde

These results and the present one SU%QGS'[ that leg-

twisting and such other methods which™ put tensron
on sonie selected muscles of the intact carcass Mmay Cause
slight decreases In the ultimate pH and thereby Increase

Table 3

i
s Je B
M ADD
1 1375 48 404
2 1300 49 226
3 1375 528 6.19
4 1045 528 6.3
5 1150 465 39
Average 1267 49 4%

of f
SEM ITENDINOSUS MUSCLES
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the cookin Ioss but that such losses are only marginal
and Insignificant.

The effects of leg-twisting on the anPIe of orientation
of the femur bon€ relative to the pelvic axis and the
resulting, shear values of the gluteus medius, adductor
and seritendinosus are shown In Table 3 Tesrgnn‘r
cant reduction In the angle or Orientation appeas to
result from the fonrvar and sideways movemento the
E)elvrc limb.  This movement also trar htened out the
umbar verteprae and thereby brought fhem in strargn
aIrFrnment with the direction of ravrt pull on_ the
carcass.  The strain thus imposed™on the longissimus
muscle was reercteE in 4 _reduction of its shedr value
from 336 to 285 kg. Similar sfrain induced by the
skeletal rearrangement on most of the leg muscleS and
the slack introdUced in the semitendinosus was reflected
in the chan es 0 served In the shear values Of these
muscles. gsrca teyms, te Iengthenrng effect of
this treatment the shape of the “semimembranosus
and adductor is shown in Fr 2and apf) ars to be similar
to the effect imposed on these muscles by the tender-
stretch method of carcass suspension®.

%tvvrstmlq significantly increased the sarcomere
lengths of all’ the” muscles” evaluated (P<0.05) except
thoSe of the semrtendrnosus and soas ma or which were
srgr;]nrfrcantly reguced (P<0 he sarcomere
lengths of all the muscles except. that of the semitenal-
nosus rn the le twrsted carcass side fell in the familjar
relaxe Patterng( [-2.4 pm) or inthe upper range of the
well de ned derrvatrve pat ern (2.4-1.8 p m). ot muscle
striation as defined by Lockerl Even the semitendinosus
in which the treatment rntroduced ap[nrecrable slack strII
retained a sarcomere length In te OWer range of the
derivative patfern suggesting that the toughness induced
i this muscle remamed within an acceptable range.
In contrast, all the muscles of the conventionally treated
carcass Side except the posas major. and the “semiten-
dinosus had their ‘sarcomere lengths in the |ower range
of the derivative pattern. Previous work by Quarrier

lues (kg)ofgluteus medius,adductor and

fst
A'rges Shearforce ?Eg)
ST d% GM ADD ST
5% 68,0 352 3B hal
646 795 30 205 1.3
479 620 350 36 537
683 635 4Tl 5l &)
690 80 3% 340 110
6.05 2 387 3% 663

Means on same row with different superscript ciffer significantly (P<0.02).
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Table 4. sarcomere length and fibre diameter in relati

Sarcomere length (am) . . Fibre diameter (um) .

Muscle nfi jﬁé nti ’ﬂﬁﬂ -
Cf\(}{gYaerl-j- a% %\é%f Ilﬁnq%%q
LDL 1960-1-0.11 2.15&-)-0.06 13790-1- 8.74 54.356-J.1047
GM 183°--0.09 3.166--0.10 70.040-1-10.74 48.466-1- 2.72
PM 3.150-)-0.24 2.176-J-0.18 46.560-1- 3.62 59.286-1- 4.36
M 1.80«J-0.07 2.946-1-0.18 12830-1- 345 50.026-1- 1.29
BE 192°£-0.19 2.886-1-0.30 68.040,)_ 559 48.146-1- 2.88
ST 2.31°-0.30 1.896-1-0.08 56.170-1- 4.29 12.646-1- 6.16
ADD 1810 075 3.236-1-0.05 13.280-1- 623 46.936-1- 9.46
L 195<*)-0.13 3.44%J-0.05 68.390-1- 8.16 40.826-1- 5.07
RF 1.920-j:0.10 2.926-1-0.26 12170-1- 9.94 51.816-1- 2.36

a, b~ Veans on same row with different superscripts ciffer significantly (P<0.05).

et a/1® showed that the conventional method of carcass
Suspension tended to stretch the P.M. %qulcantly.
Marsh and Leet!4 as well as Herring et a/13 have also
shown that little difference in tenderriess value was to be
expected between a highly stretched muscle and one
which was sfretched to & leSser extent. Thus the reduced
stretching ofthe psoas major in leg-twisted beef was not re-
flected ina mﬁmﬂcant Increase intoughness, as shown b
the fact that the tou?henm Induced was only 6.9per cent.

The fibre diameters of"all the muscles were signifi-
cantly reduced (P<0.05) as a resylt of Ieg-twmtm%_whll_e
thosg of the psoas major and semitendinosus were Signifi-
cantly increased (P<0.05). These results are in” line
with previous reports on sarcomere length-fibre diameter
Interrelationship2. Since muscle in its attempt to main-
tain a constant, volume varies, its sarcomere length and
fibre diameter in an jnverse manner.

Table 5 shows 5|?_n|f1cant decreases in the number of
sarcomeres per myafibrillar fragment in the_Iong|53|musIe
gluteus medius, adductor and vastus lateralis (P< 0.05)

While that of the psoas major significantly " increased

Table 5. myofibrillar

from conventio
Muscle

fragmentation values for muscie
nal and legtwisted carcasses
T S S
A an--

LDL 47.420-1-4.79 39.626--3.34
GM 1438011, 3 38,146 1 270
PM 401101323 44.51671.66
M 44.350-j-1 46 4046508
BF 465204179 41,85 1 299
ST 42.000--383 438C6-72.60
ADD 45.740--3.51 37,346 465
L 45.930--0.98 40 8667430
RF 43.950-1-4.80 40.066--4.41

_ i g
significaj’\n/ﬁ?/[?P%. (%m row with dfferent superscripts clffer

P<0.05).. In the previous Study on mutton carcasses
). Fd. Sci. 1978 in press) jt was noted that a sllght
hange in the shear force of the psoas major was, more
liablé to he accompanied by a significant” reduction in
the ease of fragmentation while inthe semitendinosus, 8
drastic change Inthe shear force was not accompanied
% a similar” drastic effect on the fra%mentauon value,

e present findings supPo_rt this observation. It IS
also note-worthy that while in the mutton carcass, the
myofibrillar fragmentation values were significantly re-
duced in the sémi-membranosus and - rectus femoris, no
significance was ohserved in these two muscles in the
present study. N

Conclusion:  The leg-twisting method of beef carcass
suspension appears to” have put appreciable strain .on
some of the major muscles of the leg and loin during
rigor development r_esultm? In_Incredses in the sarco-
mere Ien%ths, reduction in the fibre diameter and frag-
mentation values and ultimately, reduction In  shear
values of these muscles. The twd exceptions among the
nine muscles studied were the pspas major, which is
naturally tender and the semitendinosus Wwhich forms

.. only a small part of the qu muscle mass. . The problems

of fabrication Into wholesale cuts are similar to those of
tenderstretch carcasses and the same methods of fabri-
cation is suggested. Although the microbiological aspect
was not stldied n th|ts work, |} seems reaionable to
suggest that peeling of the hoofs with boiling water
shotild reduce the ficrobiological contamination from

this source to a minimum.
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milk
milk during in-pack processing, have been studied.

The published.information on the rate of heat transfer
or heal penetration throu%h flexible pouches containing
ma%ket_ mt|lk ]!s rathelr_tsca tyll tThheI overla_ll t&eat transfelg
coefficient of one litre polyethylene lined pure pa
cartons with m|?kwas four?(? 0ra e?rom 153F\)N/m 900
for the stationery full carton to 194W/m20C fora shaken
carton2.  The rdte of heat transfer of packa?ed flexible
bags Is three times hlgher_ than that of parallel canned
foadsh. - Some of the Studies on the rate of heat penet-
ration through cans containing various foqd products
have been reportedd. In India work on various factors
gover_nmg heat penetration has heen conducted with cans
ontaining fruit pulp and fruit juiceb

In_-Pac_k processing of market milk in flexible single-service containers was deveIoPed!. Various factors. such as quantity of
Inpouch, thickness of plastic containers, temperature of milk, etc, which affect

he rate of rise or fall in the temperature of

Materials and Methods _ ,

To determine the rate of heat transfer in the Rlasnc
pouches during heating and cooling, the milk was neated
In plastic P_ouc es Wit 25 to 30 per cent head space in a
thermostatically controlled water bath and cooled b
tap water and “chilled water separately. To record the
temperature a thermometer was, insefted in the pouch
at one corner and rate of rise and fall in the temperature
of milk was recorded every minute. The pouch was
shaken bg hand continuglsly to . cause proper heat
transfer during this period.” Triplicate "trials were
conducted an foIIowmg factors "were studied; . I
temperature of heating and cooling mediums; (ii) initia

This isa part of Ph.D. thesis of the first author, submitted to the University of Udaipur, Udaipur.
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temperature of mrIk Hi) quantity of milk in the pouch;

d'(Iv) type of pouch. 2

ecto vary rng the temperature of water bath: - Milk o0 T
was filled in thin transluscent polyethylene pouches 891 i
of capacity 250 ml and 500 ml. ThFe)seywere/ kept |pn water 70 = VAERSH

bath ‘and the temperature was raised to 70°, 75°, 80°, o0, T
85° and 90°C and the corresponding rise in the tempe- - 5°
rature of milk was noted. In another set, milk was < 4°;
filled_in mrlar |laminated ponetherne pouches of 250 § 39

and 500m capacities and Ipaced inside the water bath & 20¥— ~
aBd th ejtggn rature was raised to 70°, 75°, 80°, 85°,

an g o5

These packages subjected fo different temperature & so. s0'c
treatmentg weréJ then chaled firt b ep vl %f 0C & oo] 25 nRh S
followed by chilled water FS to §° an the change in 2 70| U
the temp erature of the mr k by this cooling was rioted ¥ eo] R PACHAGE

In both the es of pouches. 50]
Effect of di erent |n|t|aI temperatures of milk:  The 40

ouches with milk having different initial temperatures 30]
E 0, 30 and 40°C)[were kep trnthe water path having 20 . :
he time needed to reach maximum NEERET LRI

TIME IN MINUTES

0°C temperature
temperature was noted. The experiment was conducted

WItEhtebc(tt%ftyBgsntr(tf %‘%”hhueks Pouches having, sizes of ol I6Ieat’n pgtré/es—r Iuenoe o EO gfbobﬁt
% and y1000 ml were filled with r%rlk The trand ucent poyeth%[ene IOOUCRHes 0 ”q
|n|t|aI and frnal temperatures were kept at 20° and 80°C Capecites
trﬁspert:h(\j/ely Both the types of pouches were used for
e stu
The temperature of the milk contained in the pouches
of different capacities were cooled from 80°C Dy using %5
tap water of 30°C and_further chilled by circulating 90, TBPa
chilled water of 510 ¥ and e vanster f heat fom o] VAERBAH
milk in different sizes of pouches was studied. 70.
Effect of different kinds of pouches: Six kinds of 60, 500 ML PACKAGE
pouches were selected., Of these, one pouch was of - so
mylar lamjnate ﬁolyeth ene, one was medium (500 < 4o
gauge2 and another thick (800 gauge) non-laminated % o]
po ethylene, and the rest three were of thin non- 22l
aminated ployethylene.
Results and Discussion - " s2%c
Effect of varying the temperature of the water bath: & eo . 3%t \@ﬁ%
A difference of 1L0°C hetween the temperature of mikk — § 4] : e
In the package on heating at 70°, 75° and 80°C, using & eo) o0 oL PACKAGE
both the potiches was found. It will % seenn Frg —
Land 2 that the temperature of mrIk rose at faster rate 20
in 250 ml than in 500 ml %ackage and reached to the ol
maximum level in 7 and

min in thin poly eth¥lene e
and 8 and 9 min'in myIar Iamrnatedpol¥thyleneo 250 01 23456758510
ml and 500 ml pac a%es respectively. From Fig 1and TIME IN MINUTES

2 1t1s clear that while the Other conditions are srmrlar

it ook aimost the same time o reach the maximum e & by Crgfé’es_'ﬁﬂueme e I‘EOIOW
temperature in the pouches with all the various tempe- famnated polyethylene pouches anlftJ
ratures of the water bath studied. It means the pouch capacities
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Processed at higher temperature will heat more rapidly
han the other” A similar observation has also been
m?de vX|th cans in separate reports of different tempe-
raturesd.

As shown in Fig 3 and 4 there was no effect of temFe-
rafure of hot milk on the fmal_temR_erature of cooled
milk in 250 m| packas%e but a slight higher temperature
of cooled milk 1n 500 m| pag:ka?e feated to hlgher
temperature is evident. The difference may be dud to
the change in ratio of cooling mediunt to  milk.
It took 5 min to reach the firial temperature of the
cooled milk. It may also be seen in Fig 3 and 4 that it
took almost the sanie time to reach the minimum temPe-
rature during cooling process, that would mean, the
pouch processed at figher temperature will cool more

d
rapidly than the other; _
FI)E feyct of (Slf?erent Initial temﬁeratures of milk; It
will be observed from the Fig. 5that there was a definite
effect on the rate of heat transfer dug to initial tempe-
rature of milk upto 1to 3 min heating, but after 4 to
5 min the difference. disappeared. The rate of heat
transfer was faster with lower initial temperature than
with higher. A similar report has been made with

cansd. _ s :
Effect of quantity of milk in the pouch: It will be

e . COOLED IN TAP WATER
¢ -+ COOLED INCHILLED WATER

500 ML PACKAGE

TEMPERATURE OF MILK (T)

50
40
30
20 |
10
o

250 ML PACKAGE

T T T v T v v =7 v T v

TIME IN MINUTES

01 Col ! et e of il on
R R A T
[polyethylene pouches 0 | capacities.
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observed from the Fig. 6 that the rate of heat transfer
wag slower in larger 'size_packages. A similar obser-
vation has been made with cans, larger the can size,
longer isthe time required to acquire a Can-centre tempe-
ratured.  To bring the temperature of milk to the maxi-
mum level, it tooK 7:and 8 m.in 250 and 500 ml packages
respectively and 9 min in 750 and 100 ml packages.
In case the c_ommg-#]p time of 10 min is kept for"in-
pack_ processing of market milk it will provide apout

1 min mar%m of safe_tIX to the largest size ‘oackage
and about 2 to 3 min margin to”the smaller size
packages.

As gshown in Fig. 7 the rate of heat transfer was
slower in large size packages. On cooling milk directly
with chilled “water 1t took almost half the Eerlod 0
reach the same temperature of chilled milk as was
reached after cooling with tap water followed by chilled

watey. _ . .

