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RESEARCH PAPERS

Milling, Baking and Chapati

Making Qualities of Triticalel

J. B. Singh2, Nirankar Nath and Surjan Singh3

Department of Food Science and_ Technolo
Pantnagar,

s

G.B. Pant University of Agriculture and Technology,
inital-263 145.  India

Manuscript received 12 October 1981; revised 20 December 1982

Yield of flour from triticale (UPT-7440) improved from 57.5 to 60.66 and 62.14% by cold and hot tempering res-
pectively.  Tempering, besides improving baking quality, also improved the colour grade from 9.73 to 7.3 and 7.2 K.J.

Units.
was followed.  Blending 30% cold tempered triticale flou
to that of bread prepared from wheat (RR-21) alone.
40% wheat flour was found to be most suitable.

Efforts to improve quality and quantity of proteins in
cereals have I_e?_ to breeding of triticaléL2. -~ However,
It has poor mglmgjl_bakm and chapati makmg uall-
ties3._ Tempering riticale t0 145 per centd, 13 per centd
or 12 per cent36 gave milling yields ranging. between
4.2 antd f?6.4 percent, while”viheat gave'a yield of 70

er cent flour,

d Bread and chapaties3 prepared from triticale flour
are of poor quality. Blending with wheat flour improved
their acceptance dnd nutritive value, A7 9 Studies carried
out to improve the milling, bread baking and. chapatl
making qualities of triticale are reported n this paper.

Materials and Methods _

Triticale variety ‘UPT-7440" and wheat variety ‘RR-2I’
grown at the. Crop Research Centre of G.B. Panit Univer-
Sity of A?rlculture and Technology, Pantnagar were
used in this stuay. » _

Pre-treatments:” Before milling, grains were tempered
to 145 per cent with cold waterof with hot water, In
the latter case, grains were dlpged in boiling water for 5
min. (grain to Water ratio 1:3) rubbed ona wire mes
with wooden paddle to remove a part of the bran, dried
at 60°C for 25 hr in a tray. drier, and stored af room
temperature in air t|Pht containers for 72hr to equilibrate
to 4 moisture level of 145 per cent, o

Milling; Triticale and wheat samples were milled in
Buhler mil] (model MLU 202) according to the AACC
procedyrel0, _

Protein, fat, crude fibre, ash and gluten content,

1 Part of the MSc. (Food Tech) thesis submitted

2 Present address:

3 present address:  FAQ. consulfant, Kandy, Sri Lanka

In view of the higher cost of hot tempering, cold tempering of grains to 14.5% moisture, prior to milling

r with 70% wheat flour gave bread comparable in quality
For chapatis, a blend of 60% untreated triticale flour and

sedimentation value and flour Yleld were determined by
the AACC proceduresI0and maltose value by the method
of Ramsay1L Colour was measured using Kent Jones
and_ Martin colour %rader and particle size by using sieves
of 50, 100 and 200 meshiL

Mixographs were obtained by AACC Procedure]O
with Swanson mixogram using a spring setting of 11 as
suggested bY LorenzL Chopin alveogram wds used to
study the alveographsl _

Baking test:  Baking formula consisted of 100 g flour,
30 yeast, Lgsalt, SQSu?ar, 4gsk1m_mllk owder SMPJ
arid'water {0 the desired Tevel, Preliminary trials indicate
that 5 of sh_o_rtenmﬁ %ave the best bread from sam?_les
containing triticale flour. It was also found that Tirst
punch after 40min, and second after 60min. duringfer-
%ﬁng%u%ri]nof 60 min4, gave good bread. It was proofed

Wheat dough was fermented for 150 min.  First
Punch was given after 100min. and sec?nd at the end of
ermentation time, Proofing was done for 40 min, Sam-
ples were baked for 20 min. at 230°C, cooled and loaf

h volume measured by seed displacement method,

Preparation of chapati: Dough was prepared from ata
samples, balls of 25 % made, each ball rolled into (milled
In conventjonal stong milk) chapati of about 15 ¢ dia-
meter, and cooked and puffed on a hot ?nddle (tava).
Time needed and uniformity of puffing of chapati were

Sensory evaluation: - Acceptance of bread and  cha-

noted.
paties were determined by sensory evaluations consisting

| \ the first author.
. Director, Directorate of Industries, Kanpur.

Research Paper No. 2282 through the Fxperient Station, G.B. Pant University of Agricultureand Technology, Pantriagar, Nainital, UP.
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of panels of 5to 8 untrained persons. Rating was done
on" Hedonic scale.2

Results and discussion

Triticale (‘UPT-7440') grains had protein, 14.15, crude

fibre 2.26 and ash 2.28 pér cent compared to 10.48, 2,16
arhd 2.14 per cent_of protein, cru? fibre and ash for
wheat. 12 Protein in this variety of triticale was higher
than that reported hy Sehtgal ét atM.

The protein, fat, crude fibre and ash contents were
maximum in untreated triticale flour, followed by cold
and hot tempered flours (Table 1) However, this_is
compensated b)( an increase In flour yield from 57.3
per cent in conitrol to 60.66 and 62,14 per cent In cold
and hot tempered tricicales, respectively. Thouf%h the
protein_content of triticale flour is higtier than that of
Wwheat flour, their wet qluten content Was lower and of
inferior quality (Table 1)._ Sedimentation value for con-
trol triticale sample was 17.25and there was reduction b
0.4 on cold te Perm? and 182 on hot  tempering.
Sedimentation value of wheat flour was higher. The
maltose valyes for triticale flour was higher than that
for wheat (Table 1), indicating higher reducing sugar
content in the former, »

Colour grade: Flours obtained from treated triticale
samples were of Ilqhter colour than the control samPIe,
but there was not much difference between the two
treatments. ~ Colour grades obtained are in agreement
with the results obtained by Kumar et al5. The difference
in the colour grade values of the flours obtained under
three conditions is due to incorporation of lesser amount

Table 1. physico-chemical properties of

WHEAT FLOURS

Triticale flour + for
Untreated ~ Tempered (éléﬂé e etcd)
Cold Hot
Protein O0* 16/ 1U4H 1R 957
Fats (%0 13 129 127 13
Cruce Fibre (%9* 046 046 045 045
Ash (09 062 058 057 051
\S/\e/eat gIHtteart]' 9 B8 B0 2% 295
A 7 ST S S
ggaltose \gd%e 245 244 242 18
WS w o
Particle size 00 BB BB B3
*0n dry weight besis

Wes re/?g?]”ea e gﬁmaﬁ{g}e 3@3&0 mesh. No flour particle
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of outer portion of the kernel which is evident from the
higher ash content in the control sample. Wheat flour
was of lighter colour. _ _

Particlé’size: In the sieve analysis, all the flour parti-
cles passed through the sieves of 50 and 100 mesh.
Hence, only the percentages of triticale flour gassm
through a steve of 200 mesh has been reported (Table 13
The percentage of flour Rassm? throuqh_ 200 mesh (I4
Per cent) was lower in the untreated Triticale, samples
han In the tempered grain or in the wheat grain.  The
particle size of flours. from the treated tritiCale as well
as In the wheat remained same. These results indicate
the usefulness of treatment, However, the quality and
yield of the flour improved, by hot tempering and the
cost of milling also would Increase. :

Bakmg tests showed that the loaf volume increased
from 300 ml for control to 320 ml for cold and 380 m
for hot tempered triticale bread (Table 2). Sensory
evaluation showed that grain structure, texture, crust
colour, aroma and taste, and general aP_pearance of
samples_from cold tempered grains was 5|?htly better,
Hence, in subsequent studies, flour from cold tempered
%ram only was Used, But, triticale alone did not give
read of"good quality. _
_ Rheolo%mal_pro erties:  Mixograms showed that tri-
ticale %Iu en is.0f poor quality and the flour has poor
strengt and mixing tolerance (Tahle_3). Blendln_? with
wheal flour showed that strength inCreased with in-

TABLE 2. BAKING CHARACTERISTICS OF FLOUR AND ELENDS

Soore*

FlourBlend Loaf Cnuft  Gran T Ar

T e O

0 0

Triticale floyr (%8}8 @Eg/%)
Ogltée&.edJ W 687 BT BN BT B
Breed 20 6% BEL B BR 1T78
eed % 60 BS  BE KU UE
W?%ﬂour

Breed 20 81 LA KR N0 AN
Blegds™

T o 1% ux up 70 19
0 40 66 BY BW 6D B
5 B 660 BN BR 15 170
B W 8M UA BY B BY

', e given | .
i ce?%sfr? t?] Parew mni?ers out of max. soore
**Figures indicate the Ytiriticale flour inatriticale-wheat blend




SINGH eia/.; MILLING, BAKING AND CHAPATI MAKING QUALITIES OF TRITICALE

Table 3. rheological properties of triticale and wheat
FLOURS, AND BLENDS

% Cold termpered triticale flour in blend
Y X

Parameter 0 00 10
Mixogram data

. Cune ht
e 4048 500 50 450 440
TEOEE) 10 15 16 15 0% 0%
Ar uPder cune

or n

qom BH 2D U0 BO 20 30
Mxing
vngrég “ um W e 105 00 5
AW 19 10 10 10 10 12
Alveogram cata
L (m) BO BO BO N0 L0 10
e 510 490 51 506 537 510
Bang strength 560 049 9B DU 415 403
Stbily 0 668 6500 6072 LA BB

%ease in p%rcentage of triticale flour in the blend upto
er cent.

xtensibility, baking strengrth and stability of triticale
, & 3). These characteristics were
improved after Dlending with wheat flour, Alveograms
showed that blending triticale and wheat flours in‘equal
proportion was optimun.