Effect of different kinds of pouches: It will be seen
from Fig. 8 that there was not much difference in the
rate of heat transfer in different types of plastic pouches,
except a little slower heat transfer was observed in
thick 800_gauge olyethylene

No variation dueto the type.of pouches on the rate
ofheat transfer during cooling with tap waterand chilled

90 . COOLED IN TAP WATEK
o++++se COOLED IN CHILLED WATER

80
70

3

N
o

& 0
o o

Lk (¢)
- N W
© ©o © © i

EMPERATURE OF MI

T
a
(=)

250 ML PACKAGE

vvvvvvvvvvv —

3 4 5 6 71t 2 3 4 5 6 v

TIME IN MINUTES

Fig. 4. Cooling curves—influence of temperature of milk on the
rate of heat transfer from milk through mylar laminated
polyethyiene pouches of 250 and 500 ml capacities.

o 1 2
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poy CENGIMYEARETEMINATED USING MVLAR LAMINA iED POLYETHYLENE
i - POUCH.
70 90
60 . 80
POLYTHYLEEN POUCHE 1
50 70
‘;21 60
—~ -
LA 50 |
=::,2o1 @/40_
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Qo - + a2 af ™ } 20<
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. COOLED IN TAP WATER

................ COOLED IN CHILLED WATER

250 ML PACKAGE

Sy ———

1 2 34 567 1 2 345 ¢ 7
TIME IN MINUTES

Fig. C%llrﬁgheat rrJ]rCne r%ﬁk%

water was observed ( )
ﬁturired drtd tnot differ fr
eat penetration.
Summary: It has been concluded from the above
studres on the heat transfer throuph milk in plastic
gouc es, th at the temperature of heafing medrum should
her than the desired temperature
of milk or eatrn een 70 and 75°C and between
80 and 90°C respectrve As it took 7-9 min with dif-
ferent temperatures of water bath and sizes of packages

Uches n th
e pouc

|t means_ the, pouches
m each other significantly in
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to reach the maximum temperature of milk in the water
bath, with abundant quantity of hot water, 10 min
coming- up time should"be sufficient for_in-pack Rroces
sing, & the ratio in quantities of milk and nheating
me |um may be narrower under the commercral practice.

A minimim of 57 min cooIrng with chilled water Is
req urred depen in p(n the " quantity of cooIrng
me 1um and Size 0 ac ages. Lar er Sizes of 750 an

1000 ml Rackages wou requrre onger eriod for heat
transfer than the smaller sizes of 250 and 500 ml. Coolin
drr%ctly twrth chilled water for 7-10 min*period w
sufficien

I the intitial temperature of raw milk is low enough,
a higher temperature of heating medium would be neces-
sary.. Different types of pacKages used for processing
of milk showed no_effect on the” coming-up time or thé
cooling time of milk,
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The annuaI productron of Walnut in India is 42,000
tonnes and nearl er per cent of this IS exported,
(Srinath, D. Plant Prot, BuIIrn press). Some ofthe mport-
countries have made walnut fumigation a pre-requisite.

m?twrl l lrtaternexpora/ngq

Ituesdlsenllﬁdthata
s

Inspite of systematic fumr ation and technical
supervision, few”countries reported about the presence
of insects in some of the walnut consignments at the
port of entry. Therefore, investigations Were conducted

ed on the elgé%rr)]ra
| ftr{r:jlgatro
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on (a) the insect pest complex infesting stored walnuts
in India; (0) efficacy of recommended (osage of methyl
bromide o’ insect “martality; (c)‘ effect "0f repeatéd
fumigation on the quality of'walnuts; and (d) bromide
¥e3|duet_|n walnut consignments subject to” repeated
umigation.

Agreport on the pest infestation of stored walnuts
based on an All-India market survey has been published
bP/ Srinath and GIllL  They recovered 10 species of
stored product insects from™ walnuts, the major ones
being Tribolium  castaneum,  Oryzaephilus spp. and
Cadra (Ephestia) cautella. InvesU%atlons on - other
aspects as indicated above were subsequently under-
%ﬁken and results thus obtained have been presented in

IS paper.

Materials and Methods

Screening of fumigants was conducted in the fumi-
gation chambers of Tecognised fumigators under com-
mercial conditions.  These trials werg conducted under
normal atmospheric pressure (NAP)_in 4 chambers,
the capacity of which ranged frem 27.8 to 835 ¢um,
Vacuum fumigation was conducted in a chamber of 18,6
cu m capachy.

. Adults of T. castaneum (15-day old) were used as test
insects. 20 adults were released in test tubes with the
open ends covered by muslin cloth held in position %
rubber band. De _end_mq on.the chamber size, 15-
such tubes were distributed in different parts of the
chamber by embedding each tube in the middle of kemels
in selected walnyt crates. The adult mortality count
was taken immediately after degassmq and observations
were continued upto” 24 hr i the laboratory before
takln% the final reading.

Methyl bromide was used at a dosage of 2.8 kg/100
cu m for 16 hr under NAP and the same concentration
was screened under a vacuum condition of 28 hr by
exposing walnuts for 3 hr. _

rgafoleptic evaluation was condycted with a panel
of 10" members by drawing the samples of walnut after
each treatment and comparing the same with that of
unfumu_iated samPIes. _

Samples of walnuts (approx. 500 g) both fumigated
and non-fumigated were drawn from all the trials of the
residue analysis and post. fum|gat|on observations were
made to confirm_the efficacy Of treatment on the im-
mature stages of insects. These samples were incubated
for over 6 months at a temperatyre of 29+1°C.  Ohser-
vations were made at 15 _a¥s Interval to confirm the
presence/re-appearance of Infestation. . _

Walnuts intended for residue analyéms were subjected
to repeated fumlﬁ;anon with methyl bromide @2.8 kg/
100 cu m for 16 Ar under NAP 3times at an interval of

%5 days. Analysis of inorganic bromide was carried out
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Table 1. effect of methyl bromide fumigation on the quality

oooooooo

Treatment Shelled walnut walnut-in-shell
First %:vou%bqrgdwt%ﬁte gavou%bquwtﬁe
trrﬂﬁumlgated U Tegated
SAPIES Sanp
o e e e o
p apparent
Third

Wlor o, Wt
e SR
fowar ranudl%/.

In walnut samples drawn after each fumigation by ashin
method2 d y yeng

Results and Discussions _ _
Effect on insect mortality-1 Observations made im-
mediately after degassing and 24 hr later, indicated 100
Per cent mortality 0f test insects. It was further observed
hat even after 6 months of fumigation with methyl
bromide, walnut samples were frée from infestation
whereas In some of the unfumigated samples of the same
batch, Insect species like Oryzaphilus spp., Stegobium
paniceum and agoophylus spp. Were recovered within a
period of 30-45 days, _
Effect on the quality of walnuts: The observations
on the organoleptic evaluation issummarised inTable L
Broming residue in walnut kernels:  The bromide
level in the unfumigated walnut samples was 4 pP_m.
The residue levels in these walnut Kemels after first
and second fumigation under vacuum condition were
higher (65 and 77ppm) compared to the samples which
were fumigated under NAP (51 and 54 ppm); whereas
after the 3rd fumigation, the residue level'in fumigated
samples under atmospheric pressure were higher
t(t+a%| thg)t of samples from vacuum fumigated hatch
able 2).

Table 2. bromine residue in walnut consignments subjected

No. of treatment  Bromine lev inorganic bromide in ppm)
Under flAB Vacuum uncer

First 51.1 65.0

%Cond 54.0 77.0

-|-h|rd 123.8 109.6

Control (unfumigated) 40
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Table 3. frequency distribution of walnut samples
FUMIGATED WITH METHYL BROMIDE UNDER DIFFERENT
RANGE OF BROMINE RESIDUE

No. of walnut Bromine level
SAmpIES las inorganic bromide in ppm)
28 2550
24 51-100
6 101-150
2 151-200
2 20

_Samples of walnut fumigated under commercial con-
ditions were drawn for residue analysis and the range
%f bromine level in these samplés is indicated in

able 3
The effect of prescribed concentration and dosage of
mechI bromide for walnut fumigation indicated" that
the same IS acequate to get 100 per cent mortality of the
storage pests, If any, in walnut _consignment. ~ Based
on the post-fum|?at|on Incubation tésts, it can be
Inferred that the present schedule of walnut fumigation
Is effective in killing immature stages of insects infesting
stored walnuts. _ _
The surveys conducted at the premises where fumigat-
ed walnuts "were stacked during transhipment before
loading into the ship and the shipload itself in some of
the for_e|%n ships revealed the presence of residual
InfestationL. Thus, this residual population can act as a
nucleus foci for fresh infestation by stored product
pests. Thus it calls for: (/) disinfestation of the possible
sources of cross-infestation: (ir) provision to keep the
fumigated consignment se&;reg_a ed from the untreated
cargoes in the shiphold ; and” (jii) use of packing material
IMpervious to Insect penetration, _

t was observed that walnut kemels can be fumigated
once without affecting the quality but the second and
subsequent treatments to the sante conmgnment, 0Sit]-
vely affect the taste, colour, etc. In case of in-shell
walnuts, two treatments can be given, which apparently
do not affect either taste or colour, The adverse effect
Is perceptible only in the third fumigation done. in
succession. Hence,"the existing grocedure of subjectjng
both In-shell and shelled walniits to repeated fumigatio
with methyl bromide, if the consignment is not exported
within the' stipulated period of I days, requires to e
suitably amended. Therefore, it has 0 be ensyred that
the consignment not exported within 15 days from the
date of fiimigation may not be allowed to te exPo_rted
unless It is re-inspected and found free from infestation.
Second prophylactic treatment may be given even if
fumigation is not required. However, if sicha consign-
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ment is found to be re-infested, it may. be re-fumigated
and prophylactic treatment given again. Consignment
not _ex?_orted within 15 da}/_s from the date of second
fumigation and prothIac iC treatment may likewise
be ré-inspected and” allowed to be exparted only if
found free from nfestation. Under no circumstarices
the walnuts should be allowed to be exported if found
re-infested after second fumigation. _
When walnuts are fum|gated with methyl bromide
(2.8 kg/100 cu m) the averdge residue will normally be
about™50 ppm dfter first fumigation. The probable
reason for the excess bromide residue recovery in some
of the samples is that some of the consignments which
are stored either at Delhi or Jammu & Kashmir for
considerable length of time are fumigated as a precau-
tionary measure” before desPatchm fo Bombay. In
few samples, the residue level exceeded 100_pRm Where-
in the consignment has either received high dose of
methyl bromide or has received more than™two treat-

ments.
The above results cIearI%/ bring out the fact that the
practice of following the folerarice limits suggested b
various institutions " to repeatedly subject the same
walnut conm?nment,for umigation is' not desirable
under tropical conditions. _There is an urgent need to
determine the tolerance limit of bromine level in walnut
kernels keeping in view the effect of repeateg fumlqanon
with methyl bromide on the export quality walnuts.
This will facilitate in maintenance of quality of walnut
being exported from our country.
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Musts of eight grape varieties were heated to 70°C for 30 min and the must composition of heated and unheated musts and colour
and tannin content of wines made from heated and unheated musts were compared, It was found that, with most varieties, the heat-
ed musts had slightly higher pH and acidity. The increase in amdﬂwyas more with the slip skin varieties. With re?ard_to colour,

variation between the varieties was observed due to heat treatment.

The extraction of sufficient colour from many red
grape varieties, exceptin a few varieties, has always been
a_problem. This is due to the fact thaf the anthocyanin
g|gment,s present in the epidermal cells are surrounded

V' semi-permeable membranes.  In order to exiract
maximum colour, the semi-permeable membrane of the
skin has to be damaged or gestroyed. In the traditional
method of fermentation, this is achieved by intermittent
mixing of skin with the fermenting juice.”. The alcohol
and Oz_Produced during fermentation increases the
permeability of the memprane and thus help. the release
of p|%ments into the juice. Another effective method
by Which the pigments can be extracted is by heating
thie skin along with, émce. Though h_eatm% ?ra es 0
extract more colour iS known for long time, only recent-
ly it is gaining importance due to availability of suitable
equipments and techniques.  Studies carried out in dif-
ferent countries indicate that the colour of red wines
made from heat treated grapes was stable and intensel 5.
Coffelt and Berg? observed that different grape varieties
reacted differently to heat treatment and 7also the same
variety in dlfferent,reglon reacted differently. In this
study, musts from eight grape varieties were Heat treated
and the must comPoanon of heated and unheated musts
and colour and tannin content of wines made from
heated and unheated musts were compared.

Materials and Methods -
Vinification procedure: = Eight varieties of grapes

namely ‘Cabemet Sauvignon’, ‘Buffalo’, ‘Malbec’,
‘Red Malaga’, ‘Bangalore”Blue’, ‘Delaware’, ‘Gamsa
and, ‘Black Champa” grown in Experimental Farm of

Indian Institute of Horticultural 'Research, Hessara-
ghatta were used. They were harvested during February-

ines made from heat treated musts had higher tannin content.

March, 1977. Since the brix of these grape varieties
were low, they were ameliorated with Cane sugar to
about 22° Brix. The %rapes after cryshing were divided
Into fwo batches. Ofe batch was fermented by tradi-
tional fermentation using either Saccharomycés cere-
viside or Schizosacchdromyces pombe depending on the
initial_acidity of musts ‘and processed as_ described
earlier6. ' The other batch was heated to 70°C for 30
min5. After coolmg, pectinase_(a crude enzP/me prepa-
ration from Central Food Technological Research
Institute, Mysore) was added at the rate f 0.25 per cent.
After 12hr, the musts were pressed and the deep colour-
ed juices were inoculated with either S. cerevisiae or
Sch. pombe dei)endln on the acidity. The wines after
racking were clarified”with bentonité and analysed.
Cheical analysis; The titratable acidity 'of musts
and colour and tannin content of wines were determined
by the methods described by Amerine and Ough?.