Baking tests of blends: Loaf volume of breads (Table
2? obtained from blends c_ontamlnrq 40 per cent triticale
flour was maximum and it was close fo that of wheat
bread. ~ Blending also improved the Quallty of bread
particularly the 8ra|n structure and texture. But crust
colour, arid aroma and taste was adversely affected,
Statistical analysis of the sensory evaluation data showed
that the breads from blend conitaining 30 per cent triti-
cale flour was significantly superior To those prepared
from other blends (Tahle 2),

Chapati making qualltles Ofatta: The percentage of
Prot_el , maltose Value and colour [grade increased” with
he increase In triticale content in flour blend, but qluten
content. and sedimentation values decreased ‘Tabe 4),
Chapatis prepared from triticale and wheat atta puffed
well, had creamy white colour on uPper surface, while the
colour of internal layer of triticale chapatis was dark.
Triticale chapatis were also judged as leathery and in-
ferior to wheat chapatis. In order to determing the opti-
mum blend of triticale and wheat atta, blends havin
0, 50, 60, 75-and 100 per cent triticale atta were used.

flour was low (Tablg

143

of triticale-wheat
FLOUR BLENDS AND SENSORY QUALITIES OF THEIR CHAPATIES

Table 4. physico-chemical properties

Ytriticale flour inlglends

i T | 1
Patyw) 00 1D 14 UD 1D L6
Wetguen 09 200 280 ZI6) 20 70 500
SN 0 A0 26 290 A0 23
Veltoe vale 200 22 231 2B 24) 28
Water absorption 6200 6050 6000 5930 5930 .59.00
WYRE 1o 70 70 17805 180080
Crewinest 85 BH BL B8 RF —
Coor* 000 0R 00 68 08

+ Sore for chapathis out of 100,

Sensory evaluation indicated that there was no difference
In aroma, taste, external colour and chewiness of differ-
ent samples having upto 75 i)er cent triticale atta,
(Table 4). However, thelr internal colour was found to be
significantly difterent. There was no significant difference
in"the overall acceptab|l|t_}/_ of pure wheat chapatis and
chapatis of 60 per cent triticale atta blend. ~ Both were
rated superior to those from 70and 75 per cent triticale
blends, colours playing a dominant role in acceptability.
However, chapatis prepared from blends containing
triticale atta dried upon storage and_ became shghtly
stiff. The drying rate and degreg of stn‘femn? Was found
tg increase Witf increase in the level of trificale in the
blend. Chapatis prepared from 50to 60 per cent blends
kept well upto an hour at_ room temperature. This
ghgnomena 1S Qorrelat?d Wl%h lower water a s%rptlon
nd sedimentation value of triticale atta (Table 4)
Austin and Rambalso have shown a similar correlatjon
for wheat. Sinha et al.1o have found a sedimentation
value of 20to 250 be ideal for wheat chapati. Sedimen-
tation value of different blends varied between 20.3 and
25.0, but still chapatis from ablend containing, 70to 100
Ber cent triticale tlour whose sedlmentagllon values were
etween 20.3 and 22.2 were not acceptanle. This.shows
that the optimum sedimentation value for triticale-
wheat blend may l%e 226 o hlgher T_able /) .
In _conclusmn,cagau of good quality and a higher
rotein content could be ?regared from a blend ot 60
Ber cent triticale (‘UPT-7440) atta and 40 per cent
wheat (‘RR-21) atta.  Compasition of blends for bread
and chapati found most suitable in this stuay was
different. For bread, a blend of 30:70 of triticale and
wheat flours was found to be most suitable.
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Rapid Determination of Pesticides in Fatty Foods

T. S. Bandyopadnyay, J. Chakrabarti and B. R. Roy
Central Food Laboratory, Calcutta, India

Manuscript received 10Ju|y 1982; revised 24January, 198

The method described helps in the rapid detection and analysis of chlorinated and - organophosphorus pesticides in
fatty foods. It consists of extractm? pesticides from oil or fatty foods with acetone and acetonitrile, passing the
extract through column containing silanized glass wool topped with activated charcoal and concentratmg the eluate.
The concentrate is analysed by GLC and/or TLC, which can be completed within 45 min.  Recovery is 99+1%.

Estimation of pesticide residues in foods involves by AOAC methods Asapé) reciable quantity of pesti-
three steps, namely, extraction, clean up and anal¥3|s cides are soluble In Tats, It iSdifficult to separate them for
During extraction, large amount of artifacts Iike Tats, ~analysis. A5|m?le mefhod developed in this laboratory
waxes and pigments, always appear which may interfere is Presented In the communication. Carbamates werg
with the anaIYms Cleamnqoperatlon s time consumlng not included in this study as their occurence in fats are
as the sample nas to_be Treated with adsorbents lik& rare and even if they occur, this method can be used for
florisil, alumina etc.z? Finally, the sample is analysed carbamates also.

Paper presented at the First AFST(1) International Food Conference, Bangalore, India, May 23-26, 1982



BANDYOPADHYAY etal.. RAPID DETERMINATION OF PESTICIDES IN FATTY FOODS

Materials and Methods

Preparation of clean-up column; Glass column (0.75
om i.d) was filled with 14 q of silanized glass woo
(Supleco Company, USA) and ‘topped with oné cm depth
of activated charcoal. - _

Preparation ot TLC plates9: Silica gel G (25 8slurr|ed
with 50 ml water was Spread on %Iass lates (20 cm X10
cm), allowed to set, and dried at 100-105aC for one hour,
cooled, stored in a desiccator before Use.

_Developing . solvent10: . Petroleum ether (60-66°C):

dioxane; liquid paraffin in the proportion of 75:5:5,
_ Sé)raylng reagent; (!LAO.S Per,cent_sol_utmn of PhCl2
in 8 per cént HCL was Used for visualisation of organo-
phosphorus pesticides and ~ (//). Organochlorinated
?estlmdes one per cent diphenylamine inf rectified spirit,
ollowed by exposure to V|I%ht for Pmin. .

GLC was carried out under the followmg conditions:

Column 15 mx4 mm (i.d.) glass Eac ed with 15
ner cent SP-2250+ 1.9 per cent SP-2401 on supelcoport
100-120 mesh: carrier gas _n|trog|_en at 60 ml/min.; detec-
tor temp. :210°C; attenuation: 16X102; mAectlon temp..
210°C; "column femB. 200°C; chart speed-1 cm/min.,;

Chromatograph Pye Unican GCV; and detector:
ECD for organochlorme and FID for organo-phospho-
[us pesticices, _

Analryllcal procedure: - The columns were wetted with
?n rerHto acetonitrile (E. Mark) before starting the experi-

Extraction from mustard oil: _One fifth of an ml (or
0.2 gm) of oil was taken ina_50 ml iodine flask, 1ml
of aCetone and 3 ml of acetonitrile were added and the
flask was shaken wqoursly on @ mechanical shaker for
5 min, and allowed to stand. _ The contents of the flask
were then passed through the silanized qlass wool column
care being taken not to disturb the oil Tayer in the flask,
The eluant was collected and _ extraction was repeated
twice. Finally 1mlof acetonitrile was passed through
the column for complete elution. All the eluants were

1. residues recovered from the samples spiked with
PESTICIDES

9 : .
Pes(tgl)CIdeS otk eﬁﬁ%cc(t)%er{yar%egﬂn?ﬂp

M(E.t?r& oil

Groungnut
by
Milk.
LY
* Average of the three trials in each case is taken

200 100
200 %

200 100

14

collected. and. volume .made upto 10 ml either by
the addition of acetonitrile or by evaporation as the case

| may e, Pesticices were identified by TLC and analysed

by "GLC for confirmation. _ _

Extraction from groundnut and milk: To finel
powgdered groundnut™ (5 g) o milk ((15 ) taken In
ml jodine “flask, 1 ml of "acetone and 3 ml of acefo-
nitrile were aaded and elution and analysis were carried
out as described.

Results and Discussion

The GLC profile of the Eesticides I(Li,ndane and Mala-
thion) are shown in FI%. It clearly indicates that the
fats and oils and other impurities were. completely

eliminated by adopting the des-
cribed procedure.  Similar obser-
L vation was made in TLC. ~The

6 detection can be of the order of
nanogram n the case of GLC
and microgram in TLC methods.

5 The recovery is 99”1 per cent

LINDAE FTabIe 1) and takes_only' 45 min,
or_complete analysis by GLC.

1 For getting réproducible re-
sults, the column must not be too
tight or too loose; 14 g| of wool
Packed to_ahout 10 cm en(ith in
the specified column would he

ideal. The length of charcoal in

WA 2 the column should not be more
than one cm as the slow flow rate
would adveisely affect the re-

. covery.d o
2 20 s The method being simple, accu-
mme o rate and precise, can be of much

lcices fromspiked use . . routine analysis for the
peﬁsanpes?mlg PGS'[ICI e reslgues my?att ?oods
t1s also_time saving compared

to the method adopted so far with fatty food materials*.
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Influence of Water on the Changes During Heating of Oils

B. R._Ramanna and D P. Sen _
Central Food Technological Research Institute, Mysore-570 103, India

Manuscript received 10 May 1982; revised 10 February 1983

Coconut oil (LV 8.5) and niger seed oil (1.V 126) were heated in an iron pan with and without the addition of water.
Water was added to simulate the frying conditions in the model system. It was observed that water had little effect
in some of the parameters determined. Epoxy acid, hydroxyl value, oxidised fatty acids, refractive index, free fatty
acid, iodine value, peroxide value, smoke point and foaming height of the oils were determined.  The extent of un-
saturation of an oil has no effect on the degree of deterioration on heating to frying temperature (180°C).

Deep fat frying is one of the common modes of pre- - Thompson et al.22in a brief commercial survey of oils
Barrn g food i the Indian culinary sYstem Oils and fats andfts used In restaurants and other places observed
ndergo many physical and chemical changes during wide variation in degree of fat deterioration which was

at frying and the deteriorative changes have more related to method of use than to degree of unsatu-
recerved much attentron There are_various réports on  ration.
the nutritional quality of heated oils1'4. The hydroxyl number of a fat | rncrea?]es dunngthermfrl

Micha Pelcd5 observed that presence of water in the oxrdatron art of the mcrease mi tbe attrrbutab
system influences, toalargeextent the degree of deterio- tote liberation of partial glycerid es (Y hydrolysis, but

ration of the oil during h&ating. There are some, reprts Deat erage and MatrlltSrsoIated dihydroxy steancacrd
on the wyater afcele]ra &d th?rmal oxidative deterioration rom Aher ally oxr dised olea%e after sa or]1 |cat|on
ofthe oil and also the nydrolytic cleavage ofglyceridess &  Epoxiaes also can be found In fats treated t arra a
However, a few workers “claim, that wafer (Steam hrgh temperature. It has been rogosedt at the epoxiaes
delayed the deterioration of ails durrng fryingd. In arg formed by oxidation of double. bonds Wrth PEroxy
order to simylate the effect of fryrn% erkins”et al.6 acids which fesults from autoxidation of aldehydes.
ad ed water into the heated oil. in the form of small  Arya etal.u observed formation of peroxides, decom-
rdp lets.  Decrease In unsaturation and an Increase in ?osrtron of peroxides to carbonyls, epoxy.and hydroxy

rox value indicates that the presence of water Tatty acids and rEOl mensatron ofthe partially oxidised
sron?y accelerates the deterioration of frying Taf fatty acids during fyrngo oils. Physical and chemical
Firestone et al 10 observed that when cottoriseed ail - changes at noymal yrn% temperatures (180- 220(5? are
was heated to 225°C, there was a gradual Increase In Eractrcallyofthesame or errnrefrned groundnut ol and

Boxrde oxy?en and hydroxyl oxygen content. Yukill anasp

served thial when soya bedn oil'Was heated to 180°C  Sulthana and Sen® reported that groundnut ol
along with water spraying, there was Increase in acrd vanasgatr and safflower oil when heated to 180°C
valug monogl¥cerr es conitent and”hydroxyl value. results 1n a decrease In smoke point, ioding value
the absence of water, these changes Were msrgnrfrcant and increase in Lovibond cololr units, viscostty,
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foaming property, free fatty acids and refractive index.

The actual conditions prevallmg during ceep fat
frying of a product are, however, different as there will
alvays be a blanket of steam from the moisture present
In the material that is fried. Hence, to simulate, these
conditions, water was added to the heated oil in the
present Investigation.

Materials and Methods

Nigerseed oil and coconut oil were purchased from
the local market. Three litres of oil were heated to 180°C.
Water as droplets was added into the hot oil at a rate
of 1 miimin, A parallel experiment was_conducted
without addition of water, Samples were collected after

, 12, 18and 24 hr of heating. These were stored In
g!]agls St%gttles and kept in refrigérator till the end of the
, Egoxy acid was determined as oxirane oxy?en accord-
mq to “Chakraborty et alM Hydroxyl value,, iodine
value, free fatty acids, peroxide value, Smoke point were
determined according to AQ.C.S. methods, oxidised
fatty acids according to, [IUPAC methods and foaming
height according to~Krishnamurthy et al.17

Results and Discussion

Coconut and nigerseed oils were selected hecause of
their wide difference in unsaturation, the iodine values
being 85 and 126 respectively. _ _

Chﬁnges in the various parameters during heating
are shown in Fig. 1 2 and' 3
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\When coconut oil_and mﬁer_seed oil were heated to
180°C, the epoxy acid content increased at a rapid rate
in the initial stages in both the oils in the Presence of
water (Fig. 1A). The Increase was %radual In the absence
of water in the initial stages. But the extent of increase
was almost same In both the oIl systems.
. Water seemed to have an inhibitory effect on the
increase in the hydroxyl value In the Initial stages of
heatln% in the case of coconut oil (Fig. 1B). Bt thig
was not observed in the case of nigerséed oil. The final
increased hydroxyl values were same in both the ols
either In presence or absence of water.. _
. The develomment of oxidized fatt% acids was sI|thtly
inhibited in the presence of water in oth the otls (Fig. 1
C). The water vapour Seemed to have formed a Darfier
between the atmospheric oxygen and the oil for the for-
mation of oxidized fafty acidS. Water did not influence
the pattern of refractive index (Fig. 2A). There was a
sh% t,.gradual Increase In the refractive index value,
either in presence or absence of water in hoth the oils.
Free fatty acld increase was %radual in all cases (Fig.
2B). But'the Increase, was slightly more when water
addled to both. the oils, whereas in the case of iodine
value, water did not have any effect on this (Fig, 2C).
But the fall in_lodine value i case of coconut o1l was
far more than jn the case of nigerseed oil. _
Peroxide value variation was little in both the oils
(Fig. 3A). In coconut oil, there was a gradual increase
Upto 18 hr heatmg and then there was a decrease hoth
In the presence and absence of water. But the peroxide
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Fig. 1 Influence of water on the changes ouring heating of oils
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L Coconut oil 2. Niger seed ol



148 JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 20, JULY/AUGUST 1983

20

475F 1-8 130f
“nt 2| o 16F o125
1'469M/r/2 o 14 31200
b3 p [s) ~r
T 46 & e 12 0 115F
= ) 2 2
© 461} 210 S110p
2 < & f
O 457 < 08 .€ 10
'y - o
£ .3t 1| %06 2
1
& M 1
4 494 0-4 6
445 X 1 1 1 ' 02 1 1 1 1 1 1 1 1 1 11
0 3 6 12 18 24 0 3 6 12 18 24 0 3 6 12 16 24
Heating (hr)
Fig. 2. Influence of water on the changes during heating of oils
o Wthwater O Without water 1 Coconut ol 2 Niger seed oil
~~ A -
g o |° 5 C
o~ -~ -~ 1
(@] c e
5251 -5 220 £ 1
£ 1| e = 2
E 20 o 210 s
> 200 1 =
E‘SF 27 )£
S 10k L " 190t 9 Er
= &
= 5f 180}
; 1 1 1 1 1 160 1 4 1 1 1 1 1 1 1 1
& 0 3 6 12 18 24 0 3 6 12 18 24 0 3 6 12 18 24

Heating (hr)
Fig. 3 Influence of water on the changes during heating of oils

o With water O Without water

value increased only upto 6 hr heating in case of niger-
seed 0|I and the decrease was gradual

Smoke omt raduallﬁ decréased in both the oils
6\/ Fh ut un erthetfluenc of water, the ecre se
a more. Earl |er we ave, observed att
formatlon of free fatty acids, was slightly more in the
presence of water. NO sl n|f|cant chan ewas observed
n the oaming hejght in‘the samples 9

It was observed that the presence ofwate inthe system
made some difference in the degree of deterioratiori with
respect to some parameters.

L Coconut oil 2 Niger seed oil
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Processing of Three Major Saudi Arabian Date Cultivars into Jam

W. N. Sawaya, H. A Khatchadourian, J. K. Khalil and A S. Mashadi

Regional Agriculture and Water Research Centre, Ministry of Agriculture and Water
P.O. Box 17285 Riyadh, Saudi Arabia

Manuscript received Kl May 1982; revised 7February 19

Three major Saudi Arabian date cultivars namely ‘Khudari’, ‘Suliaj’ and ‘Sifri’, were studied for jam-makimg hoth

without and with the addition of flavours such as or_an?e, grapefruit, banana and almond.
in a Pilot Plant and were tested for physico-chemical and organoleptic characteristics.

The jams were processed
Physico-chemical tests indi-

cated that all the jams conformed to the desired product standards. Sensory evaluation tests showed that acceptable
jams could be ﬁrepared from the ‘Khudari’, ‘Suliaj" and ‘Sifri’ date cultivars, which did not difffer significantly (P>

0.05) from each other in their suitabilitY

for jam-making. ~ The inclusion of orange, grapefruit, banana and almond

flavours at specific levels were found equally acceptable in jams.

The Kingdom of Saudi Arabia is one_of the major
date-_producm(% countries in the world. - The total pro-
duction of ) 00 ton )
There are about 400 drfferent date cultivars in the King-
dom, but only fifty to sixty are widely consumed and afe
considered gopular.z ,

Dates are ‘mostly and Iaagely consumed in the
Kingdom at their Rutab (when date fruits start softening)
and “Tamr (when dates acquire a dark-brown color and'a
firm consistency) stages of development. There is some

dates amounted to 4C0000 tons in 19771 ly

Kind of processing in the eastern province of the
Kingdom where dates are boiled and then dried and final-
consumed3 but processed products from dates are
ron-existent. - A few date cultivars have been studied
recently for their suitability for jam-making in Sudand
but "generally studies dealing with the development of
new date products are limited in Jiterature.

Jams made from a varlet;i of fruits are a (F(f)lpular
food item with the local population. There are different
types ofjams available in'the local market, most of which
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are imported. Based on the fact that surplus quantities
of dates are available in the Kingdom for product
develgpment and that J[ams are popular, the present
investigation was undertaken to study the possibility
of tilizing three abundant date cultivars, “Khudarr’
‘Sullaj”and ‘Sifri”. growing in Saudi Arabia in the manu-
facture ogjams. In‘addition, date jams might be another
new product to be introduced to the” international
market, if found acceptable to the consumer,

Materials and Methods

Collection_and preparation of samP_Ies'. Samples of
‘Khudart’, ‘Sullaj”and ‘Sifri’ date cultivars were collect-
ed from the palm tree plantation adjacent to the Regional
Agriculture. and Water Research Centre,. Riyadh,
Saudi Arabia. The dates were sorted, washed in a Stain-
less steel basin and were spread to dry In air on a stain-
less steel table.