Table 1 ph and titratable

GRAPE MUSTS

aciaity or vNheated AND heated

Unheated ated
Variety pH %ﬁg%” pH asydi :
agl ml.f sz 1 rrf)
Cabernet Savignon - 315 098 33 100
Buffalo 315 093 34 1%
Malbec 32 142 33 14
Red Ml 32 08 31 1%
Bangalore Blue 310 07 32 1%
Delaware 32 086 32 Vil
Gamsa 30 061 36 0.64
Black Champa 370 068 38 0.64

Contribution No. 653 of the Indlian Institute of Horticultural Research, Bangalore-560 0C6.
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Table 2 ooooooo (1:10dtlut|on)and tannin content of wines made from unheated andheated grape musts

_ Colour Tamin
Vel Bnghtness’b 0 e Bnghtne'gse " He Ufnﬁ?ﬁd Tﬁﬁﬁf
Cabernet Sauvignon 0451 0% 0651 19 130 180
Buffalo 0581 13 0475 12 1200 2040
Malbec 0830 108 0.9 121 150 210
Red Ml 0402 15 039 14 80 250
Bangalore Blue 0318 (K 0.370 IRY 660 150
Delaware 0.245 121 0.32 161 30 1300
Gamsa 0.1% 1% 0.253 Q) 10 1100
Black Champa 0423 108 039 112 1020 1440
t Smof absorbance at 420 and 520 nm

**Ratio of absorbance at 420 and 520 nm

Relative colour of the wines was determined by drlutrng
it to 1:10 with water and measuring absorbance at 42

and 520 nm with the help of *Spectrochem” spectro-

hotometer (Associated Instruments  Manufacturers
] Pvt. Ltd., New Delhi). The pH was measured with
ico pH meter (Model "LI-10)

Results and Discussion

Effect of heatrnP onpH and titratable acidity of musts:
Except ‘Red Malaga” and ‘Delaware’, the heat treated
musts from other Varieties showed a slight increase in

H (Table l) Rankine4 indicated_ that heat treatment
%rves a high er pH and anthocyanin content in wines,
imilar to” pH, the. titratable “acidity of heat treated
MUsts sowed an increase in most varieties, . This
Increase in acrdrtt( may be due 10 increase In tartaric acid

content as suggested by Martiniere and Rrbereau -Gayon.o f

This increase ‘in_acl |R{ was more_with the slipskin
varieties like Buffalo ed Malaga, Ban?a ore Blue and
Delaware.” The increase In acidlty shoufd have resulted
In decrease in pH.  Contrary o "This, the musts from
heat treated grapes, of some varieties showed an increase
In both pH,and trtratable acrdrt Nerther Rankine4
nor Matrnrere an |bereau ayonh could measure
both pH and acidity of heated usts simultaneously.
The results of FIora8 showed that the juice of hot
Pressed whole grapes had hrgher titratable” acidity than
he cold pressd However the pH either increased
or decreased or did notcage due, to hrgher acidity.
This observation was similar to our find mg

Effect of heatrnd on colour and tannin content of wines:
The wines, made rom heat treated musts of “Cabernet
Sauvignon’, “Malbec’, . ‘Bangalore ~ Blug’, DeIaware
and ‘Gamsa’ and the Wiines made bytradrtrona ermen
tation from ‘Buffalo’, ‘Red Malaga™and
had higher intensity of colour (Table ). Thrs shows he

varietal_response to heat treatment. Except the wine
from *Buffalo’, the wines made from heat treated musts
of other varieties had higher hue changes (Ratio
420/520) Though heat treatment increased the intensity
of cololr, the Visual appearance of the wines showed
brownish tinge. This brownish colour may be respon-
sible for higher hue changes. Coffelt and Bérg2 classified
the ?rape Varieties on thé basis of their response to_ heat
treafment into three groups. The groug | varieties
showed normal _reaction, group Il “Varieties showed
unfavourable effect and group Il varieties showed
favourable response to heat treatment. T eY also
observed that the same variety ?rown in two climatic
regions differed in their response {0 heat treatment. Our
results also indicate that ‘Cabernet Sauvignon’, ‘Malbec”
‘Bangalore Blug’, ‘Delaware’ and ‘Gamsa’ showed
avourable effect while ‘Buffalo’, ‘Red Malaga’ and
‘Black Champa’ showed unfavourable effect,

The wines made fiom heat treated musts of all the
varieties had higher tannin content than wines from
unheated musts ?Table 2). - This is contradictory to
the observation of Rankine that wines made from heat
treated ?rapes had _lower tannin content.  However
the resuI s of FIora8 indicate that the Jurce of hot gressed

rages nad |9 ertannrn contentt an cold pressed
r?anoe ic. analysis of the wines showed that the
uality of the wines were not affected by heat treatment.

he éudges rated the heat treated wines hetter than the
unhéate
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The possibility ofusing bajra and sorghum as malt adjuncts in brewing has been examined. Analysis of wort and beer thus prepared,

suggests the possibility o usm? sorghum to the extent of 50% and'bajra is upto 35% onl
grepared,usmgvabln concentrations of malt adjuncts, was mg

5% sorghum‘and 15% bajra as adjuncts were comparable hot

Bajra (Pennisetunf*typhoides) and sorghum {Sorghum
vulgare) are two major summer crops of Haryana State.
At"present these are mostly used as foddercrops. . In
recent years with empnasis on greater grain production,
attempts for developlng or modifying the brewmg
processes that would' yigld a quality béer without th
use of traditional quality malt, have been made, With
the increasing demand for the fimited quantity of barley
malt for othér purposes, it was desiredto evalutae these
surplus %rams_for brewing purposes. '
showed that hajra milt alon& cannot be used for brewing,

orqhum after malting, used for the E)roducnon of
Baritu beer makes the process relatively expensive2
Hence, this paper examines the use of Bajra‘and Sorghum
as malt adjncts in brewing.

Materials and Methods _ _

Raw materials: Barley, variety ‘C-164’ and bajra,
variety ‘HB-3' used In the present investigation are
comniercially grown varieties and were obtdined from
the Department of Plant Breedin
tural University, Hissar. Sorg%_hum CVS-3) was Suppli-
ed bg/ Regional Research Station of LA.R'l., Raéendra
Nagar (Hyderabad). These grains were analysed for
various |n%red|ents y the methiods described by AOAC3f
The starch content was determined by the method o
Hassid and Neufeldd,

Preparation of malt: Barley malt was F/lrepar_ed
according to the procedure described by Meredith
et al5. Selected grains (500 g), were washed and steeped
at 17°C for 48 ht'in 21."capacity flasks. The seeds were

eneral, comparable to contro?f.
analytically and organoleptically to the commercial beer.

Earlier workl

Haryana Agricul- 24
VS s S

. The alcohol content of the beers
The heer samples prepared, using

then allowed to germinate on wet absorbant cotton in
trays covered with ordinary filter paper at 17°C in a
BOD, incubator for 72 hr.” Graing showmﬁ oPtlmum
germination (acrospire 1/2-3/4 of the length o ralnz
were sorted out manually and Kilned at 45°C for 2
hr and then at 55°C for '8 hr.  The cured grains were
screened to remove the root-lets, cooled and stored
in a cool dry J)I_ace (25°C). . The malted Igrams were
coarselg groung in a coffee grinder and analysed by the
method 0f AOAC3 :

Yeast culture:  Saccharomyces. carlsbergensis NCYC
1324, 3 bottom yeast strain obtained from the Depart-
ment of Microbiology, Haryana Agricultural University
Hissar, was used in the present studies, |twas mamtaméd
on a/east extract, pePtone, dextrose (YEPD) slants.

Inoculum; Inoculum required for fermentation was
Brepared In yeast extract dextrose broth (YEPD

roth) of the oIIownég composition.  Yeast extract,
10 ¢ pespto_ne, 2.0¢; dextrose, 2.0 g; and distilled water,
100 ml. Sterilized broth (100 mT) was inaculated with
hr old yeast slant culture and incubated for 48 hr at
30°C on aTotar _?haker 20rpm). This was transferred
to 11 fresh stérilized YEPD broth ina 2 1 flask and
incubated on rotary shaker for 48 hr at 30°C.  Flasks
were then kept at 25°C under stationary conditions to
allow the yeast to settle. The clear broth was decanted
and_ th fyeast cells were centrifuged at 10,000 rpm
at 20°C for 10 min glntern_atmn_al efrigerated Centri-
fuge). Cells were washed twice with sterilé distilled water
and once with sterile phosPhonc acid EpH 2.00) to avoid
the possibility of hacterial contamination.
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Ahout 3 g fresh weight of yeast was used as inoculum
Per litre of wort. Thé wort "was fermented at 17°C till
he fermentation was complete (12-15 days). _

Hops:  Hops was a gift from Haryana Breweries,
(Sonepat) and was added at the rate of 1,75 ¢/1 of wort,

Preparation of wort:  Different combinations of malt
and each adjunct (Table 1) were used to prepare the
wort keeping the raw matefial concentration at 15 per
cent for a final brew of 25 1 The raw materials were
coarsely ground in a coffee grinder prior to mixing.

The “mashing procedure Ethlraj| S. personal ” com-
munjcation) Harayana Agricultural University, Hissar
Involved gélatinisation of the adjuncts in 2 1 of water at
15 1o préssure for 10 min grlor to_mixing, them with
ground malt and diluted to 3.2 to 35 1with distilled
water depending upon the Eype and ‘oro ortion of the
adjunct combinéd with the ground malt (O‘ ahle 1)

A smgle stage decoction process of mashing was fol-
lowed5,6.  The temperature ofproteoIYSB and sacchari-
fication were 47°C and 65°C, respectively, The decoctiop
was  condycted durln? the saccharification period.
After mashing, the worts were filtered through an ordi-
nary two foldl filter Eaper covered with chieese cloth.
This filterate called ‘Sweet wort” was mixed with hops
and was autoclaved at 5 |b pressure for 30 min to get
a Clear wort.  The hot wort was filtered into a steflle
container, cooled and _analysed. _

Beerfermentation:  The Cooled worts were inoculated
with bottom yeast cells and allowed to ferment at
17°C till the fermentation was complete (12-15 days).
The “green heer’ was siphoned off to_ sterile containers
lagered at 0°C for 15 days and clarified with 200 ppm
of bentonite agar mixture 2:137. The clear beer was
siphoned off, pasteurized at 60°C for 3 ming_ bottled
In sterile bottles and subjected to analysis, The beer
\é\{asltgated organoleptically after storage for 15 days

Analysis of wort and beer:  Analysis of wort and beer
was carried out as_described by” Weissler.8 — Specific
rath was  determined usm(r; boot type # cnometer

ml capacity) at 20°C. Extfact of wort and beer was
alculated fromm the Plato tables of the American Socigly
of Brewing Chemists (ASBC)9 and related to specific

Raw material Moisture Starch
% ‘%
Barley (C-164) 109 %.3
Barley malt 81 435
Bajra’(HB-3) 108 6L8
Sorghum (cvs-3) 94 5.2
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Table 1. composition of raw materials and initial total
VOLUME FOR WORT PREPARATION

+ad Injtial t

Treatments Malt (g)jjunct vo|ume ?ﬁ%
Malt (Control 375t 32
8% M+ 15% B 320455 32
% M+25% B 280+95 32
6% M+35%B 1 2%5+1D 33
5% M+50% B 13+ 187 34
85% M+15% S 320455 32
5% M+25% S 260+95 34
65% M+35% S 215+ 13) 34
50% M+50% S 188+ 187 35

M-Barley Malt

B- Bajra

S- Sorghum

gravity of wort and beer. Real extract was determined
dccor mg to ASBC procedure. Colour was determined
by the, Spectrophotometric method8,  The pH was
determined using an Elico pH meter Mode| LT-10 and
total acidity as per cent lactic acid by weight according
to the procedure described by Hortwifz9.  Protein
content of wort and beer was” estimated by Kijeldahl
methodld  Reducing suPars,were determined In" terms
of maltose by dinitrd saficylic acid methodIL Alcohol
in beer was éstimated by spectrophotometric method 2
For organoleptic analysis of beer two panels consistin
of two"and four judgés constituted the taste panel.
commercial beer sample (Rozy Pelican of " Haryana
Breweries, Murthal) Was “alsd included among” the
samples for tasting.

Results and Discussion

Chemical composition: Grains used for brewing
must have a low fat and protein content but should be
ncfg in Istarcrél._ Ttﬂe che |%alt cdqmppsmon of tTheblra\év
materials used in the present stucjes is given in Table 2
The starch content V\}?uch varies from _g6.28 to 618 per
cent Is quite ade(iuate for use in brewing. The protein
and fat (ether extract) contents in barley and sorghum

w materials (dry weight basis)
Protein (Nx6.25)  Ether extract Red. s
0 0
U oy udhoss @ T
86 225 0.18
90 2% 208
138 6.8 055
99 32 0%



Treatment (%)

85 M+I5B

75 M+25B

65 M+ 35B

5 M+ 508

All malt (Control)
Av. American
wort,

M, Barley malt;

Treatment (%)

85 M+15S

75 M+25S

65 M+35S

50 M+ 50S

All malt (Control)
Av. American
wort

M, Barley malt;

Treatment %

85 M+15 B
75 M+25 B
65 M+35 B
5 M+50 B
All malt (Control)

Av. American
heer

ISI' Specification
M, Barley malt,;
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Table 3. analysis of worts prepared using bajra as malt adjunct

Extract Red. su?ars Protein
sp. o (Oplato)  Colour (% maltose (% by wt)
by wt.)

1.03458 8.68 10.15 6.26 0.38
1.03154 793 1045 6.16 0.38
1.03136 788 1nn 6.08 0.38
1.02722 6.86 1217 551 0.31
1.03581 8.98 9.85 1.12 0.50
1.04755-  11.80- 3.00 7.00- 0.38-
1.04965 1230 5.00 8.50 0.50

B, Bajra.

Table 4. analysis OF WORTS PREPARED USING SORGHUM AS MALT ADJUNCT

Extract Red. su?ars Protein
Sp.gr. (Oplato)  Colour (% maltose (% by wt)
by wt.)

1.03428 8.60 9.60 8.27 0.44
103378 8.48 8.70 8.19 0.38
1.03330 8.36 1.16 1.66 031
1.03332 8.37 5.80 7.66 0.25
1.03581 8.98 9.85 1.12 050
1.04755- 11.80- 3.00 7.00- 0.38-
1.04965 1230 5.00 8.50 0.50

S, Sorghum.

Table 5. analysis Of beers prepARED USING BAIRA AS MALT ADJUNCT

Apparent  Real Red. su?ars Protein
Sp.gr.  extract  extract  Colour (% malfose (%bywt)  pH
(Opiato) by wt)
100638 164 2.10 8.23 0.99 031 5.10
100746 191 2.36 8.08 0.93 031 510
100812 208 2.64 8.96 107 031 4.9
100914 234 280 9.99 0.99 0.25 5.00
100432 110 2.05 1.84 0.76 031 520
101071- 273 4,08- 2.50- 0.90- 0.24- 4.10-
101410 360 545 350 155 0.38 450
B, Bajra.
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Total acidity
pH % by wt, 8
lactic acid)
5.80 0.07
5.75 0.08
5.80 0.08
5.50 0.08
5.75 0.10
5.20- 0.11-
5.80 0.12
Total acidity
pH % by wt, &
lactic acid)
545 0.09
545 0.09
545 0.09
5.50 0.10
5.75 0.10
5.20- 0.11-
580 0.12

Total acidity ~ Alcohol

ot (o by
00 217
00 207
00 217
009 208
00 275
013 310
o %%

200000
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ReaI Fg rotein 0 Aleonol
0 0

Treatment (%) S. . A&a;at%) etract  Colour }j Wtc;se /ogy PH 2% d% /o%y

% M+15 S 220 105 089 031 515 009 28

HM+DHS 100448 116 219 6.1 089 025 515 000 27

BMBHS 10042 121 219 486 0% 019 510 008 247

5 M+50 S 10042 177 220 33l 0.76 019 470 000 247

All malt (Control) 1042 110 205 184 0.76 0.314 520 010 2h

w8 W 18 b W i g

ISI" Specification — — — — — — — 2001000

M Barley melt, S, Sorghum

arg qurte comtparable but higher in case of bajra, Cereals
with higher fat content arg, generally, corisidered un-
surtabe for brewing as they have a detrimental effect
on the flavour and_quality of head retention of heer.

Wort analysis:  The miajor parameters which finally
reflect the %ualr of beer-are fermentable su?ars the
total protein_coritent (<* amino Ng pH, total acidity
and colour of the wort.” Tables 3and 4 show the analysis
of WdOHS r%repared from bajra and sorghum respectively
8 _adjuncts

The extract of worts when bajra was used as adjunct
decreases with the increase in bajra concentration
whereas, it_is comparable to control wort in case of
sorghum.  The variations arg perhaps, due to the type
of adjunct used and the variation in the concentrafion
of various enzymes In different malt ad{unct combi-
nations. The colour of bajra adjunct worts was darker a
than the control whereas Sorghum adéunct worts were
lighter, mdrcatrng the effect Of individual adjunct and
the level used, Reducing suriars which play an important
roIe In establrshrn the “quality and identity of heer are
lower in bajra adjunct worts than the control. The
reducing s ars are hr her or comparable fo control in
Can?er?can v% um wors and are Within the range of

The protein content of all the adgunct worts is lower
than control but within the range of average American
wort6, This sugqests that a major portron of protern in
wort Is confributed by matoncy The pH ‘and total
acldity of all adjunct WOrtS S omparable to that of
control and lie within the average American ran e6
and s |ght varratrong observed are apparently due to
type and level of adjunct used.