Preparation of date-pulg: PuIP was prepared from
the dates at the Rutab st g%e of the three cultivars by
b0|||nlg weighed amounts ot cleaned and dried dates In
Potab e water (1:6) in a cooking kettle for 40 min. until
hey became soft.” The pulp was prepared by passing
the”cooked_dates through a pulper-finisher to’ separaté
the seeds. The pulps so”obtained were weighed and the
percentages of dates in the pulps calculated. The pulps
were then_ utilized for jam-making after determining
their physical characteristics. _

Physical characterization of the pulp and the jams:
The pH of the pulp and the jams were measure ta/_a
pH meter. The total soluble“solids expressed as °Brix
were determined by using an Abbe refractometer with
temperature adjustment. ”The titratable acidity of the
Jlf\ilmovl\{lass determined by titrating the samples with 0.IN

a0H>b,

Preparation of jam: In the preparation of Ijams,
several variables were studied such as the suga /pulg
ratio, acidrtying agents to adjust the pH, and Kindan
levels of flavourings. These trials resulted in the recom-
mendation of the final recipe_for the three date cultivars
(Table 1). When rapid set fruit pectin was added at levels
0f0.5-1.0per cent, based on weight of sugar, and the
resulting Jam was compared to tfiat witholit pectin, .no
significant difference was observed as judged b}( panelists
with respect to.the consistency of the gel'in both batches
and an Insignificant level of syneresis was observed inthe
pectin free Jam upon storage for six months. Moreover,
observaiofls qn™ pectin Tree |Jam showed a better
mouth feel and smoother fexture.  Hence, P_ectm Was
excluded from the final recipe. However, pectin mag he

dded, if a stronger consistency of the jam is desired by
the consumer. " _

In all trials, prior to processing, the pH of the_Rulp
which was 5.80-6.20 was adjusted™to 3.70 for obtaining

Table 1. physical characteristics of date cultivars and

THE JAM RECIPES DEVELOPED FOR EACH CULTIVAR

Khudari’ Sullgy’ ‘Sifri’
Physical characteristics
W/t (g) 149 914 913
Sed wtffruit () 0% 110 113
Flesh (%) % ® &
Colour Dark brown - Golden-orown - Golden-brown
Recipes

Pulpsugar ratio 5545 55/45 55045
Citric acil (%) 102 0% 132
Dates-in-pulp (%) 624 105 655

inatm%t. of citric acicl added is expressed on per cent of dates

lavour pH wes adjusted to 37 In all cases added an the
Lt R

almond adced at 0.036% level,

a dproduct having an acceptable acid taste, The pH was
adjusted by the addition of 20 per cent citric acid solu-
tign in the preliminary trials ang caIcuIatJnP the amount
of solid citric acid néeded for the test trialS. The pulp
was added to a cooking pan and heated for a few
min, then the needed amount_of sugar (4555 parts
of dates in the pulp) was added. The mjxture was cooked
with continuoys mixing and then citric acid was added
a few min. before the total  soluble solids value
aPproached 66-68°Brix. At this stage, cooking was
stopped and the various natural flavours-orange, banana
grapefruit and almond were added, The amolnts added
0f orange, banana and grapefruit flavours were 0,056

er cent'and that of almond flavour 0.036 Fer cent of the

eight of sugar plus the dates n the pulp. After the
addition of flavours, the jam was mixed well before it
was filled hot into”glass jars and cooled quickly in cold
water. The jars were stored at room temperature (25°C)
for further ‘stydies, .

Sensory evaluation of jams:  The finished products
were presented to a taste panel of 13-15 JudPes_ selected
from colleagues at the Research Centre including local
nationals &S well as expatriates. Therefore, this test
can be regarded as a consumer test. Each judge was
presented With three samples at a time with one Control
and, two test samples. The judges were asked to evaluate
the jams for colour, taste and overall acceptability on the
basis of preference tests using the hedonic scale from 91
with 9be|ng the most liked and 1 the most dislikeds,
The data were statistically analysed by the analysis of
variance method./
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Results and Discussion

. Physical characteristics; Prior to processing of the
{ams, the phys_lcal and chemical characteristics of the
hree date cultivars, Khudari’, “Sullaj”and “Sifri’, were
determined at the various stages of maturity89. Data
on the physical characteristics (Table 1) showed that the
average Weight ot the fruit of ‘Khudari’ cultivar was
higher and the average weight of the seed lower than
the *Sullaj’ and_‘Siffi” cultivars, hence, the, yield o
edible Rortlon glesh) Was hlgiher in ‘Khudari’” (% per
cent) than In other twq cultivars (88 per cent). "In
comparison to other fruits, the average yield of date
pulps, is higher than those of the stone fruits. Fruits of
‘Khudari’ had dark-brown colours and those of ‘Sullaj’
and “Sifri’ had a galden-brown colour. y
Chemical comP03|t|on_: The chemical composition
of the three date cultivars was earlier ref)orted b
Sawaya et al.89 Evidently, the three date cultivars did
not markegly differ from each other with resi)ect to the
amount of various chemical constitutents. In_general,
the three cultivars contained low amounts of protein
(269-3.43 per cent) and fat (0.15-0.20 per cent), fairly
ood amounts of ash (1.92-2.12 per cent) and crude fibre
00-3.55 per cent), and h(I]g _
77.2-184 per cent) and redUcing sugars (58.4-64.8 per
cent), with relatively lower amounts of sucroge (13.3-
188 per cent) on adry we|§ht basis. The pectin content
was relatively high (065-0.85 per cenq and was com-
Bara_ble to_otherfruits like apricots, plums and. straw-
erries.  The ash had a high' content of potassium to
sodium ratio and fairly goo amounts of potassium, iron

and copper when comipdred to the recommended dietar
allowances gRng and suggested daily intakes of NRC/
NAS of U.S.A.I0 In general, the composition of date
Chemical parameters  ‘Khudar®  ‘Sullaj* ~ “Sifri*
pH of pulp 580 6.00 6.2
pH of Jant" 3% 3% 3%
(39400 (BY400 (390-400)

*Brix at filling 066677 661610 664674
CBrix after 0 days 650066 648659 648656
Titratable aciclty (%€~ 05 051 049

“Means of four randomly selected jans.

¢Havours ad n%)ngach type of jam were orange, grapefruit,

ana and
%gnutrro Qfﬁaﬁ%thvgﬁ?s r}g}%gte the range of pH values for the
{Expressed as per cent of citric acid.

Y 66.7 and 67.2"Brix at the time of fiIIin?

h amounts of total sugars |
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fruits is comparable to other fruits used in jam making,
except for the high concentration of stgars whic
15 2 Oesirable attribute_for jam r_naklngi.]l -
Physical ana,lys,ls: The pH, fitratable acidity (as a
er cent of citric acid) and the total soluble solids
(Brix) contents of the jams are shown in Table’2. The
initial pH of the pulps Varied between 5.80 and 6.20 for
the three date cultivars and is considered high, for jam

£ making. The pH ofthe pulps was, therefore, adjusted to

3.{_0 Which was fixed on the _b?ms of the ov?ra I acceBta-
bility ofjams in preliminary trials. The pH ofthe various

ams ranged between 393 and 3.96 which is sllqhtly
higher than the Initial pH of the pulp ((13.70). The dligfit
InCrease in the pH may be due_to a tendency of neutral-
zation of citric acid added till a final equilibrium n
solute concentration s achieved. The total soluble
solids content of the varipus jams. ranged between

) and showed a
slight decrease at the end of 90 days of storage at room
tefperature (25°C), which may be’dug to the slight loss
of residual mojsture from the” dates in the pulp’to the
preserving medium, (sugar), till an equilibrium Is reached
In solute “concentration.  The titratable acidity of the

ams was 0.5, 0.51 and 0.49 per cent (expressed as citric
acid) for the jams processed from ‘Khudari’, ‘Sullaj’and
‘SIffi” cultivars, respectively. ~ These acidity levels are
within the range of acidity for jams.

Tabl 3

- P Oolou o Tasteacce%gg{hty

Khuderi
Control 146 138 115
orange | 123 & 13l
rapefruit 108 6.9 70
%anana 108 6.8 700
almond 700 6.7 6.77
Sullai
control 143 6.71 107
orange 107 12 693
rapéfruit 19 700 700
ganana 114 107 114
almond 12 6.80 6.64
Sifri
control 147 107 700
orange 16/ 113 16
rapéruit 13 10 120
%anana 160 680 680
almond 120 113 700
Means of 1315 responses.
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Table 4. sensory&emwgmrmmjams of khudari,
' Overall .
Cultivars Colour Taste o pta%lhty
‘Khudari’ 6.77 6.77 6.62
‘Suilgy’ 154 73 114
‘Sifri’ 146 708 700

Scores are the means of 13 responses,

Sensor%/ evaluation; Results of the sensogl evaluation
of the date jams are shown in Table 3. The data indicate
that the average scores for the colour are between 7and
8 on a 9-poinit hedonic scale. Colour scores were the
least variable and did not differ significantly (P>0.053
among the flavoured and non-flavoured jams pregare
from different cultivars. The score for taste and the
overall acceptability were between 6and 8 points which
IS consideral I% above the average score. The #am_s Were,
therefore, highly acceptable with respect to their taste
and overall ‘acCeptability.  No significant differences
P>0.05) were observed among thé products for these
wo atributes. e _
Furthermore, the effect of the individual date cultivars
used in, the Fresent investigation on the organoIeP,nc
ProRertles of the Jams was alSo Investigated by presenting
0 the panelists the three different samPIes al the sam@
time. The results (Table 4? show that the colour, taste
and overall acceptability of the jams prePared from any
of the three date cultivars are comparable and does not
differ sa\gmflc_ant_ly (P>0.05).  This indicated that the
effect of'the Individual date’ cultivars was negligible on
the three attributes of the jams evaluated and, therefore,
e(%ually acceptable jams could be prepared from any
of the three "date cultivars, _ _
It can be concluged that the three date cultivars studied
can be successfully employed for makln? Jams, both
without and with adced flavours such as ofange, grape-
fruit, banana and almond, From the economical point
of view, the utilization of dates in the manufacture of
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jams is of considerable value since Saudi Arabia pro-
duces surplus quantities of dates, but imports jam and
other similar products.
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Metallic contamination with cocfper, zinc, tin, lead and arsenic in canned meat products is one of the important pro-

blems facing the consumers and the manufacturers.

The research carried out with some canned meat products manu-

factured in India, has established that the det};}ree of contamination with heavy metals is lower than the tolerances pre-

scribed by the Meat Food Products Order of the Governme

The possible sources of metallic contamination in
canned meat products are; (i) machinery, equipment and
utensils used, (i) raw material, ng) water, and (tv) cor-
rosion ofthe container. Trace metals are unique environ-
mental and industrial pollutants which are transported
and Incorporated In the productsl Heavy metals, like,
copper, zinc, tin, lead and arsenic, etc, have deleterious
effects ‘on human health, even when ingested in small
amounts over Iong periods. Cumulative poisoning due to
Ingestion of food containing lead or arsenic is well
kiown.2 Elements such as Copper and zinc, although
essential for life in trace amounts, have deleteriols
effects when ingested In higher amounts.2 Though tin
5 not considered as a poisonous metal, very "large
doses produce seriqus digestive disturbances in Rumars.
Apart from the toxic effects, tin may also impart metallic
taste in capned foods3 s _

Levels of trace metals viz., copper, zinc, tin, arsenic
and lead found in some canned  meat products manu-
factured in India are reported in this paper.

Materials and Methods

Four hundred and seventy samples of canned meat
products, representing twenty six types, collected from
various manufacturers in Inclla werg analysed for heavy
metals viz., copper, zinc, tin, arsenic and’ lead.

Cogger, arsenic and lead were determined bg 1514
method, while tin and zinc were determined by the
method of Pearson.5

Results and Discussion _

All the Samples analysed (Table 1) contained copRler
amounts less than the prescribedo limit of 20 ppm.” No
significant ditference in mean value of copper con-
céntration in various types of products was observed.

nt of India, 1973.

Table 1. trace elements in some canne

d meat

food products

Procct No. Pf Ve vaJ-ues o)

samples  Copper  Zinc Tin
Beef sausage 2 55 15 145
Cocktail sausage 10 74 164 122
Goa beef sausage 2 9% B0 1900
Oxford sausage 5 58 2 596
Pork sausage 16 93 183 8.1
(Goa pork sausage 1 180 100 1900
Frankfurter 5 16 154 518
Hot dog 2 30 170 715
Bacon paste 1 1o 130 830
Bacon rasher 2 140 60 20
Cooked ham 1 00 20 150
Ham chunks 1 60 150 250
Ham mince 6 45 158 98
Ham paste 3 010 460
Ham roll 8 91 126 164
Hong shao beef 19 00 42 W5
Cormed beef 310 13 192 693
Liver peste 1 100 220 810
Hung sheo mutton 1 180 150 130
Mutton curry ! 30 157 33
Mutton kheema 5 8 172 438
Chicken curry 5 14 10 %82
Chilli chicken 1 0 100 640
Chicken peste 5 8 168 486
Chicken soup 2 43 120 W7
Luncheon meat N 67 Il 4T

*Present address:  Department of Applied Biochemistry & Food Science, School of Agriculture, Sutton Bonington, Loughborough.
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However, the highest mean value of 18 ppm in case of
Goa pork sausa%e and Hong shao mutton, and the lowest
mean value of ‘3ppm In mutton curry were recorcled as
against 2 ppm reported by Assaf and Bratzler in raw
beef7. The higher concentration of copper recorded in
our study may’ be attributed to the utensils and equip-
ment uséd for processing of the products or by conta-
mination through the ingredients used. .
e |ghest Mmean value of 3 pRm of zinc in Goa
heet sausages followed by 32 ppm in cooked ham, and
the lowest mean value of 6 ppm were observed in Bacon
rashers, as against 17 ppm in raw beef
138 per cent of the samples
zinc and all the samples were within the limits prescribed
by MFPO6. 92 samples (19.6 per cent) had a tin con-
centration above 100 ppm, and all the test samples had
tin content within the’ permitted [imitsb of 250 ppm.
(50a heef sausage and Goa pork sausage had 191 ppm
being the _hlqhest mean value. The reason for having
moré tin in These two products could be due to their
acidic nature as compared to ofher meat progucts
analysed. In conformity with the observation of Dickn-
son‘and Raven8 80.4 per cent of the tested samples
contained less than 100" ppm of tin.  The excess of tin
noticed In the remaining 19.6 per cent of the samples
may be due to the interaction” of meat, with tin plate
or might have come from the grocessmg e%mpment.
All the samples tested answered for the” presence of
arsenic and lead. _
All the meat products analysed showed arsenic and
lead in the concentration less than the maximum per-
missible [imit of 2and 2.5 ppm respectively as prescribed
b¥ MFPQ.6 Qur study Is in accordance with the wark
o Maggi et al.9who hiave shown lead in canned beef in
the concentration of 0.05 to 2.20 ppm. It was also ex-

/.
had less than 20 ppm o
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pressed by WilljamsI0that lead is seldom found in foods
nowaday$. In dangerous amounts. _

Conclusion: AnalYSIS of twenty six types of various
canned meat products revealed that the’metal confami-
nation due to copper, zinc, fin, arsenic and lead was
much lower than the maximum ﬁerm|35|ble limits6
and some of the samples analysed had shown metal’s
concentration close to the maximum permissible limit,
making It necessary to analyse meat products for
metallic contents.
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A Method of Debittering Fish Protein Hydrolysate

R. Chakrabarti

Kakinada Research Centre of Central Institute of Fisheries Technology,
Kakinaga-533 002, India

Manuscript received 3 February 1982, revised 17Jaimary 1983

Fish protein hydrolysates prepared by using papain, bromelin, etc., are bitter in taste and therefore, have limited use

in food materials.
be reused after refining, followed by distillation.
an increase in the yield of less hitter fraction.
(<-amino nitrogen than bitter fraction.

Ethyl alcohol was used to remove bitter peptides from enzyme hydrolysates. The solvent can
It was observed that increase in the concentration of alcohol causes
The debittered fraction contains more proteoses and less of

Fish protein hydro_lﬁsates are prepared b%/y(ejnz matic as human food have been studied.18 Hevia et alfi

process. The composition and usefulness of

rolysates reported that hydrolysates prepared by using pronase
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were less bitter and contained higher pr%portlon of low
molecular weight peptides (mol. wt. ... 300).than those
obtained with”bromelin and ficin.  Lalasidis et al.5
grepar_ed protein hydrolysates free of hitterness using

acterial endopeptidase-alcalase, followed by pancreatin;
T e}/_ have also reported6 a method to rémove bitter
fraction from enzymatic_protein hydrolysates usmg
secondary butyl alcohol. The present study r_eﬁorts th
separation of bitter fraction from enzymatic fish protein
hydrolysate by using ethyl alcohol;

Materials and Methods

(a‘) Preparation of fish protein h¥_dro|ysate: Hydro-
lysates were prepared from thread fin bream meat and
ribbon fish meat, using the procedure described b
Thankamma et alA The fish protein was hydrolyse
for 30 min at 55°C and pH 6.5 using papdin, “The
reaction was stopped by bmlmg_and tfie contents were
filtered through Whatman No_ LTilter paper. The filtrate
was dried Invacuum drier after adjusting the pH to 7

ifi) Separation of bitter, fraction:  Three nundred
and fifty grams of vacuum dried hydrolysate was dissolv-
ed in 350l distilled water. The solution was then divid-
ed nto five egual portions and ethyl alcohol, (sp.. gr.
0.812582 was added with confinuous Shaking at ambient
temperature (3OOCI)' to brl,n% the concentration. to
different levels and [eft overnight to allow the preugl_tate
to settle. The supernatant,” which contained Ditter
fraction, was taken out and dried in a vacuum drier
after concentrating in a vacuum evaporator. The sol-
vent was rectified tor reuse. The Sediment was dried in
a vacuum drier at 50°C, _ ,

(c) Chemical analysis: Total nitrogen was estimated
by microkjeldahl method and «-amino nitrogen by
modified Pope and Stevens7 method. The absorbancy of
6ml ol Lper cent agueous solution of both the seﬁarat-
ed fractions after addition of 0.1 ml safurated a(% eous
zinc sulphate solution was compared with that of 1 per
cent aqueous proteose %eptone (Drfco) using systronic
spectrophotometer at 630 nm. and baSed on thie prin-
ciple of Bomer-Zinc Sulphate method.8

Results and Discussion

The effect of ethyl alcohol on precipitation is shown in
Table |. Recovery of debittered fraction Increases with
the increase in ethyl alcohol content used for separation,
The supernatant " of all samples, except sample §
became. clear after keeping overnight. = Organoleptic
evaluation carried out by a Set of Fanel members snowed
that sample S3 was the best followed by sample S2
It was also observed that the preC|P|tat|0n Was quicker
at low temperature. The s_ugernatan contained the hitter
peptide. The vacuum dried fraction of the suFernatant
was bitter, highly hygroscopic and clear. Similar results

2
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. : .
e e oplls Qe fegiondtr
Vol actvlvot
S 20:70 305 Slightly biter
 0:0 4217 N% %Ir %st keJut slight unacceptable
S 40:70 4924 Not bitter and no bed taste
S 5070 22 Notgs?étter but unacceptable after
S 60:10 538 » M
Saﬂgle N content (%) <-amino N content (%)
' . ai : .
L?%cﬂgrt]ﬁ r frfictlegn L??Sac%%ﬁ r frBa{ctttlegn
S B 1366 252 25
Q B 1346 219 280
S 1360 B34 23 269
9 1364 1340 218 25
S B 1340 251 258

were obtained with secondary butyl alcohol by Lalasidis

an Sﬂo erg . _ _
_Table 2 shows that, total_mtro?en and <-amino
nitrogen were almost similar in all the treatments.