Analysis of beer: Tables 5 and 6 show the analysis
of beers repared usrngb ra and sor hum, respectrvely
as adjuncts.” The apparent and real éxtract for various
beers; so prepared were higher than that of control but

lower than average American standard7.  However
the variations among the different beers prepared from
the different combrnatrons of malt and adjuncts were
very small. It may perhaps be a reflection of the indi-
vidual adjunct used and the anesence of hrgher amounts
of dextrrns in these beers he hajra adjurict beers were
darker and that of sorghum adjunct béers were lighter
than control. All the begrs including control were darker
than the average American standarde. This difference
I due to the difference in the colour of malt, adjuncts
used and the condrtrons employed for the prodiction
oféhese worts o(rj beers. duncts had sliattly. hidt
eer prepared using adjuncts had sli igher
reducrngpsu%ar conten? than control but % w¥thrngt he
range prescribed for average American beer6. The
slrg tly higher content of I&ft over reducing, sugars, in
Eunct béers may be due to the presence Of reducing
activity of dextrins which are in plenty. The values for
protein content of the beers preparéd using bajra as
adjunct were comparable to that of control and within
the range of average American standard6. However,
Protern contents of Sorghum a(gunct beers were slrlghtly
Ower than control whi e as a result of decrease
In amount of malt in drff rent malt-adjunct combi-
nations.  Thus, rndrcatrng that most of the proteins of
wort or beer are_contributed by, malt and sli ht drf
ferences are a reflection of the adjuncts use
values of different adguncts beers were sr% )r] ess
or more or less comparable to that of control ut high
than average Americal standard6. Total acids in te
beers derived from different treatments were comgarable
to the control however, slightly less than average
American eer6 Hence, su I_?ges rng that ad uncts do not
have much influence on andt tal acialty. The low
alcohol in beers prepare using hajra may be the result
of relatively lower amount of fermentable su%ars present
in the corrésponding worts. The alcohol content of beer
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produced when sorghum was used to the extent of 25
per cent was comparable to that of control. The
alcoho| content of all the beers lie within the limits
pgsggﬁt?d by Indian standards Institution (2.0 to 10
: The beers after storage for 15 days were subjected to
organoleptic analysm. It was found that the” adjunct
begrs were better than control (except where 50 per cent
bajra was as adjunct). The heers prepared using sorghum
up to 35 per cent and bajra up to_25 ger cent“were
comparable to commercial’ beer. The beer prepared
from 25 per cent bajra as an adjunct was adjud?ed to be
the best of all the beers produced from adgunc S,

From the above_ studies, It Is sugges ed that heer
Eroduced by the utilization of ad{uncs are comparable
oth analytically and organoleptically with the beer
prepared from all malt. “However, further scaling up
of this process is desired.
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Vegetarian and nonvegetarian preparations from kitchens were sampled for their coliform content. From each item containing
coliforms about 20% of colonies were picked from violet red bile agar plates and biochemically characterised. Coliforms were
recovered from 64% of samples. Salads had the highest coliforms, followed by vegetable curries.

E. coli from foods, water and human sources, Klebsiella and Enterobacter from foods and non-lactose fermenters (NLF) from
foods and human sources were examined for resistance to twelve antibiotics. Most of the organisms were resistant to ampicillin,

penicillin, chIora_m_E)_ _
sensitive to ampicillin, pencillin and chloramphenicol.

Presence of coliforms, particylarly E. coli in foods is
regardedt as indicative of faecal contamination, recent
or Temote, .

The phengmenon of transferable drug resistance
which was first demonstrated by Japanése workers
has now been shown to operate in all the enterobacteria
mcludm% non pathogenic E.coliL  The widespread
emergence of antibiotic resistance. among _ disease
causing bacteria has been reported widely2 6.” Transfer

4

henicol, erythromycin and sulphadimidine. E. coli from foods (1 strain?and human sources (1 strain) were

of resistance factors (R-fachor% has been ohserved
In VIvo In subjects under chemotherapy78 and also
between E.coli ‘and Salmonella in the rimen of sheep
under starvationd. . However, reports of antibiotic
resistant E. coll with R factors from foods are
meagrel9 o _

The present study deals with isolation of drug resi-
stant coliforms from various foods. ~ Coliforms” from
water and human subjects consuming diets comprised
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of foods similar to those included in the investigation
have also been studied for purposes of comparison.

Materials and Methods

Media were prepared. and total plate counts and
coliforms were™ determined according to standard
methods]l Dextrose tryptone agar (DTA) and Violet
Red Bille Agar (VRBA) media” were used for total
mesophilic ﬁ PC)" counts and coliforms  respectively.
Identrfrcatro of the_genera of the coliforms groupw
done according to Edwards and Ewrnglz Eodin methy-
lene blue agal (EMB agar) was used as the initial
step in the |dent|f|cat|on of the ahove genera and

MacConkey agar for isolation from faecal “specimens.
Tetrathron te roth was used for Salmonella_enrich-
ment. All cultures were stored as stab cultures in semi-
solid agar medium (0.2-0.3 per cent a aQ at 25-21°C.

Foods:  All food samples except the cakeés were drawn
from two Defence establrshment kitchens,  Semisolid

gravY contarnrng foods such as curries and dais
wer lected In sterile 250 ml glass beakers, covered
with aluminiym foil and dn{ foods such as rice, ¢ha-
gatres ete. n UV, sterilized polythene potiches.
pecimens of cakes and pastries obtained from the
local market weie also screened.

ISolation from foods:  Food samples were collected
within an hour of their preparation and analysed within
2 hr of collection. Ten gram of samples weré macerated
in sterile glass mortar$ and suspended in 90 ml of |
0.1 per cent peptone water.  The mixtures were incu-
bated for 2 hr at room temp (erature (25-28°C) as a
resuscitation measure. ~ Serial dilutions ‘were prepared
In quarter strength Rin ers so utron]land mI ortions
were pour-platéd |n TPC and
colrforms resrr)]ectrve Pates Were mcubated at

°C overnjght. Macerated food samples g Were
also |noIcuIated intg 10 ml tetrathionate broth and
Incubated at 37°C for 48 hr for the enrichment of
Salmonella.

Isolation from faecal specimens: Human qut coli-
forms were |so ated from adult faecal specimens sent to
tetwo local osgrtas for routrne analysis.  One or
two loopfuls of th emu sified specimens were streaked
on MacConke a ar gates and the Iatter mcubated
at 37°C for 16 hr” Later the?/ were ePt at 4-6°C In
a refrrgerator |n the hospital until collection, The
Eates Were fob lected twice a week and further proce-
sed In_our laboratory.

|dentification: Frve to ten colonies from VRBA
and MacConkey plates of every fcod and faecal speci-
men were pickéd and tested on EMB agar.  Colonies
() showing distinct greenish metallic sheen;
were mucoid: and, (C

which were light prnk t0 dee
red were characterise )D

by the Indole (37°"and 44.5°C

(b) which

Journal of food science and technology, vol. 15, September-October 1978

Methyl red, \/oges- Proskauer and Citrate QMVIC')
tests Tnto E.coli biotype |, Klebsiella and Enterobacte
Tetrathionate broth” enriched samples were streaked
on MacConkey agar and the nonlactose fermenting
(NLF) organisims Were picked. These were not further
characterised.

Water 1solates: Seventeen E. coli strains from five
water samples were obtained from the local hospital
for drug resistance studies.

Standard strains: Fourteen strains of enteropatho-

enic E. coli (E Ec) of the Staten Serum Institut,

openha en, collection were_obtained from St. Johns
Medrca Ollege, Bangalore These were included in the
rgg resrstance studies for comparative purposes.

N fy those colrform |so|ates which were completely
identified were inclyded in drug resistance studies,
Antibiotic sensitivity.  Antibiotic sensitivity of isola-
tes was tested in concentrations recommendéd3 bg the
Paper disc method. ~ Overnight broth cultures (0 mla
ransferred directly from the” stabs stored in semisoli
agar (1089or mI/g) were used as inoculum which was
brushed over well” dried, agar plates by sterile cotton
swabs.  Sterile antibiotic ‘solutions were made from
Products commercially available as Injectable solytions,
ablets or capsules as the, case may be. Antibiotic
impre nated discs (6 mm dia, punched out from What-

man gaper carrying ampicillin (A, 10
tetracy cIrne septran o supristol (Se, 25
ﬁ contarnr Og tnme oprrm -fsul ghamozaxole peni-
cr n, G %(g streptomycin (3t 10 pg C oram
enrca Jag), nemycin do eryt [0-
mycrn g) Sl hadrmrdrne Su 3 kana-
mycin K g) gentamycrn or garamy crn (G, 10
). and dox cyCling” an analqgue of tetracyclrne D

ll(? ag) were re ared by soaking them n solutions of
Toproprrate concentratrons and” freeze dn(rng them.
ey were stored under silica gel desiccant it tightly
caproe vials in the refrrgerator until required.
he co gosrtron of solid medrum employed for sen-
sitivity tests was the same as that of the oxoid Ispsensi-
test agar CA71 made with Bacto-agar (Drfco} and triple
distilled water which gave regroducrble results in trials
employing various agdr med

Results and Discussion

Foods, not subéected to time-temperature abuse
were - microbiologically satisfactory &S indicated b
the data given I Table 1 Cooked foods had totd
counts showrng no more than 104 org/% 21 per cent had
about 102 orglg and 34 per cent contained 10 org/g
Coliforms were” absent in" 36 per cent of the samp €s.
Coliforms_ when present contributed to a major pro-
portion of the total microbial load and this Was not
noticed with fish curries. Coliforms are heat labile and
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Table 1. tpc and coliform counts of various foods samples
FROM SERVICE KITCHENS AND THE OCCURRENCE OF DRUG
RESISTANCE among coliforms

Food sample Nttérsqte)grs TPClg Oolifgrms t;n?(r:gﬁfgﬁ%
Salads 5 107 104103 to
Vegetablecurry 20 102104 o(ﬂm ¥
Rice 5 102103 10 -10'\5> ¥
Dais 4 10-102 0(13()) +
Chapatis 2 10-103 Og%) ¥
Mutton curry 4 10-102 0-1(%2 ¥
Fish curry 310314 0 —
Cakes &Pastries 8 10210  0-10  not done

Y

In parenthesis indlicate the number of samples that
sﬁ&(‘g\ler%the%ﬁer counts 0 colﬁ%e}ms N .sanp
**Resistant to one or more of the twelve antibiotics tested
* Drug resistant coliforms present in samples.

their recovery from foods indicates either insufficient
or improper cooking or post cooking contamination
from handlers and equipment. Inadequate cleaning
of raw materials could also lead to salads and vegetable
curries of microbiologically poor quality. In foods such
as chapaties there may have been inadequate heat penet-
ration into the raw material whereby the coliforms have
survived. - The rather low count of colifoims in meat
curries may possibly be due to the longer cooking time
involved. _ .

A total of 45 €. coi blotyge 1 strains, 23 kiebsielia
and 25 enterobacter OUt 0f 180 isolates were identified
from the various foods from which coliforms were
recovered (Table 2). Sixteen non-lactose fermenting
(NLF) organisms were also found in foods. Numerous
isolates from coliform plates could be allocated to
only the groups intermediate between e. coi and
Enterobacter.

The maximum number of e. cori biotgpe_ | were
obtained from salads, vegetable curries and rice. The
same three foods also contributed to most of the kieo-
siella, Enterobacter and non'lactose fermenterS. .

Normal human gut colifoims as revealed br analysis
of samples obtained from hospital were mostly €. coii.
A few NLF organisms were found occasionally.  Eighty
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Table 2. distribution of drug resistant genfra isolated

from different foods

FOOd E.coli Klebsiella  Enterobacter NLF*
Salads 19 9 4 5
Vegetablecurry 16 10 16 6
Rice 8 3 3 0
Dal 0 1 0 2
Mutton curry 0 0 1 3
Chapatis 2 0 1 0

*NLF—Nonl ing isolates. Th A r
e Se(? actose fermenting isolates. These were not furthe

two isolates from 30 faecal samples were analysed for
drug resistance. . _
_The resistance patterns of all organisms tested against
different antibiotics are 9|ven in Table 3. All 82 human
isolates (75 e. cori @nd 7 NLF) presented the first three
resistance Patterns_ viz. ATSePStCh, ATSePCh and
ATPStCh, they being resistant to ampicillin, penicillin,
tetracycline and chloramphenicol in the concentrations
tested. The same patterns of resistance were also preva-
lent among most of the isolates from foods. Four strains
of enteropathogenic €. coni (E.EC) and some of the
e. coli from water also showed these patterns. Resistance
to only three antibiotics were shown by 15 food isolates,
11 of them being e. coii, 3 water isolates and 5 E.Ec
However, 68 per cent of the isolates were resitant to
a combination of at least five antibiotics as represented
by patterns 1 2 and 3 . .
Basically all genera were resistant to ampicillin,
penicillin, chloramphenicol and sulphadimidine at the
concentrations employed (Table 4). Except for a few
theY. were also resistant to erythromycin and doxy-
c%c ine.  Neomycin resistance was shown by at least
40 per cent of organisms in each categorg. esistance
to tetracycline was noticed in more than 60 per cent of
e. coti from different sources and resistance to Septran
was shown by more than 35 per cent in all genera.
Streptomycin “and gentamycin reistance was exhibited
to a lesser degree by all strains from most sources except
in case 0f enterobacter from foods. NLF from foods
showed uniformly hl?h resistance to all drugs including
kanamycin and ‘gentamycin. However, none of the
NLF from human gut were resistant to those two drugs.
E. coli present in cooked sausa?es have been found to
be resistant to some antibiotics? In a study of e. coni
with resistance factors and its correlation with diet it
was found that the percentage of such e. coni were
higher in the vegetarian %roup than in the meat eating
group14.. In the present study more coliforms were
etected in salads and vegetable curries and all isolates
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Table 3. comparative resistance patterns or organisms isolated from different sources

e Tige

Resistarce to 3 combination of _ c Water Foods

ESitance 10 a comoiretion o -I-EI\TEF-' seErotilfjgs el E.coli  Kebsiella Enterobacter ~ NLF
ATEPSh 14 0 1 13 5 5 5
ATSPCh il 0 3 4 4 4 0
ATPS (h a7 4 1 ! 5 ! 2
APCh 0 5 3 il 2 1 1
ASP(h 0 1 2 4 1 5 3
ASP3Ch 0 1 0 0 0 0 0
ATP(h 0 3 / 5 6 0 5
APS Ch 0 0 0 0 0 3 0
*A- Ampicillin,  T- Tetracyclire, ~ Se-Septran, P~ Pencllin

St- éltrepptowcin, Ch- Cacﬁlck)ranphenlcol. d

**Asinglee . <o Straineach fromfoods and human sources was sensitive to both penicillin, amypicillinand chloramphenicol.

were resistant to some antibiotics. As short_er_cooking
time and frequent use of raw ingredients is involve
In vegetarian preparations, more organisms are likely
to escape being subjected to heat. Consequently more
live organisms are ingested by vegetarians which could
perhaps explain why vegetarians may have more drug
resistant E. coli. The possibility of ingesting drug resis-
tant E. coli from water should also be considered as
much of the populatlonl drink water straight from the
source without further filtering or boiling.