Bitter fraction  always contains more < -aming
nitrogen than debittered” fraction. _Increase in alcohol
content causes an Increas In <-amino nitrogen content
in less bitter fraction. The absorbancy of less bitter
fractions (Table 3) was projected on the standard curve
33 Y=6X-1.023) obtained by using different per cent
of proteose peptone (\[())ﬁco) solution (X) and corres-

ponding absorbancy

Table 3. absorbancy and proteose content of less bitter

fractions

Absorbancy. of 1% Pro;gﬁg% ntentgogﬂ)

less hitter‘fraction  of 50"
pepto
S 0173 11%
Q 0.189 110
N 0.180 1160
S 0175 1133
% 0.174 1127
* obtained from standard cune.
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The absorbancy of 1 percent solution of bitter fraction
was negligible. Table 3 shows that proteose contents of

1 per cent solution of less hitter fraction is equal
to that of carresponding per cent of DIFCO proteose
peptone.  The Proteose content decreases with the
|Sn|crease ofalcohol content in samples except in sample

The results show that the increase in alcohol content
in sam Ies causes the precipitation of more lower
R eptid es which are responsible for increase in * -amino

Itrogen content; less Ditter fractions contarn more pro-
teoses than their bitter counter parts. There is also P
sibility to use the above method to remove bitter frac
tion from concentrated filtrate of Protern h%/dro ysate
prior to vacuum drying; this will eliminate the cdst of
mrtrtal vacuum drying and also minimise handling
C0S
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Salmonella In Meat

D. Narasimha Rao

Central Food Technological Research Institute, Mysore-570 013, India
Manuscript received 16 June 1982; revised 19January 1983

Two hundred mutton carcasses from Mysore city slaughterhouse, hundred from retail shops and hundred processed

in modern abattoir of CFTRI were examined for Salmonella.
house and eight per cent of the meat samples from the retail shops showed the presence of Salmonella..
was not detected in the carcasses processed in the modern abattoir.

from the animals revealed the presence of Salmonella.

Nine per cent of the carcasses from the city slaughter-
Salmonella
Chopping blocks, knives and the rectal swabs

The serotypes, S. gaminara, S. adelaide, S. virchow,

S. newport and S. paratyphi B were isolated. Sanitary handling during slaughter and dressing of sheep brings down

the incidence of Salmonella in meat.

OccurreBce of Salmogena food poisoning of animal
origin 1S being reporte requentlgr to. Attempts are
being made t0. provide meat of better quality to the
consumer by improving the conditions In abattolr.
Investigatioris were undertaken to ascertain the incidence
0f Salmonella In mutton carcasses processed in Mysore
crt slaugfhterhouse and at Modern Training Abattoir

FTRI, Mysore. Salmonella iSolates werealso tested
for pathogenicity o different laboratory animals.

Materials and Methods

Slaughter ofsheef) in the local slaughterhouse: ~ Sheep
were led to the slaughterhouse from (ifferent places
and slaughtered (Halal) on the floor without providing
proper rést or food prior to slaughtermg The carcasses
were dressed on the floor, hoisted manuall gont e rails
viscera, and_pluck were removed, washed and shifted
to retail units.
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Slaughter_of sheep in the CFTRI Modem Trainin(_}
Abattojr:  The animals were not grlven any feed e,xcei)
water for 24 hr hefore slaughter, her were electrical
stunned at 70 V/for 10sec, and were S auqhtered (HaIaPS
adoptm? modern slaughterhouse  operations.

sample collection:, Standard swab method1l was
followed to isolate mlcroorqanlsms from_the carcasses.
An area of 6.25 cm2 near The rump region of carcass
was selected with a sterile template and then swabbed
using a sterile swab moistened with sterile 0.1 per cent
peptone water. The swab was broken into a test tube
containing 10 ml selinite cysting broth12 Two hundred
samples, one from each carcass from the local slaughter-
house and hundred samples from each carcass processed
In modern abattoir were collected. Swab smears wer
also taken from 25 cho pmg blocks and knives of retail
snops and 30 from modern ahattoir. Rectal swabs were
collected from sheeﬁ() gnor to slaughter. One hundred
meat pieces taken from carcasses In retail shops and
meat pieces from the carcasses in the modem abattoir
were also examined. Thirty g of meat was blended for
2min In 100 ml of selenite CyStine broth and transferred
to steile flasks.. Isolation dnd identification of Salmo-
nella were carried out as ger standard procedures, of
Compendium of Methods for the Microbiological
Examination of Foods (American Public Health Asso-
C|at|on‘)]2 and those described by Galton et al.u_and
suspected Salmonella ISolates were sent to National
Salmonella and Ecsherichia Typing Centre (NSEC),
Kasauli for serotyping.

Table 1. isolation and characterization

of salmonella

157

Animal pathogenicity: The animals selected?1 were:
(/) one year old male rabbits, (i) six-week old male
albino mice, (in) ten-week old male quinea EIgS and the
correspon_dmg_bod weights of each Were 1 ? 30 gand
600 g._ Six artimals in each g%roup were selected for the
test. ™ Three animals were Set apart as controls in each
group. Cell suspensions of Salmonella, grown on nutrient
a?ar slants for 18 hr at 37°C were collected in 10 ml
of sterile ph _3|0I0%|ca| saline and preserved at 4°C for
24.ror Until used. The suspension was analysed_for
total cqunts as per the standard 2 The
suspension was, adjusted to obtain 2,0x107 cells/0.5 ml
and each experimental animal was injected intraperioto-
neally with 0.5 ml of Salmonglla cell suspension. Control
animal received 0.5 ml of sterile ph%smloglcal saline
mtrapent_oneaIIK. Koch’s postulates’s were followed
to establish rr])at Q%enl(}l'[ and death of the test animals,
Tissues, such as intestinés and heart were collected and
tes_tedlfor the presence of Salmonella from the dead
animals.

procedures;

Results and Discussion

The present studies reveal that 9.0 per cent of the
carcasses processed from Mysore Ci _slaughterhous_e
and 8.0 per cent of meat sa Fles obtained from retail
shops were found to carry Salmgnella (Table 1). Only
ong Salmonella Strain ocCurred in each Carcass.

In an earlier study5 conducted at Mysore, it was
observed that 4.4 per cent of carcasses were contaminated
with Salmonella. - Manickam and Victor6found that 4.9

isolated processing

GADGETS OBTAINED FROM MYSORE CITY

Kind of sample Source eNO'r%d Noiti% %rsjﬁvees Serotypes isolated étntl i
Carcasses Local sIaughter house 20 18 90 g ggg]l;r:ggu @g é%?l?

S, newport : ) :3A1.2
Meat cuts  Retail shop 100 8 80 s adelaide (3 Big:-

S Vrchon %a %,’g:er?\g

S. paratyphi B (4 W
Rectal swebs  Live animal 5 3 120 g . ga?jrenlgnlgga %28; I:frfl:_l,7

. :fy:
gy Fealow S e I
Cfm&sng Retail shop 5 40 . newport (40) 6,8:¢6:1.2

Figures in parentheses indlicate % of serotypes.
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Table 2. evaluatio of

d in mo ir for salmonella

0
Kind of sl e%%?%d %%%%e'; %{E& o el S
Rectal swahs* 5 5 1000 s. gaminara E 8.8; 16:d:17
S. adelaide 2. 35:/*:-

Carcasses 100 Nil — — —
Meat cuts 100 Nil — — —
Chopping knives X Nil — — —
Chopping blocks J Nil - - .

*From live animals before sIaugOhter.

Figures in parentheses indicate % of serotypes.

er cent of meat samples from retail shops in Madras

ity were contaminated with Salmonella. The hlqh_mu-
derice of Salmanella In the present study may be attribut-
ed 10 |mgrop_er handling during slaughtering, dressing
and evisceration of shegp.. _ o

Details of results obtained with the isolation of
Salmonella from carcasses processed in modern abattoir
are Rresented In Table 2. " Salmonella Was, not detected
In the carcasses processed under hygienic conditions
In modern abattair. The hygienic conditions included:
Ea) resting the animals after transportation, (b) starving
he animals prior to slaughter, () dressing and evis-
ceration of carcasses over the rail pipe system, |
careful removal of viscera, ge%use of%terlle kpiyes gurlng
operations, (/) frequent wasning of butcher’s hands an
use of clean water, L

During the course of this |nvest|%at|0n, S. gaminara
5.0 per cent} S. adelaide (35 per cént) and S. newport
05 per cent) were isolated from carcasses_processed
In Mysore C|t)6slaughterhouse. S. adelaide (3.0per cent)
s. newport (20 per-cent), S. virchow (10 per cent), and
S. paratthl B (2.0 per-cent) were isolated from’ retail
?0 . Isolation of S adeLmde from human infections,
rom sheep an dgoat has been reported. 1o S. newport
has been reported from sheep and trom buffaloe calves??
and from mesenteric Iglonh nodes of gl s.9 This serot[yge
mlght 0ain access Intd sheep due to Cross contamination
du mg 8razmg. S. hareilly and S. senftenberg have been
reporfed In mutton  carcasses. S. typhimurium and §
bredengy have been isolated in meat samples from retail

shops.