The experimental results show that three of the drug
resistance patterns are common to isolates from foods
and human sources. ~Since the human isolates were
derived from subjects presumably not under chemo-
therapy at the time of investigation, it is indicative that
at least a section of the population already has antibiotic
resistant enteric coliforms. Linton and coworkersl
have observed that a high percentage of the tetracycline
resistant E. coli they studied transferred resistance to a
standard E. coliR~ recipient strain regardless of their
source of primary isolation. We may expect the ?ossr
bility of at least some of the coliforms from different

sources in the present study to have such potentialities.
The genera of Enterobacteliaceae included in our study
though forming the normal gut flora are essentially
opportunistic. E. coli and Klebsiella can cause infections
under certain circumstances and in different organs.
They may be an important source of R-factors and
con[|]ugal transfer of resistance to more dangerous
pathogens cannot be ruled out. The presence of multiple
drug resistant NLF in foods along with other genera is
also noteworthy. _ _

~ The detection of a number of drug resistant coliforms
in the present study in humans, foods and water clearly
points to an indiscriminate antibiotic usage because
resistance and its SE{)read results fiom selection pressure
of antibiotics. ~ Besides, antibiotics may also actl6
indirectly by interfering with the gram positive or gram
ne?anve anaerobic flora which may normally suppress
R-factor transfer. Recourse to newer antibiotics does
not offer any permanent solution as our studies show that
already a large number of coliforms are resistant to the
relatively new drug septran. Resistant bacteria_are
transmitted among people and resistance is transmitted

Table 4. resistance of coliforms to 12 antibiotics (expressed as % of the total numbers)

Organismsisource~ Amp Tetra Septran Pen Strep
E. coii (foods 98 622 38 98 A

E. coli (Waler l(D 706 353 1(1) 118
cooi (UMM Q) 973 10 413 BT 787
Klebsiella (fOOdSSl 00 86 532 100 435
Enterobacter (fOOdS) 1(1) 560 720 l(l) 520
NLF (foock) M /0 0 W0 5

Chloro  Neo Enthro Sulpha Kana Genta Doxy
a8 47 98 W0 B3I 89 T8
0 84 0 W0 0 U8 765
%7 47 %7 W0 U3 98 10
0 606 W W 74 87 100
100 480 00 00 80 0 7
0 48 W0 100 %0 25 10
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among bacterialZ. One example of an organism resistant
to 4 ‘front line antibiotic like chloramphenicol and
causrng concern all over the world1819is that of Salmo-
nella typhi and S. typhimuriym, Sr nificance and hazard
of faecal contamr tion of veget bIe foods and food
stuffs with reference to sa monellosrs was_ shown s
early as 196720 The WHOZL Consultation Meetrn? on
Public Health aspects of antibiotic resrstant bacteria
In the environment rig ht}r recommends t at for surveil-
lance of such_bacteria the possible role of food and
animal feeds in the dissemination of R+ hacteria be
considered among other disseminants.

The present studies indicate that food and water are
vectors of drug resistant bacteria. Drug resistance is
rather prevalent in our environment angd due pre-
cautions must be taken to prevent misuse of antrbro ICS.
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The toxicity of or?anic insecticides was assessed by feeding insecticide-sugar baifs dissolved in distilled water to house flies ad

libitum from a tes

air and dvoided a build up of insectidal vapour, I

The toxici
of DDT, NV

The methods for tests with liquid stomach poisons on
house flies Musca domestica L., are used either to deter-
mine the toxicity of insecticides,1-3 as a function of g
single pure nsecticide, or to estimate the quantity of
toxic residues to a degree of sensitivity unattainable
by chemical methodsd-6. L

Current methods for oral administration of insecticides
have certain disadvantages.  One of these is that insects
not only feed on the I(LUId _poisons, but they also
remain in_contact with the poison-bait. The mortalit
recorded is the total effect of oral and contact toxicity
althou%h the sensitivity of the oral assay Is somewhat
less than that of the Contact assay7-8, Therefore, the
adoption of such a combination of trials will definitely
cause discrepancy in the results and the ultimate toxicity
picture obtained will not be due strictly to qral toxicity.

Existing physical and chemical njethods to, detect
and determing’ the residues of pesticides only indicate
the presence of an active chemical in an experimental
sample irrespective of their “toxicity potential”, |f at
all ang/ method 1 ysed to determine toxicity potential it
suffers from certain disadvantages.  One” of these Is,
that the liguid posion-bait has to be_requlated in the
feeding tube at every 4-6 hr interval?. “Therefore, to
overcome these drawbacks and to study directly the
influence of the constityents of the substrate on the
toxicity of the pesticidal compound a suitable oral
feeding method” has been developed by using the
houserly QM. d. nebulo _Fabr.% as the test”insect.” The
results ‘obtained with this method are reported here,

Materials and Methods

In the present Sfudy an apparatus was desi%ned to
accommodate 25 fliesat a time. This apparatus has
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container with a lid. A cotton wick pldced in a (_ﬂass Micropippete fixed in the centre of the lid avoided un-
necessary contact of other parts of the body durm_? feeding. Flieswere

eld ina cylindrical mesh cage, which provided free accessto

any, during the operation.

ty of DDT, Malathion, Fenitrothion and Sevin deposits was assessed in terms of mortality rate. Potentiation of toxicity
alathion, Fenitrothion and Sevin to house flies in the presence of sucrose and glucose was revealed.

the same principles as described by Bailey et al9, who
used treated sugar placed in a plastic petfidish to_feed
flies throu_?h the gauze on the sugar, while here liguid
poison-hait was provided through-a cotton wick placed
In @ micropipette with ne?hgl le contact of the_ flies
durlngfeedm . The apparatus under description (Fig. 1)
cor(1ls|As 0fl' do' piilrtts't' (B) made of 45
cylindrical testing cage (B) made of 45 gauge
mesr)w 10xy15 cm d|men5|%n.g A

y CO%2) A test container with lig (Cg consisting of a glass

itainer (E) of 2x2 cm dimension with™a lid “(F).
This lidlis provided with a cotton wick u('G) placed ina
glass m|crop|Rget_e (J) of 0L xQ.l cm dimension fixed
entrally in"the lid.

Flies “were grouped each consisting of 25 individuals

1 >
IE

Fig. 1 g}t %R%%ﬁlig administer orally insecticide—sugar

E /f‘ g%gng()rriltcgjjngers;ﬂr@:&éﬁ%;; % %\ E%Stttoﬁo%%llge rJV:Vi %lggls
micropipette.




Table ]. Idjo values obtained in

Substratum

Sucrose
Distilled water
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experiments on oral FFZEAD'I-'NOGUROSF DDT |N SUGAR AND ACETONE WATER BAITS TO HOUSEFLY FOR
Regression equation LD*50pg/ml SE of LogLDjo  Relative toxicity
y - -0.630+3.3L7x 4989 169-H00%5 28
y- -0.51942.566X 141.60 2151 -£0087 100

*Read from regression line.

and released in metallic testing cages. This holding cage
I an inverted position was placéd in such a way that
it could hoId the Ir urd bait contarner in is mouth
There were four replicates for

as S own In Fi
each treatment

grhe guantrtres of | rg
by flies ad libitum in

4 hr were rea

urd-baits consumed
from the scale (H)

shown on the wall of the container and mortality data

WEre rec

This method had_the following advantages (1) suffici-

ingec
It) vapour t
arlg_;e exte L

ent sPace was provided to accommodate
iCide- sugar liquid-

5 flies to feed

-ait without body contact and
xicity caused by fumes was negated to a

D% ot DDT, Malathion, Fenitrothion and Sevin with
SK}?ar Ir%urd “baits: The susceptible strain of house ﬂres
uo ar Was raised at a temperature 28+2°C

0 75 per cent.

The experiments were

carrred out under the same conditions. = Three to five
days old female house flies were selected, belonging to

thé same progentb

quantities of

Table 2. representative data collected after a

Insecticide

DDT

Malathion

Fenitrothion

Sevin

In_a set of experiments.
DT (100 per cent pure, supplied by

nown

ltowing 3 to 5-d

the Pesticide Repository of Pesticides. Research Labo-
ratory, Perring Iorrda 3315/, USA) Malathion (597
per cent premrum grade supplied P/Cynamr e In
strres Ltd., Bom 1y India), Fenifrothilon (technical
?rae supplied by Tata Frson Industries Ltd., Bombay,
ndia) and Sevin (Unron Carbide India Ltd Bombay,
India) in acetone were applied to granulated sucrose
or glucose owder werghrng 5 g, which was then evapo-
rated. DDT, Malathion, Fenitrothion and Sevin were
thus tested in the range of 25-180, 9-30, 15 and 80-550
%g sugar respectrveY The insecticide-coated Sugar
Was drsso ved In_ distilled water to make_ the volume
to 25 ml to obtain 20 per cent sugar liquid-bait. For
check, parallel trralswre carried out only with sugar-
acetone water solution. Mortality. data obtained  ffom
a plot of the log-dosage and probit kill were subjected
to prohjt anaIP/srs Jand the LDy values calculated are
shown in Table
eneraII the rate of consumption of insecticige-
sugar rdurd -pait per 100 flies was 2.5-3.0 ml in 24 hr.
A redu ction In the consumption rate from 3 to 18 ml

ay old female house flies to feed directly onddt, malathicn

FENITROTHION AND SEVIN SUGAR AND ACETONE-WATER BAITS FOR 24 HOURS

Substratum

Sucrose
Glucose
Distilled water
Sucrose
Glucose
Distilled water
Sucrose
Glucose
Distilled water
Sucrose
Glucose
Distilled

* Read from regression line

+Sign indlicates an increase in toxicity.

Regression equation

y=-0.630+3.317x
y- 1808+1.666x
y- -0.519+2.566X
y-  2.205+2.450x
y= 1695+ 1000x
y- 10621+ 8.896x
y= 2086+8.075x
y~ -0.962 +2.352 X
y= 0.207+5.916x
y- 0220+ 1.314x

-2.780+ 1.758x
y-  2.920+0.430x

LD*Xpg/ml - SE of Log LDD JOX'C(lH OKrrncrease

rease In
OXiclty
4989 1.69810.025 16 +64.77
&4l 1916-1-0.05% 14 +4181
141.60 2.151-1-0.037 100 —
1380 1.140-L0.058 L% +75.10
2018 1.305-10.016 164 +64.43
5%.75 1.754-1-0,009 100 —
21 0.360-1-0.011 164 +63.69
2110 033610039 166 +66.61
6310  0800-1-001/ 100 —
9397 197310016 169 +69.13
266.70 2426-1-0.013 112 +12483
.10 24841002 100 —
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was observed when flies were provided lethal doses of
insecticides in place of sublethal doses. »

To study the effect of different sugars on the toxicity
of DDT, "Malathion, Fenitrothion and_Sevin residues
further experiments were carried cut. The suqars_ Were
thoroughly treated with insecticide-acetone solution In
ether s mentioned earlier and the LD values were
estimated are shown in Table 2. Paralle] control trials
were run for comparison as described earlier. Mortality
data were recorqed after 24 hr of feeding on insecticide-
sugar liquid-bait and each dosage waS calculated by
Su ectln% It to probit analysis.

omputation of toxicity Unit:  LD% values presented

(Table 1) were calculated from their respective regres-
sion lines. The relative toxicity units for different stigars
were calculated by taking LD50value of insecticide-distil-
led water-bait as” 1,00 in the respective trials. On the
basis of these values, percent increase or decrease in the
toxicity of DDT, Malathion, Fenitrothion and Sevin
was calculated (Table 2) respectively.

Results and Discussion

T determine whether the results could be duplicated
with the apPara_tus, tests were conducted with house
flies at 24 hr eedlng period. Eachtest was carried out by
providing insecticide-acetone-water to house-flies. Data
obtained"are shown in (Table 1). From LD values it is
clear that DDT-sugar liquid-bait was more toxic to
flies than DDT-water-pait.

The study of the influence of sugar substrates on the
toxicity of'DDT, Malathion, Fenitrothion and Sevin
resiqués was carried out by feeding the known doses of
the Insecticide-sugar liquid-hait in comparison to insec-
%ICId -water-hait & mentione e%rher. he data obtained
or the LD3oare shown in (Table 2)

In these experiments, sucrose and glucose have shown
the potentiation of toxicity of all the four insecticices to
house flies as compared o insecticice-water-ait.  The
results of these exgerlments have shown that toxicity
unit (T) could be used as a measure, of the comparative
toxicities of DDT, Malathion, Fenitrothion and Sevin
as Influenced Py the substrate factors. ~Thus, these data
have indicated that the toxicity of a Parucular insecticide
IS modified profoundly by thé substrate composition,

There is no doubt thiat man and animal ingest pesticide
residues ann% with the food. The mgeshon is not limited
to a single chemical. They are ingested mostly in combi-
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nation with a large number of chemicals and food
factors, Therefore, the manifestation of toxmt% to man
and animal is governed by the interactions of the pesti-
cidal compounds and food factors and not solely as a
function of a single pure pesticide or.a toxicant,

Although, the tolerances of pesticidal chemicals on
foods are"establised on the basis of elaborate studies and
using various safety factors in computation of these,
theré appears to pe'a great need for investigation of the
present day pesticidal “chemicals with references to the
Influence on" modification of the toxicities by their
substrate factors. This concept of toxicity unit opens up
vast possibilities of assessm% comparatively the potential
toxicological hazards of the pesticides or the combi-
nation Of pesticides together with their interactions of
the substrate factors, =

The method described is sensitive to as low as 50 Rpm
of DDT, 14 me of Malathion, 2 ppm of Fenitrothiop
and 94 ppm O Sevin residues in sygars. 1t is also possi-
ble to estimate the residues of the Insecticides used from
the treated sugars b}/ runn_m_% parallel control trials with
known_ amounts of pesticides without involving any
extraction and clean up steps.
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Factors Contributing to Mashiness of Canned Prawn*
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Mashiness of canned prawn in brine during storage is not enzymatic but physico-chemical in nature. This phenomenon is species

specific, Ofthe commercial important species of prawn M . dobsopi is hig
ness. The probable reasons have also been discussed. Icing freezing, icing

hl}/ resistant while w . affines IS very susceptible to mashi-
ollowed by freezing and thawing'show only an apparent

improvement in the texture of canned prawn initially over the standard pack but have no significant improvement on prolonged
storage. ~ Susceptibility of canned prawn to mashiness was found to be related to the lipid content of connective tissues of praiwn.
Higher the |ISJI content of connective tissue, more resistant is the species to mashiness. The erratic behaviour of small size of

prawn (Thilli) to mashiness has been explained.