Itpwas pointed that different serotypes of Salmonella
could occur in meat depending on feeding schedule of
sheeR.Z S. virchow has heen feported from feces of a
dyse trx patient.> The 1solation of S. virchow and .
para_tfyp i B from mutton In the present studﬁ IS
significant from public health point of view as these

serotypes are host specific for man. These human sero-
types mignt have gained access to meat from persons
handlln? meat, _

. An atiempt has been made to isolate Salmonella from
live animals prior to slaughter in Mysore City slaughter-
house. Rectal swabs obtained befdre slaughter showed
that 120 per cent of animals possessed” Salmonella,
Infection, whereas 10.0 per cent of the animals brought
to modern abattoir harboured the organism.  The
presence of S. gaminara and S. adelaide I the rectum
Indicates the possibility of contamination of carcasses
either directly by fecal matter or due to the rupture of

d) viscera

Two out of 58._0 per cent) twenty five chopping blocks
of the local retail shops examined showed the presence
of Salmonella, The serotypes included S. newport and
S. paratyphi. B, Randhava'and Kalraisolated S. anatom,
S. newport and. S. weltevreden from  chopping blocks,
From twenty five_chopping knives of the retdil shops
Salmonella Belonging to_serotype S, newport was isolated
from only one. Chopping blacks and chopping knives
lése|d |n”the modern " abattoir did not "show any
almonetlia.
. The results of animal pathogenicity test are given
in Table 3. S. paratyphi B killed all the mice in 18 hr.
Regaraing S. newport, 3 mice died after 18 hr and the
remaining three after 24 hr. Al the mice inculated
with S. gaminara died after 24 hr. S. adelaide killed two
mice after 13 hr. and the remaining four after 24 hr. It
has been reported, that when niice were inoculated
intraperitoneally with a dose of about 500 million cells
of S. parat Fhi' bacilli, death occurred in 1to 3d513ys.]5
The mortality. in rabits occurred hetween 24 and 36 hr
after inoculation with Salmonglla cultures, whereas In
guinea pigs, death occurred in 3pto 48 hr. The results
indicate that Salmonella were more virulent to mice than
to rabbits and guinea pigs. Many species of Salmonella
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Table 3. pathogenicity of salmonella strains to laboratory animals

Mice
Deatb

.ﬁ‘fgéa g

Salmonella Strains

No. of
g
| In|
5. adelaide 2
4
S. gaminara 6 13 -
S. newport 6 13

S. virchow 6 18

S. paratyphi B 6 18
24

8
*Death time calculated from the time of injection to death

b
‘||oa|||—\o'l||oooo||07

have been found to 'oosses high or moderate virulence
to laboratory animals.w The “results also suggest that
hiological/ariimal kill test takes Ionﬁer time ™0 detect
the pathoPenlc nroperty of Salmonella.
In"conclusion, it mayhe stated that Salmonella sero-
types detected in market meat samples and in processing
gadqets are_potential hazard to the RrSons engag ed |n
med handlln% and also to the public. H¥ enlc
?re]ssr{]rgga of carcasses reduces the incidence of Saimo eIIa
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Influence of PonPhos hate Treatments on the Quality and
Shelf Life of Indigenous Ready-to-cook Broilers*®

B. Gopal Koushik.} P Kothandaraman, V Sethumadavan and D N arahari

Department of Poultry Science, Madras Veterinary College, Madras-600 007, India

Manuscript received 29 March 1983; revised 2 February 1983

Ready-to-cook broiler carcasses were soaked in 6 and 12 per cent sodium tripolyphosphate (STPP) solution for three
and one hour respectively and evaluated for their qualities initially on the day of soaking and after 10 days of fre-
ezing. Carcasses soaked in chilled water for one or three hours acted as controls. STPP treatment significantly
increased the muscle pH and improved the water holding capacity and shelf life by decreasing the microbial load.
There was no change in moisture content of the meat. STPP treatment reduced the toughness of meat and improv-

ed juiciness and flavour. Six per cent STPP treatment was superior to 12 per cent STPP treatment.
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(control). ear Press, were eter |ne by stéindard " procedures.

* Part of the thesis submitted by the senior author to the Tamil Nadu Agricultural University for the award of the M.V.Sc. degree.
Lpresent address: Tamil Nadu Poultry Development Corporation Ltd., Anna Salai, Madras-600 018.
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Interrelatlonshlp Between Certain Measures of Shell Quality in
Qual EggS Coturnix coturnix Japonica)
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Manuscript received 21 January 1982;

The relationship between various parameters of egg shell quality on 476 quail eggs has been studied.

indicate significant positive correlations between specific gravity, shell thickness, shell weight and shell % (wt.g.).

N« .
"Central Avian Resgarch Institute, Izatnagar UP India

RCGyI

revised 14 February 1983

The results

The

third degree polynomial curve is a better fit than the linear multiple regression curve and should be used for the

determination of any one of these factors.

indicator of specific gravity and of shell quality.
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maximum diameter and length of each egqwere examined. It was foypd to be low (r=0.14) Whlchcom
me Slﬁg)(j t0 me nearestO%irByt eﬂ (ﬁ? J&wed 9&1 ?rs pr?]res ?avour%fg L”] ﬁ]ﬁ %Nﬂémgs In hens?P
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TSI o vy D a0 i
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ten%ﬁgrﬁté{%ez arr16 analvse ﬂw the comnuters 1BM-1620 corH \%eewé e(s)ge 8r S?ions a linear rel t|onsl2
o Buroighs8 A7) using multlvgnate Fegression ?Q&ng‘o% Couidb!fu aetgtOqutem:dQ&tctst [%\é\g;
anay5|s e |que reﬂgs lon 0 shei/ | thickness and [avi
il e i
qugpe rr;%n }/gégﬁ%eﬁolrndlfggrent measures of egg shell \rl\ggsrefsswn when et o om|a o
e3|m e correlation e s betvveen anous fted leads 0.a5ani cant c%bmg i |screater
Char CtGI'IS Ics are presented In a ) 0ss of varlatlon ase alne R In the cu lC lll \ls
A e
TN of e e i e olre mear 10 CUhie o Aost 0 rhe 0
g?r cent. However, It was ota5|dea ltasmthe Case
Table 1. mean values of measures of egg shell quality of hense ?85 Smce th?é Ird degree n%al Curve
QAL s QAN Sl e ?fs% vﬁﬁerﬂpcé% o v
Measures Mean -J-SF. #one actor 10 ther osts % tre%g
Egg wt. (g) 1031 +1.04 servOF en s& gvl ECITIC. qravity were
Egg vol. (ml) 1006 +1.19 01'[6 alon |rg reepolﬁomla e Ig%
Sp. gr. 1.077040,0007 evaI £0 Fﬁ%orcu ic relatiopship,was 69.45 per cent
shell wi. () 083 £0.11 e, amost ree fimes the vaue f R2 (2343 per cent)
Shell % (ut. g g1t 089 0f hnﬁar I
Shape index 768 340 Further analysis or regression was performed on the

Table 2. CORRELATION COEFFICIENT MATRIX BETWEEN MEASURES OF EGG SHELL- QUALITY OF QUAIL EGGS

Measures Egg wt Sp. gr. Shell wt Yo Shell Eqg Shape index
(9) (9) shell thickness vol (ml)
(mm)
Egg wt (g) 1.00 0.04 053 -0.29 0.17 073 0.16
Sp. gr. 1.00 0.49 0.51 0.54 -0.11 -0.05
Shell wt (g) 1.00 0.66 0.57 0.45 -0.13
Shell % (wt g) 1.00 050 -0.14 -0.0002
Sh-11 thickness (mm) 1.00 0.14 -0.01
Egg vol. (ml) 1.00 -0.09

Shape index 1.00
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Fig. 1. Linear relationship of shell thickness and specific
gravity with a third degree polynomial curve fitted to the

same data

1.20 T
-
1.10 ?i=-soo.oo+|47z.lzxi-u93.21x?+3|9.759x?—>
(R%0.694s)
1.00 T
Rd
N
_/
Rd
.90 ]
E
\>2]
A ‘/~
d
.80 | K3,
Q . Yi=-6.135+6.472 Xi
g ( R%.2348 )
=
.70 7
ko
(7]
.60 1
LINEAR RELATIONSHIP === —
50 4 CUBIC RELATIONSHIP
1.06 1.07 1.08 1.09 1.10

Fig. 2.

SPECIFIC  GRAVITY

Linear relationship of shell weight and specific gravity
with a third degree polynomial curve fitted to the same data

Table 3. multiple regression equation, coefficients of determination (r2) and t-tests of
PARTIAL REGRESSION COEFFICIENTS

No. of eggs Regression equation
W e
476 \/?: 1.04-0.0024*2+0.16*3+0.35*4
476 ¢= 1.03+0.18*3 + 0.020%4
476 @2 1.03+0.26*3
476 ¢ = 1.0510.036*4

**Regression coefficients are significant at Pi~0.01

R2

0.4399

04372
0.3370
0.28%4
0.2348

Calculated t-values for partial regression coefficients

b, bi 63
0,36 -1.39%* 1.73%*
-1.36%* 1.69**
8.50**
13,89**

Y=Sp. gr.; X1=Egg wtin g; Xj=Egg vol. in ml; X3=Shell thickness in mm and X4Shell wt in g.