Canned prawn is one of the established fishery indu-
stries in Indja and it is entirely export oriented. The
export earning through canned prawn is declmlng
%r dually from 111 pér cent in 1970 to 0.6 per cent |
975, However, on an a\zera?e India ex?orted 1915
tonnes of canned 3orawn during the period of eight years
from 1966to 1973 o _

Indian processors use all varieties of prawn for canning
depending upon their availahility. = However, all the
canned prawn under dentical copditions of processing
and_storaqe do not behave similarly and finally softening
of tissue Takes place which is known as mashiness or
‘sloughening”.  Nothing is specifically known about the
factors responsible for sloughening. ~ Attempts have
therefore been made to find Out the factors responsible
for mashiness of canned prawn.

Materials and Methods _

Marine species of prawns used in the study were
obtained from landing places in and around Cochin
and backish water species from the ad omm% backish
water. Material after collection was Drought to the
lahoratory in ice. _ _

Time | (h; between collection and processing was ke_Pt
within 24 hr particularly in cases whose storage life with
reference to mashiness was Judnged. Otherwise grawns
collected from Jocal processing factories were used
durmg the investigatjon, Prawns were canned accordmg
to thé procedure of Chaudhuri and Balachandranl i
310x206 cans which were processed at 0.7 kg/sq cm
steam pressure for 18 min. The incubated Cans (at
37°C) Wwere subsequently analysed at reqular intervals,

The stuay Is based particularly on textiral changes of
canned prawn during incubation. Dug to the lack of

*The work was carried out at C.I.F.T., Cochin.

texture measuring instrument sub;]ecnve method using
a five point scalé was ap%hed. The frozen and subse-
quently thawed prawn when used as raw material for
canning using .over-blanching technique (by. doubling
the blanchingtime) gives very hard texture, with a scorg
point of 5. “Texturg of canfed prawn when processed
under standard conditigns keepl_ng the time lag between
collection and processing within® 24 hr becomes soft
byt firm and was gf|ven 385 the score point. The texture
which hecomes soft and disintegrates easily on pressmgi
Was %lven 1as the score point, The inteimediate textura
hardhess comes in between these points. The texture
of the canned prawn was judged by an expert panel
con5|st|n? of 5 members draw from the Institute and
the sample having the score point below 2 is considered
8 unsuitable for Consumption with reference to texture.
The score points are as follows:

Score point
Very hard 5
Maderately hard 4
Soft but firm 3
Slightly soft /i
Soft and pasty 1

However, subjective tests were supplemented with
some objective tests by estimating the amount of protein
and Lree X -amino acias leached out in filled brine during
Incubation. N _
Soluhle E)roteln in filled brine was )preupltated with

20 per cent trichloroacetic acid (TCA) and the residue
wa§p estimated %y _m?crokjeldahl ﬁwethod and the i?trate
for non-gré)}fg] nitrogen” (NPN) was estimated accord-

inq 0. methdd2. =~ Free x -amino acids were
determined by the method of Pope and Stevens3 The
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results are expressed as the amount present in whole

liquor/100 g of the sample. Volatile sulphides were =20

estimated Dy the method of Piggot and Stanshyd. 270} .

Hydroxyprofing as an_index qf Connective tissue “in
muscle,” was estimated according to Wierbicki and
Deatherageb. o :

Two grams of devitaminised pure casein (E. Merk) was
processéd separately .in 100 ‘ml_of sodium chloride
solution In concentration of 3, 5, 7, 10 and 15 per cent.
The contents were processed like that of prawn and the
respective solubilities at different concentrations were
studied after incubation at 37°C _ _

Connective tissue EC obtained after alkali extraction
method of Lowry et alo. was dried for 6 hr at 105°C.
The dried meat was subsequently extracted with
Egtnrt%lr?tum ether (B.P. 40-60°C) for estimating its lipid

The residual dopa oxidase and phenolase activity of
canned Prawn was studied according to the method of
B_alleg/e aP and Smith and Stoltz8reSpectively, using 3:4
dihydroxy phen)galanme and . 2:6° dichloro phenol
indophenal as substrates respe,ctwele/.

The residual cathepsin activity of canned prawn was
studied indlirect| b¥ adding 104, 10°5M, 10°6M cobalt
according to Sibert9 o the extent of 1 ml/20 g of meat
and then the solubility of protein was studied with
different incubation periods. n the same waY the effect
of addjtion of ethylene diamine tetra acetate (EDTA)
85 chelating agent’and para chloro mercury henzoaté
PCMB) as a Specific blocking agent of -SH %rou n
the concentration range of 0.1, 0.2, 03 per cent added
to the extent of L ml processed cap, was studied.

Initially prawns were thermally processed under
standard "conditions in concial flasks u_smg cotton plug.
Replacement of cotton plug with sterlizedl rubber cofl
after the addition of chemi-

was carried out ascepticall
en incubated at 37°C for

cals/inhibitors_and ‘was
solubility studies.

Results and Discussion _ .
Mashiness of OImaw_n may be due to (i) physical,
(«).chemical,_an H2 enzymafic factors,
. Physical: The hehaviour of pure protein _under
identical conditions of processing and ‘incubation of
canned, prawn was studied. The results indicate the
solubility of casein changes with the concentration of
salt used for packing. Tne solubility is maximum (54
mg IJoer cent) at 3 per cent salt solution which however
ggﬁ eased With further increase in-concentration  of

The effect of concentrations of salt used for packin
rawn meat (M.afftnis) on solubility. is shown in Fig.
he maximum solubility of prawn tissue was obseved

at 7 per cent salt concentration but with further increase

%=~ "l

£ o) =
w210 4-15%
o
g 190
”0-//4-:‘;

150
1 L T I W S
0 5 10 15 20 25 30 35
DAYS

Fig. 1 Solubility of canned prawn meat in salt solution,

Icr}e acS%r&centranon of salt the solubility gradually de-
|t may be concluded that probably connective tissue
or simifar factors responsible for holding the muscle
tissue intact are affected qr get disintegrated during
incubation thereby destroying their textural integrity
and leading to increase in Soltibility of muscle tissue |n
filled bring by leaching. This phenomenon is totally
absent in pure casein and therefore, its solubility
remains_ unchanged during the incubation period..
Chemical: Degradation of canned muscle tissue
takes place during Incubation.  Biochemical chan?es
Ieadm_g to progressive release of ammonia, volafile
sulphide non-protein nitrogen and free  <-aming
acid (Table 1).in the systent indicate the formation of
compounds  either through_ thermal processing = or
through hiochemical degradation which are then leached
out. partially or completely in filled brine or by both
duri gmcu ation. o
|t has been observed that the free <-amino acid
content and volatile sulphides of canned prawn system
increase with increase in processing time (Table 2)

T le J. progressive release of

CANNED MEAT AND BRINE WITH INCUBATION

IncuPIat'on la Non-protein  Free ¢<- VloI Ile
L (f%%gfﬁg

0 L 4825 1248 2200
I J0 = — 2385
3 — 569 1214 —
40 453 — — 251
60 58 6023 1302 2169
100 — 0044 1327
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Proce?srh% time* Fre? @ﬂ%@o N Voﬁ%elﬂtg%gas
15

4125

| 5.1 2269

J — 8249

40 A8 11000

N 584 —
508

60 _
mﬁmﬁlﬁﬁ Sngléﬁ?e"\],\%{gl as g(»jas 101b except in case of 5 min

and temperatuie of proce_ssm%. From this it may be
concluded that even during thermal Erocessmg also
same or some chemical changes do take place which
Bnaty explain the changes during the process of incu-
afion. . . .
Enzymatic:  Mashiness of tissue may be explained
provided the Proteolyn_c enzymes usually associated
with raw meat are active or regenerated even after
commercial sterilization.  Reddi et all0 Guyer and
Holmquist!l and Farkas et ali2. showed that under
some processing condition the amount, of regenerated
enzyme can cause quality deterioration in the processed
products and that the degree of regeneration depends
gnt_the Inactivating process and the “condition of incu-
ation. .
A Tests were performed to detect the residual Dopase
and Rheno_lase activities of commermallg canned grawn
but no act|V|t3/ could be detected when fested accordin
to the methods of Bailey et al7. and Smith and Stoltz
resgectwelg. The fresii prawn M. affinis, P. indicus
and M, dobsoni showed relative Dopase activity in the
range 650-700, 370-430 and 70-90 respectively.
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Another batch of experiments were performed where
the residual enzyme activity was measured indirectly
through protein solubility and the results were compared
with Control where inhibitars, chelating agents (EDTA
etc were not added. PCMB was added to’the processed
can for blocking the active -SH groups of enZ}/me and
cobalt salts were added as inhibitors of cathepsin3
The addition of chemicals did not either retard mashiness

revent the relative de[%ree of leaching n filled brine

blthGB) results are comparable to control samples
able 3).

Experiment was also performed by mcreasm% the
Erocessmg temperature, in the range of 115.2° to 122°C
y keeping the rocessmﬁ time constant to Kill the resj-
dual enzyme. The resufts also do not show any indi-
cation (Table 3) of extension of storage life of Canned
prawn Qver the ‘control indicating mashiness to be non-
enzymatic in nature. _

Decies specificity:  Mashiness of prawn may be a
characteristic phenomenon to a _particular Species,
Experimental results indicate that it is common to all
species but their relative, resistance to mashiness are
ifferent and in a generalised form may be represented

as follows:
Days needed to develop

or
an
(T

Species Local name mashiness at 37°C
- (Score point <2)

M. affinis  Kazhanthan 0-30

P. stylifera  Karikadi 25-40

P. indicus ~ Naran 20-40

M. dobsoni ~ Poovalan 40-60

The characteristic behaviour of different species of
prawn to mashiness may probably be explained by the
relative percentage of CT (Table 4{presen in the muscle,
Factors governmg cohesiveness of muscle tissue are not
fully understood™but probably CT content of muscle
tisse plays prominent role “according to Hughes3

Incubation X EDTA* . PCTE* ) (ﬂﬁ%)balhﬁgl(r ) Processing temp (°Q

[y i g 'B.J%d W A DA B w2 e ne w
0 1831 1605 1667 1602 1655 1645 1602 1682 1673 105 1152 151 1’m2 2152
5 172 103 IRl 1745 1702 1699 105 125 1m4 1m8 183 102 264 L5
0 182 1/2 1805 108 145 185 1m5 1765 1746 173 1404 165 263 304
N 190 107 125 1%3 1907 1%2 1945 1%2 185 195 1495 1%3 2204 303
5 175 1%3 1%4 1982 163 193 1963 183 19%65 187 1654 152 2502 b4

“Species used M. dobsoni
“ Species used p. indicus
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I?folgxztapg . p. indicus Obtained from river SeaP.indicusfrom T
proa ey Ty Nedim ecium Lage™™ % Fiehim
Control  Std. pack  Control - Stdl pack  Control  Std. pack Control  Std. pack  Control  Std. pack

0 104 152 1B5 B2 &2 %2 435 182 M2 LS
X 162 1662 1502 1805 41 05 608 172 163 235
k) W3 1%5 W3 227 1%4 202 185 263 A6l A4S
5% 215 A6l 482 205 2418 2485 %93 265 219 279

count: TiNy  -No. 64-102/100 g
Medium - No. 23-36/100 g
Large  -No. 14-22/100 g

Analysis of canned prawn meat before and after incuba-
tion ‘Indicates 30 to 50 per cent degradation of CT as
evident from its hydroxy prolein Content during an
incubation period of 1-2months. This in turn may affect
the cohesiveness of muscle tissue leading to progressive
Increase In its solubility with storage. =

Source, Size and Maturity: Same SpeCIeS Of pI'aWH
obtained from different sources also behave differently
under identical conditions qf pracessing and storage_.
For example, ». inaicus ODtaINed from brakish water"is
more prone to mashiness than that obtained from sea
BTabIe 4) mdmatmg_ that the species differ either in
lochemical compasition or some other micro con-
stituents which control the specific character of the spe-
cies to mashiness.
Days needed to develop

mashines at 37°C

(Score point <2)

Sea Naran 30'40
RIVGF Naran 20'25

It is known that e inaicus dUring its life cycle migrates
from estuary to deep sea and Obviously the species
gene_rall obtained from sea |s more matlre than that
btained from the river. So by the relative proportion
of CT content of the tissue it ay be possible to explain
the specific phenomenon of the_ species.  However,
study 0N w. aobsoni feVeals that jts smaller size grou

Thm_ig IS comparatively more resistant than Its corres-
ondi blg%er Size_groups (poovaran) InSpite of its
ow CT content, So_it may be conluded that CT
con%e_nt of the [)ISSUG |s_noJ e only factor by which
mashiness may be explained.

Surface area: M. dobsoni (Thilli and P. indicus
(River naran) having comparatively larger surface area
Ber unit_body weight compared t0 thé correspondmg
lgger size groups of poovaran aNA SEA naran, ar
comparatively resistant and susceptible respectively to

P. indicus

mashiness under identical conditions of processing and
incubation, However, when the _b;gger size of prawn is
made smaller by cutting. the individUal prawn Into two
or three pieces {thereby mcrea,sm? surface area) the cut
pieces show é;reater susceptibility to mashiness (Table 5).
Atificial reduction in size may affect the textural inte-
8_r|ty of muscle either through_disturbance of CT or
istUrbing the arrangement “of muscle fibre pattern
thereby the physcial action of leaching becomes more
effective. Howaver, greater surface ared does not neces-
sarily increase the “susceptability of the species to
mashiness.

Processing condition and raw material quality: The
texture of canned_prawn prepared either from iced/iced
followed by freezing and thawing or from fresh prawn
itself can be made harder by overblanching (by doubling
the standard blanchmg tlme§. The initial Rarcer textures
of the former cannedl meat samples do not however,
show an agPremabIe extension of storage life over both
standard Dblanched or. overblanched Control samples.
Initial Pro_tem solubilities of these former samples after
thermal piocessing are obviously less (119.2 mg per cent
+107.2 'mg per Cent) comparéd to the overblanched
controlled Samples (143.2 | %per cent) prepared from
fresh prawn.  TCA ‘precipitable protein in filled bring

Table 5. effect of increased surface area on mashiness
AS in

Whole prawn

y sol

Cut into 3 pieces

Incubation
(days)  Control Std pack  Control St pack
0 455 405 5760 6021
I 054 6483 624.2 676.2
Y 9 TAl 1125 1243
15 6175  73%5 ™03 &1
Species: . indicus Size: - Jumbo



CHAUDHURI: FACTORS CONTRIBUTING TO MASHINESS OF CANNED PRAWNS

213

. o Noof lewh Rt in oometie Cometie fise
P+D torm . I
Spes Otz \%01% (drytl\%sltqebws) (dry \E\]E%asm)
(%0 (4
L M. dobsoni v 3-6.20 2-17-9-70 2.84-4.05
(b) Thilli 15 1525 359-10.62 2.14-385
2 M. affinis 5 68—90 208423 3.24-4.09
3. P. indicus 5 75-108 2.49-4.06 244-455
& River Naran 12 4880 2.02-2.86 1.72-2.29
4, p. carinatus (Kara) 10 15165 2. 5194 3. 0:5.02
5 P stylifera 5 40565 2.69-7.56 2.56-4.28
6. M. monoceros (Coocan) 2 5.0-7.0 201452 22535
ccr)gtennt 301(‘: Otrt;]e a|rr;‘%ubea}tedle Sssam 5I§s8 praepargrd cgr?tm Clélr?nd Acknowledgement
W | \
Bared t0 iced gnd thenysubse uently fr%z%n and thawed e a%”]%{}hgﬁ owIeN?e tmaghﬁaendrered (% S[a
prawn 2497mg per cent) while contro led cans grepar L<r|ghna IVer, an % Cinnamma Geor q uiin
ed from over blanched ‘and standard blanched fresh nvestigation’at Cochin, -Author s also arae | %
prawn show a solubility of 315 mg per cent and 29 Boge ?ormer Director, ofhecen ral Institute é’f
mél éJef cent respectively after an incubation period Of F|sher|es Technology, Cochin'for his active Interest an

ays.

L.p.}; content of c1:  LIId content of CT was found
to be mversel)i related to he mashiness 1.6. h|gher the
Percentage of lipid In CT, less suscePtlbe 15 the speues
0 mashiness. The I|p|d contents of CT of suscePu le
SPRCIES (. arfinis, p. indicus) OF prawn are relatively
léss compared to the resistant species (M. aobsoni.
Moreover, the. erratic behaviour of the smaller rini
compared to b|gigerM dobsoni (Poovalan) 10 MASNINesS
can also be explained by the relative higher |percentage
of lipid in its CT contént (Table 6). Similar is the be
haviour of ». ingicus obtamed from different sources.
However, it has been shown by Gopakumarl that the
nature of |Pld content and itS relative distribution in
the muscle tissue of commercially important species of
prawn are different which may alSo probably be respon-
sible for their specific character to mashingss,

Saltless packing medium; h gh the rate Of SO|U
bility of protein was found to be 1ss in samples which
weré blanched in water and subsequently packed in pure
water (contro]), compared to the standard . blanched
Prawn acked” in brine solution, but mashiness was
ound to be quicker i the formey samples.

Control of mashiness: VarIOUS hardenm a entS ||ke
CaCl, gCIz and alum were tried e|t er 1(aone or in
combinations upto 0.3 per cent n the filled brine.
Prior d|pp|nP in 10 er cent brine solution contammg
the chemicals for 30 min followed hy blanching an
subsequently packing without the addifion of chemicals
O vice versa, MAINtAINING their level within 0.3 per cent
%PFA Act 1954)5 weretried but none of them were
ound effective in controlling mashiness.

suggestions.
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RESEARCH NOTES

POLYPHENOLOXIDASE OF CAPSICUM FRUTE-
SCENS VAR. GROSSA SENDT

The properties of a polyphenoloxidase from green
chillies '(Capsicum frutescens) have been studied. ~ The
enzyme has a pH optimum of 7. The enzyme is compa-
ratively heat stable at 60°C. It is inhibitéd by cysteine,
sodiun digthyldithiocarbamate and Sodium  metabi-
sulphite. Pyrogallol acts as a competitive inhibitor in
the presence” of which the Km for catechol, is increased
from 3.65 {0 16,67 mM. _

Green chillies (Capsicym frutescens), like many other
fruits and vegetables, discolour when bruised “or cut
presumab% Ue 1o the action of polyphenoloxidase
gP_PO). e latter are known to act ori phenolic con-
tituents present in these tissues and convert them to
brown pigments known as ‘Melanins’L  Except for a
single report on the enz>fm|c browning In  seeds
of “Sweet pepper durlng cold storage, there are no
other reports with respect to chillieS on. this aspect2.
m_ﬁ_%gesent note deals with the PPO activity of green

llies.

The enzyme was extracted from the ulg of 100 g
reen chillies (Capsicum frutescens var. grossa Sendi—
imla varlety)h Y homogen|2|r|1\(71 In @ waring blender with
chilled phosphate bulfef (5 m ,_?HJ.O) for 3min. The
supernatant obtained after centri ugfmg at 7,500 rpm for
30 min was used as the source Of enzyme In various
ixgggments. All these operations were carried out at

En[zR/me a_ssalx was carried out at 25°C, an assay
system containing 2 ml of 182 mM catechol, 2.5 ml of
phosphate buffer 55 mM, pH 7.0) and 0.5 ml of enz¥me
solution. Exactly 2 min after mixing, the colour develop-
ed was measuredlin a Klett colorimeter with a 420 filter.,
One enzyme unit was defined as the amount of enzyme
brlnélmg about a change of ten Klett readings under the
conditions of assa% rotein content was éstimated by
the method of Lo rg?x .

The crude enzymé from green chillies showed a pH
oghmum of 7.0, temperatire 37°C and a substrate
concentration of 364 mM. A single ﬁH optimum _Is
observed with the chill enzyme as Tn tne case of PPO
from several other fruitsd. “The mushroom enzyme is
reported to exhibit two pH optimas. N

PPO from other sources have heen known to exhibit
broad substrate specificity6, In th Bvresent case also,
maximum ensze activity o 4.3 units was obtained with
D-catechin whereas with catechol, L-Dopa, pyrogallol
the activities obtained were L0, 0.8 and 0.6 respectively.
Monohydroxy and para or meta-dihydroxy aromatic
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Phenohc compounds however, did not serve as substrate
or_the enzyme. . _ _
Though dipping of fruits and. vegetables, in salt
solution” prior to “canning is practised” for minimisin
browningd, in the present Case sodium chloride at 85 m
concentration could cause .only 18 per cent inhibitjon.
With other. known inhibitors, viz. cysteine, sodium
metabisulphite and sodium diethyl dithio carbamate,
the Inhibition obtained was 65 per cent (1 mM), 36 per
cent (0.L mM) and 45 per cent (0.1 mM) respectively.
Heat inactivation of PPO in chillies was not brought
about at temperatures 40-60°C even after 45 min (F|8. 1),
Hoyever, 90 per cent inhibition was observed at %0°
and 100°C. In this regard It appears to be more heat
resistant than the PPO of strawberry, black currant,
sour cherry and 8rune which get inactivated within
2.5-3 min at 70-80oCL N
. The chilli enzyme was_found to be comparitively
inhibited by loyrogall . The Line-weaver Burk plofs
with catechol "as “substrate in presence_ of ?grf%;e#]lﬂ

(7.94 mM) indicated a change from 360 to 1¢
mdmatmq that the substrates are apparently heing acted
upon by the same enzyme and therefore competing also
for the” same active site.

100

90

~ w o < ®
o o o o o

w
o

ENZYME ACTIVITY ( % )

N

o

'3
®

100

900
\d \ _80° ® 20°
{(0,0) 5 10 15 20 25 30 35S 40 45
TIME (min)

TOR




REMOVAL OF CARBARYL RESIDUES FROM ONION

mical Technology,

Luhadiya
Kulkarni

PR

Received December
Revised 4 September

Rlefeégn.cesN Nl
. K,n Y’qg%, Biochemistry of Foods, EmIC preSS

e
Lowry, 'BSl, ?3%%@9 .Jand Randall R. J,, 5. biol.

Chem.,

Jostyn, M. A.and Ponting, J. D., adv. Fd res., 191, 3, 1
P éésgg, %gg, and elson, J M., J. Am Chem. Soc,,

. Alexan(kr, A. GGE%&dZHA %6) Iniv. P R ].%6 50, ].1.3,

(Chem. Absts. I
Methew, A. G. and Parpia H A B, aav. £ res., 1971

© 19, s,

REMOVAL OF CARBARYL RESIDUES FROM
ONION

The application of 0.1 and 0.2 per cent carbaryl suspension
at the rate of 450 1/ha on onion resulted in the deposits of
453 and 119.7 ppm which dissipated below the tolerance
limit of 10 Ppm in 2 and 3 weeks respectively. Washing
the treated leaves for 1-5 min removed the reSidues below
the tolerance limit. The amount of carbaryl residues in onion
bulbs was also below the detectable level.

The onion bulb and leaves are eaten raw as well as
cooked vegetable. It is severely attacked by thrips which
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lower the yield_ upto 50 per cent, if not controlled af
proper timeL For the control of onion thrips, carbaryl
was found as one of the most effective insecticides under
agro-cllmatlc conditions of Udaipur, which persisted for
35 (lays on onion leaves. In view of this, it as thought
desirdble to investigate the way by which the residue
can be lowered down so. thal by simple processmg
method the onion and onion leavés can be consume
without health hazards,

The treatments of 0.1 and 0.2 per cent carbaryl sus-
pension @ 450 L/ha were done on 70.days transplanted
onion crop, Each treatment was replicated thrice. The
samEIes_of onjon bulbs and leaves were collected at
weekly intervals upto one month. The samples were
also Washed under tap water for 1 3 and 5 min.

A sample. of chopped onian leaves/bulbs (100 g) was~"
extracted with 300 ml of distilled methylene chloride by
blending in g, 1 litre Bajaj senior mixer for 2 min. The
extract Was filtered under vacuum through a Whatman
filter paper no, 1 over which a thin layer of Hyflo-
supercel and anhydrous, sodium sulphase was placed. A
slight modification which involved (/) increasing the
contact time between coagulatin _io Ution and plant
extract from 10to 20 min and (/) filtering the superna-
tant coagulated extract through Whatman filter paper
no, 42 was done in the method of Benson and Finoc-
chiaro2 used for the determination of carbaryl residues
(Gangward. 1t was possible to detect as low as 0.013
ik %/g of the carbaryl with this method, _

e application of 0.1 per cent carbaryl suspension
resulted in_the deposits of 453 pzom on”onion leaves
which dissipated to0 18.7, 5.4 and 21 ppm in 12 and 3

Table L effect of Wash.ngo 1%hcaman;y|l of residucs from carraryl ozd%cama;w

\eeks after treatment %s ﬁﬂ% FgJerﬁSore ﬁ?ﬁe (p|zmr)ni riﬂ‘ter ﬁ;ﬂg Q\‘\rfas %ﬂ(sp bne]gore Alv.mr.e;ldue (sm after g/v?sﬂi:]lng
: o3 (851%) (9%%) (180[3.%) e (%%‘.6) (9%51) (981z81)
1 o (7%.5)1) (98.'8) (88?3) %3 (8%) (917'%) (10%.?6)
: . (4%.%) (9%.11) (9%.23) o (7%.%; (9%.31) (98‘.%)
b BB B b BB
4 BDL — — — 11 (180[.)05 — —

BDL: Below Detectable Level

Figures in parenthesis represent percentage reduction.
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weeks of treatment (Table 1). The. removal of deposit
b¥ simple washing for 1,3 and 5 min was to the extent
01885, 97.6and 100.0 per cent respectlveI?/. The resicles
of 187 me obtained after a week on [eaves removed
by 754, 96.6 and 98.3 per cent due to 13 and 5 min
washing. Similar trend of removal of carbaryl residues
from [eaves was also noted at other timé interval.
After a lapse of time, due to absorption, some quantity
of residues which_might have penetrated, could not be
removed even by 5 min washm? at 2 weeks interval,

In case 0f 0.2 ger cent spray, the deposits of 119.7 ppm
of carbaryl could be washed out by 89.6 to 99.4 percent.
After a week the residues to the same extent was removed

y. 15 min washing. However, after 2 weeks one
minute’s washmg collld remove the residue by 71,0 per
cent while 3 and 5 min washing gave the reduction to
more or less same extent as described above, In this
case washing under tap water also_had significant effect
on the remaoval of carbaryl deposit/residie from onion
leaves.  Similar type of observations were also recorded
by Singh et al4. “who re_Ported that carbaryl was not a
systemic insecticide as it could not rr])_ene rate beyond
the. bark of_sponge cgourd. The washing removed the
residues bg 77.7 per Cent from treated bhindi fruits5 and
66.1 to 695 per cent from vegetablest. \
treated onjon. removed the residues below the prescribed
tolerance limit of 10 ppm at each time interval. These
results are in agreement with. the fmdm%s of Dewan
et aP. who reported that washing of leaves and head of

The washing of
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cauliflower brought the residues well below the tolerance
limit, The residue detected in onion bulbs was below
the detectable level at each time interval which indicates
the non-sy(stemw activity in oniop. .

The authors are thankful to the Director (Research)
and Head Department of Entomology, University of
Udaipur, Udaipur for providing necessary facilitieS for
the Investigations.

artent of Entomology,
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BOOK REVIEWS

Textured Protein Products by Marcia H. Gutcho, Noyes
Data Corporation, Park” Ridge, New Jersey, USA,
1977, pp. 395, Price 3.

This_book_ covers the US Patents literature since
early 1960%s in the area of textured protein Products.
Theauthor has compiled from the various patents, details
of the texturizing processes and the factors, chemical
and technical, which affect the profile of the products.

The material has been divided into 6 sections (1) spun
protein fibres; (2) protein fibres without spinning; " (3)
expanded textured proteins; (4) protein texturizin
technl%ues; () Pr%)aratlon of simulated meat g,roductS'
6) Other textured Food Products; (7) Simulated

avouring agents for meat and meat based products.
The bookincludes (a) Company ingex; (b) inventor
index and (c) U.S. Patent number index.

The process of spinning i)rotems into fibres for food
purposes developed origina Ily from the technique used
In the preparation of arfificial textile fibres ang even now
resembles it in many ways. Bayer was the first to use
this approach for preEarmﬁ textured proteins. The spun
filaments are bound together with edible binders, com-
pressed Into tows and CUt into suitable lengths.. Appar-
ently this technique needs sophisticated machinery.

Protein fibres can also be obtained without spinning,
The protein slurry is heated by conducting |t_th_rou%h a
heat exchanger under pressuré. Afterwards it is either
cooled or pumped into a collecting zone when texturi-
zation occurs. The exact mechanism of texturization is
not known. Perhaps eIon%?ted multimolecular protein

%mers are formed. ~ Another simple method of
exturizing proteins is extrusion cooking under hegt and
pressure. ~ Although fibres are not “formed, fibrous
particulates with good mouth feel and chewiness are
obtained, Another simple technigue of texturlzmg g_r—
teins is the chewy gel approach, In.this method protein
slurry of optimUm concentration is heated at appro-
Pnate H and temperature when it sets into a gel. Tt is
hen dried and chopped.

[For acceptability the textured proteins are flavoured
with meat-like flavours. Patents covering the Producnon
of meat flavour, poultry flavour and smoke flavour are
described. There'is also an account of various simulated
meat products.

The book describes in direct and clear style the various
P_latents for texturization and the equipment used,
owever, the book does not contain any description of

methods for the aneparation of traditional textured
proteins such as Tempeh.

In Western countrjes where meat is consumed on a
large scale, simulated meat products based on textured
?ro eins can pe of commercial and economic interest.
t 15 estimated that in the USA b)( 1985 meat analogues
would formabout 10 per cent all the “meats” consumed
in the country. The scope for such products in develop-
Ing countries appears to be limited. In this context
deScription of methods for the preparation of Rroducts
such as Tempeh would have been useful. The, book
should be of interest to technologists engaged in the
area of vegetable proteins and foods based on'them.

G. Ramanatham
M. S. Narasinga Rao
CFTRI, Mysore

Journal of Environmental Science & Health, Part C
Environmental Health Sciences, Vol. C 13, No.

. _Edited by Robert J. Rubin, Marcel Dekker,

Inc.. P.O. Box 11305, Chur_ch_Str%et Station, New

York 10249, Annual subscription $ 49.40 per year.

This journal publishes papers on  biological effects
of both' natural and synthetic chemicals (xenobiotics)
consumed from the environment. Emphasis is laid on
toxmolo%y, carcinogenesis, mutagenesis, and terato-
genesis and the scoge of publications will range from
whole animals to microorganisms at cellular and sub-
cellular levels.

The first issue has detailed papers on hexachlorophene,
sulphuric acid, endosulfan, ‘methyl mercury poisoning
and haemolytic actth of peroxidiised microsomes from
different corners of the globe.

The_editor, Dr. R. J. Rubin is assisted by a strong
editorial board and promises a ten week period for
%)?earanc?_ ofa é)ubl_lcatmn b%// 1he 8hoto_ offset method
following final editorial approval. Contributions to this
journal are published free of charge.

| recommend this quarterI% journal for institutions
and laboratories wherein physiological, hiochemical
and patholo?m_al studies are Cndertaken with various
types of pesticides and other xenobiotics.

R. Radhakrishnamurty
CFTRI, Mysore
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Rice Processing: a Check List of Commercially Available
Machinery, edited by Mr. P. A Clarke; Tropical
Products ‘Instrtute 56/62 Gray's Inn Road, London,
Ministry of Overseas Development, January 1978, pp.
21 Price § 0.60.

The report qives the list of manufacturers and their
addresses in UK, and other overseas countries inclydin
USA. India, Japan, Philippines, Italy, Switzerlan
Federal Republic of Germany and Spain dealing in all
aspects of lice processing viz. Threshing and wmnowmg,
Drying,. Cleaning, Parboiling, Hulling, |ten|nq, Grad-
ing, Finishing and Integratedmills. However, thelist does
nat include names of Some of the leading manufacturers
i Japan specialised in rice milling, for &xample, Yama-
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mato_Manufacturing company Ltd., Tendo-ko, Tendo-
Shi, Yamagate-Ken™ 994, Japan is the most reputed
manufacturr of paday _stora%e cumdriers. Likewise Fuji
Noki K. K. Kawasakicity 210 and Sanriku Koeki K. K.,
Bunkyo-ku, Tokyo-113, Japan are famous for be|n(11 the
pionegrs in manufacturing centrifugal paddy shelters.
MIs Binny Ltd. India is Tecently manufacturing inte-
grated mifls of 500 Kg. Rgr hour capacity besides other

products mentioned in the list.

The information &iven inthe report is fairly exhaustive
and useful for the R & D and industry personnel. The
report may be a worthwhile addition to Tibraries.

Prabir Kumar Chandra
CFTRI, Mysore



ASSOCIATION NEWS

Proceedings of the Annual General Body Megting held
on June 25, 1978 at CF.T.R.I., Mysore.

The Annual General Body Meetin ESAGBM) of the
Association was held on June 25, 1978 at the Central
Food Technological Research Institute, Mysore. Shri
C P Nataraga_n, President of the Association presiced
over the megting. Welcoming the members to the
AGBM the Presitent said that the Association has got
now 1600 active members in the list. The office bearers
during the course of the year have striven hard to
achigve Its objectives by arranging group discussions,
workshops, seminars arid symposia and by publishing
the scientrfic Journal,

The minutes of the last AGBM was presented by
Shri A. M. Nanjundaswamy, Honorary Executive
Secretary, and was unanimously adopted. Then the
Secretary presented the report Tor the year 197/-78,
which was also unanimously adopted. THis was follow-
ed by the presentation of reports by the Secretaries of
various zones and chapters of the Association.

The Treasurer Dr. Richard Joseph presented the
audited statement of accounts for the year 1977 and the
budget . proposal for 1978 During the discussion,
sug estions were made to put the surplus funds as
engowment fund and to_earmark seme amount for the
building fund, The variqus zones and chapters, it was
pointed out, should henceforth get their accounts audited
and present the same in AGBM. The audited report was
ado&ted and the budget proposal was approved. Shri
A, b IKnshnamurthy was approved as the auditor for

also.

Prof. V. Subrahmanyan Industrial Achievement Award
for the year 1977 was presented to Dr. G, S Siddappa,
Food Technologist and Chief production Manager,
Coorg Fruit Products Ltd, Gonikoppal, S. Kodagu.
Ehe lv(\)%(r)? consists of a Plague and a cash amount™of
s, 1,000/-,

The Gardners Award, for the best Research Paper
published_in Journal of Food Science and Technology
during 1976, went to G. P. Kalle, S. Y. Deshpande, and
B. Z"Lashkarj, for their paper entitled “Fermentative
Production of Cheese-like 'Flavour Concentrate by
Candida Lipolytica”.

The Suman Food Consultants Travel Award, for_ the
K(/alar 1977 was presented to Shri Ashok Kumar Jain

Sc. Student, G. B. Pant University of Agriculture and
Technology, Pantnagar.

Following 1s the list of Office-bearers of the Asso-
ciation for the year 1978, as per the results of the election
conducted. The President of the Association announced
the names of these office-bearers:

President _
Dr. B. P. Baliga

President-Elect
Mr. Daya Nand

Vice-Presidents

Dr. P. B, Rama Rao_(Headquarters)
Dr. A. G._Mathew (Southern Zong)
Dr. J. S, Pruthi (Northern Zone)
Mr. B. N. Srimani (Eastern Zorie)
Dr. G. B. Nadkarni” (Western Zone)

Hon. Exec. Secretary
Dr. J. V. Prabhakar (Headquarters)

Hon. Joint Secretary
Mr. J. D. Patel (Headquarters)

Hon. Treasurer
Mr. A. Ramesh (Headquarters)

Councillors

Nominations from all. zones/chapters were not
received and_ hence it was agreed to circulate
after the receipt of all nominations,

These were approved by the General Body.

The President in his concluding remarks said that
there was no opportunity till now to for a get together of
all scientists and techng ogllsts from different disciplines
of food science and technology, and it was therefore felt
that the time has come to. growde such an opportuni
by arranging a_Convention of Food Scientists an

echn_ologmts. S0 as a new approach, this year, the
Association was able to, organise the First. Indian Con-
vention of Food Scientists and Technologists in a suc-
cessful way. He hoped the Association would be able to
organise such conventions once In two or three years
in~ future. ~ While thanklng the members of the
Association for their helg and cooperation auring the
previous year, he requested them to extend similarhelp
and cooperation to the new committeg and also wished
all success to the mcommg Executive Committee,

Some other suggesnon_ made during the course_of
AGBM included,”arran ng of special “lectures during
AGBM, providing funds for the Silver Jubilee Year;
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circulation. of hio-data of candidates contesting for Programme for 1978 and requested utmost cooperation
various offices of the Association. rom all members.
Dr. B, P. Bahga Pre3|dent elect for 1977, was inducted  The meeting ended with a Vote of Thanks by the Hon,
& Pre5|dent or 1978 by the outg omg President Shri  Joint. Secretar%/ Dr. J. V. Prabhakar, to all members
ataragan The President thanked the members for and specially the E. C. members and the Secretariat
eIectmg him {0 that August Post. He also spelt out the  Staff for the” help and cooperation.
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PUBLISHED IN 1978

 Proceedings of the Symposium on _
Fats and Qils in relation to Food Products and their preparations

held at CFTRJ, Mysore-13, 3-4 June 1976
(Demy quarto, Paper, back)

Price : India Rs. 25/-; Abroad: Seamail $ 8/— Surfacemail $ 10—

This two-day $ mﬂosmm_ on the uses of fats and oils in foods was organised Ijomtl by the Association of
Food Scientists ard Tec nolo%nsts_ (Ind’@, the Ol Technologists’ Association of India (SRB), and_the Central
Food Technological Research Institute, Mysore. 1t belongs among the series of quasi-annual symposia organised
on an all-India basis at the C.F.T.R.I., since the last ten years or $0. Most of the leading resedrch workerS in the
field of oils and fats have participated in it.  They conie from leading National Labaratories, as well as from
University Departments and Industries.

The Proceedings consist mainly of 42 papers presented in Six sessions; viz.,

Session  |—Raw Material Survey of Resources and Newer Sources of Fats &Qils ... (6 papers)
Session |1—Processing, H drogenatlon, Emulsification, Inter-esterification, Refining and

Modification of Fats and Oils _ T (7 papers)
Session |11—Fat-hased Food Products-Indian Confectloner%/, Deep-fat fried products,

Margarine, Pickles, Salad cream, Mayonnaise, Butter, Cheese and Ghee ... 8 papers
Session [V—Nutrition and Toxicity N I papers
Session  Z—Autoxidation, Antioxidants and Storage characteristics of fats and oils ~—........... 8 papers
Session V/I—Chemistry, Analytical Techniques, Adulteration and Quality control ~—........... 6 papers

The topics covered in the special lectures are: “Mechanism of Blood-Cholesterol lowering effects of
unsaturated fatty acids™ and “Producing and Marketing a low-cost, volume food”.

Thus a very wide range of subgects have been covered. Though comprehensiveness cannot be expected
from a Demy-quarto Volume™o: 155 pages, the reager will find a lot of information that would help to modernize
the fats and oils processing Industry in India, Considered as a compact report on the state of oils and fats
technologg In Indja at the commencément of the last quarter of the twentieth century, this publication must e
consicleréd as indispensable for all scientists and technologists, as well as institutions that work in the field of

edible fats and olls.

Other publications of AF.S.T. (I)

1 Utilisation of Groundnut and other Oilseeds for Edible Purposes (Out of print).
Alcoholic Beverage Industry in India (Out of print) _ _
Development an Progpecs of Spice’ Industry in" India:  (Price: India Rs. 10/-, Abroad: 5 $ by
Surfacemail and 8 § by Airmail). _ ,
Klisrtl]n%cessmg Industry in Incia: (Price: India Rs. 10/-, Abroad: 5$ by Surfacemail and 8 $ by
Souvenir of Indian Convention of Food Scientjsts and Technologists: (Price: Incia Rs. 10/-
Abroad: 5 $ by Surfacemail and 8£ 0by Aslrmailp]. gt | _
. Reviews in Food Technology—Vol. 1to 4—published (Between 1958-62): Price—On request.
of pubfi?attjigrll\lAL OF FOOD SCIENCE AND TECHNOLOGY (Bi-monthly), now running in the 15th year

Subscription (for Calender Year): India: Rs. 80/-, Abroad: 20$ by Surfacemail and 28% by Airmail.
(a few back volumes are available).

. Mail enquiriesiorders to The Honorary Secretary, Association of Food Scientists and Technologists
(India), (?.F.T. 1. Campus, Mysore-575 (13 r(¥n§|aS. b :

oD



INSTRUCTIONS TO CONTRIBUTORS

Manuscripts of papers should be t;fpewntten in double sloace on one side of the paper only, They
should, be submitted in triplicate. The manuscripts should be complete and in final form, Since nd
alteraﬂons or additions are (?Ilowe at the proof stage. The papei Submitted should not have been
published or communicated anywnere.

. 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 text. Superscript and
subscripts should be legibly and carefully placed. Foot notes should be avoided as far as possible.

. Abstract:  The abstract should indicate the scoge of the work and the principal findings of the
paper, . It should ngt normally exceed 200 words. 1t should be in sucha form that abstracting
periodicals can readily use it.

. Tables: Graphs as well as tables, both representing the same set of data, should be avoided.
Tables and figures should be numbered consecutively in Arabic numerals and should have brief
titles. Nil results should be indicated and distinguisiied clearly from absence of data.

. Illustrations:  Line drawings should be made with Indian ink on white drawing paper Preferably

art paper. The IetterlnRNshouId be.in pencil. For satisfactory reproduction, graphs and line draw-

ings should be at least twice the printed size. Photographs must be on glossy paper and contrasty;

two copies should be sent.

. Abbreviations of the titles of all scientific periodicals should strictly conform to those cited in the
World List of Scientrfic Periodlicals, Butterworths Scientific Publication, London, 1962.

. References: Names ofall the authors should be cited completely in each reference. Abbreviations
such as et ai, should be avoided.

In the text, the references should be included at the end of the article in serial order.
Citation of references in the list should be in the following manner :
(a) Research Paper:  Menon, G. and Das, R. P., J. ci. industr. Res., 1958, 18, 561,

(b) Book: Venkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New
York, 1952, Vol. 11, 966.

(c) References to article in a book; Joshi, S. V., inthe Chemistrg of Synthetic Dyes, by Venkata-
raman, K., Academic Press, inc., New York, 1952, Val. 11, 966,

(d) Proceedings, Conferences and Symposia:  As in (c).

(6) Thesis: Sath%anaragan Y., Phytosqciological Studies on the Calcicolous Plants of Bombay,
1953, Ph.D. thesis, Bombay University.

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



REG. No. 24918/64

JARWL (- KIID STENE AND THRNDQY

Vol. 15 No. 6 Contents of forthcoming issue Nov.-Deg. 1978

Research Papers

STUDIES ON TRANSPORATION OF WET FISH 1. IMPACT OF PACKAGING ON COST
P. Chattopachyay and A. N. Bose

STUDIES ON TRANSPORTATION OF WET FISH I|. EFFECT OF TRANSPORT ENVIRONMENT
ON THE BACTERIOLOGICAL QUALITY OF FISH

P. Chattopadhyay and A. N. Bose
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TO QUALITY OF FISH TRANSPORTED IN FIBRE-BOARD CONTAINER

P. Chattopadhyay and A. N. Bose

RA/IIC\EQ%BIOLOlGICAL QUALITY OF FROZEN FOODS SOLD IN A NIGERIAN CITY

ajgopa

GROWTH AND_TOXICOGENESIS OF CLOSTRIDIUM BOTULINUM TYPE E ON MARINE
MOLLUSCS AT LOW TEMPERATURES

H. R. Patel, P. C. Patel, and G. K. York

MICROBIAL FLORA OF DEHYDRO-IRRADIATED SHRIMPS

V. Venugopal and N. F. Lewis

STUDIES ON BIOCHEMISTRY OF HIGHER FUNGI II SUBMERGED GROWTH OF A FEW
MUSHROOMS IN SYNTHETIC MEDIA

A. K. Ghosh and S. Sengupta
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Vijaya Harish and Richard Joseph

STIMULATION _OF GLUCOSE-ISOMERASE PRODUCTION IN STREPTOMYCES FRADIAE
SCF-5 BY ENZYME HYDROLYZED WHEAT BRAN

II. K. Sreenath and Richard Joseph

SINGLE CELL PROTEIN PRODUCTION FROM CORN COBS
Ajit Singh and M. S. Kalra

ON WET MILLING SUITABILITY OF FOUR MAIZE CULTIVARS
B. Manoharkumar and W. Kempf

A STUDY OF INTERACTION OF BREAD IMPROVERS ON RHEOLOGICAL AND BAKING
PROPERTIES OF PUNJAB WHEATS

G. P. Singh, R. P. Singh and G. S. Bains

BAKING RESPONSE OF PUNJAB WHEATS TO PROTEOLYTIC SUPPLEMENTATION
R. P. Singh, G. P. Singh and G. S. Bains

STUDIES ON THE USE OF FERRIPOLYPHOSPHATE FOR ISOLATION OF PROTEINS FROM
IFFERENT WHEY S YgTEMS

B. N. Mathur and M. R. Srinivasan
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