&
9.16**

6.88*
583**

12,06
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vanaﬂonkrespecnvely Thus, this study Indicates that 1 oRs ™ Studies on some physical and. shysiological
shell.thic Hess can be the best single index of specific 7 Olsson, N Studies tao. Proe Worlds Podlt Cohgr.
graV|ty dNd vice versa. 1936, 6, 310,

Influence of Electrical Stunning on Quality of Mutton

N. P. Dani, N. S Mahendrakar, D. Rajalakshmi and S Dhanaraj
Central Food Technological Research Institute, Mysore-570013, India

Manuscript received 30 April 1982; revised 15 May 1983

Sixteen Bannur rams were used in studying the influence of electrical stunning on the quality of mutton compared to
the conventional method of slaughter. Lactic acid level in blood was significantly higher in stunned sheep while glucose
level was comparable. The bleed out value per Kg of live weight did not differ significantly in stunned and non-
stunned sheep. No blood splashes were noticed in any of the carcasses. Glycogen level in stunned sheep was found
lower as compared with the control. Water holding capacity of leg muscle of stunned sheep was significantly lower
than that of non-stunned sheep, while cooking loss showed no significant difference. The sensory quality viz. firmness,
toughness, succulence and overall quality and Wamer-Bratzler shear values did not vary significantly between the two

groups. Apart from creating a slight stress reaction, electrical stunning did not influence mutton quality significantly.
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Table |. extent of bleeding, levels of glucose & lactic acid in blood and glycogen in neck muscle between stunned and
NON-STUNNED SHEEP
Blood Glucose in blood  Lactic acid in blood Glycogen (mg/L00 g muscle)
Treatment (mllkg live wt) (mg/ 100 ml) (mg/100 ml)
30 min postmortem 24 hr postmortem
Stunned 29.073.7(7) 117.0£21.0 91.9+ 20.2(8) 312753 146+36(4)
Non-stunned 30.5"3.5(6) 105.9720.9 66.1d:8.2 (8) 395:97 232£59(5)

Values expressed as mean”S-D.  Figures in parentheses indicate number of animals used.
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Table 2. comparison of wb shear, whc, cooking loss and sensory quality mean values between
STUNNED AND NON-STUNNED SHEEP

Stunned Non-stunned Stunning SM
Parameters SM BF M BF SEm Vs vs.
Non-stunning BF
WB shear (kg) 470 3.95 474 391 £0.32 NS NS
WHC 0.514* 0.493* 0.576° 0.526* £0.013 *» ¥
Cooking loss (%) 45.72 44.13 46.00 44.14 £1.34 NS NS
Firmness 5.86 5.28 5.71 545 £0.18 NS NS
Toughness 5.85 535 5.83 5.50 t 021 NS NS
Succulence 5.62 529 562 540 £0.17 NS NS
Overall quality 3.98 443 383 4.28 t 022 NS NS
Texture (ME) 10.24 10.90 9.43 10.52 $1.05 NS NS
Overall quality (ME) 10.27 10.76 9.35 10.92 £1.05 NS NS
SM—Semi-membranosus; NS—Not significant BF—Biceps fomoris; *0.01< Pi;0.05

*#+0,00i<Pi=001

WHC carrying different superscripts are significantly different (P~0.05)
Except cooking loss which has 18 df, all other SE,, have 15 df.
ME—Magnitude estimation with respect to Reference=10.

(Consolidated analysis of sensory data by 10 panelists on only six repliestions-animals paired on the basis of age and weight
randomly allotted to the treatments)

The sensory_ fir BS tou%hness and succulence dlg References
Ot Va S|I§q flcan?g Etyee StUﬂﬂEd ana non- stunn? 1. Blomquist, S. M., Electrical stunning: Seme observations
alS0 aln F ?3| Nif- on the electrical stunning of pigs. 111, Effect on keeping
cant dl erence In the overa Huall myscles, rrom the quality. Fd Manuf, 1959, 34,21,
¢ magnitude eStIm [es 0 2. Leest, J. A, Van Roon, P. S. and Drower, H. A., The influ-

fwo treatments. hl Wl se t

texture and ov?ra 8 with respect to. the known ence of stunnmg methods on propertles and’ quality of
reference sample did not show an S|gn|f|cant evl- meat, 16T EUopeen Meeing of Meat Reseach
ations, WOrkers Varna, 1970, 1, 240,

con |U3'9“ E|80trlchal Stva ln%C(IJgUSGS Stress in th 3. Sybesma, W, and Goren, W., StunnlMgeprocedure and meat

inlmralﬁlstljgldlcatgo b C tenCtlﬁ musg%ngerH n b|00 s/uallty 1196%1 Elurcg)ggan ‘Meeting of Meat Research Workers
arna
pOStmO (5 %tunned amm . Slncet f 4. Overstreet, J. W., Marple, D. N., Huffmam, D. L. and
WaS carr out In V- estralner eam unt 0 ﬁ gﬁ Machrciner, R. F., Effect of stunning method on porcine
Wasmuc redluced. ere no s| |ca td| Fr 06 muscle glycolysis. J. Anim. Sci., 1975, 41, 1014,
meat 5. Marple, D. N., The effect of slaughter and stunning methods

the textu SU culence a v r
rom S'[H["l n%n -stunned seep en Carcasses on meat quality. Proc of Meat Ind. Res. Conf,,“American
Were cnl for Meat Science Association, 1977, 141,
6. Van der Wal, P. G., Chemical and thsmal aspects of pl%
Acknowledgement stunning in relation to meat quality—A Review, Mea
The. authors ex;fre?stthanks to Dr, B R BaI| a for Scl., 1978, 2, 19,

fSCrl'[ICa Eru he manUﬂcr nd the ector 7. Barker, S. B. and Summerson, W. H., The colorimetric
of th ﬁ Inti ute or J)fOVIdlnig frle 1acl |t\$s fo, car determination of lactic acid in biological material, J. biol.
out the work, The su ex rlmenta shee byth Chem., 1941, 138, 535.

Director, Ani a Hu (?TY }/ e”n?( ICG 8. Rog,J. H. and Dailey, R. E., Determination ofglf/co%en with
Government of Kamataka S gratefully acknowledged. the anthrone reagent, Anal. Biochem., 1966



168 JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL 20, JULY/aUGUST 1983,

9. Bouton, P. E., Harris, P. V. and Shorthose, W. R., Effect of 13. Warris. P. D., The residual blood content of meat—A,

ultimate pH upon WHC and tenderness of mutton. J. Review, J. Sci. Fd Agric., 1976, 28, 459.
Fd Sci., 1971, 36, 435. 14. Warris, P. D. and Leach, T. M., The influence of slaughter
10. Dani, N.P., Mahendrakar, N.S., Rajalakshmi, D. and method on the residual blood content of meat. J. Sci. Fd
Dhanaraj S Effect of condrtronrn? and carcass posture Agric., 1978, 29, 608.
on eating quality of mutton from old Bannur ewes. Meat 15 Moorjani, M. N., Glycogen and hydrogen ion concentration
Sci., 1982, 6, 205, in sheep muscle. Fd Preserv. Quart, 1967, 17, 25.
11 Moskowitz, H R., Magnitude estimation: Notes on what, 16 Shorthose, W. R., Effect of levels of feeding, preslaughter
how, when and why o use it J. Fd Quality, 1978, 1, 195 stress and method of slaughter on postmortem glycolysis
12. Harter, H. L., Critical values for Duncan’s new multiple of sheep muscle. Meat Sci., 1978, 2, 189.

range test. Biometrics, 1960, 16, 676.

Development of an o<—Amylase Production Medium by
Utilising Agro-industrial Wastes

H. K Manonmani, T. R. Shamala and K. R. Sreekantiah
Central Food Technological Research Institute, Mysore-570 013, India

Manuscript received 12 October 1982; revised 27 December 1982

A strain oi Aspergillus 0ryzae (CFTR11120) which was producing o<-amylase when grown on corn meal liquid med-
ium, was cultivated on different media prepared from plant material including tapioca starch refuse (TSR). Maxi-
mum enzyme yield was obtained from a medium prepared from TSR, defatted groundnut meal, rice bran and salts.
Enzyme yields were in the range of 325-424 units/ml of culture filtrate. Iso-propanol was found to be the best pre-

cipitative agent and the powder obtained possessed °<-amylase activity of 151 units/mg.
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Table 1. suitability of certain plant products for
<<-AMYLASE PRODUCTION BY ASPERGILLUS ORYZAE (1120)

Plant substrates* K -amylase activity

(units/ml)
Wheat bran (WB) 333
Tapioca starch refuse (TSR) 257
Corn meal (yellow) (CM) 257
Tapioca starch (refined) (TS) 61
Corn starch (refined) (CS) 4
Rice straw (untreated) (UTS) 114
Rice straw (alkali treated) (ATS) 114
Water hyacinth (powered) (WH) 114
Groundnut meal (defatted) (GM) 216
Rice bran (RB) 4

*All the substrates were used at a concentration to supFIy carbon
equivalent to 3% vyellow corn flour. For basal medium
content see text.

< -AMYLASE PRODUCTION MEDIUM UnLISING AGRO-INDUSTRIAL WASTES

n?s ofthe m e
er flasks and autoo(;ave at ll (ﬁ 2
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Table 2. production of «:-amylase by a.oryzae (1120)
GROWN IN MEDIA COMPOUNDED WITH INDIVIDUAL PLANT
material or IN COMBINATION

Substrates* c<-amylase activity (units/ml)
96 hr 120 hr

TSR 2% 223 238
3% 247 257
4% 223 345
5% 297 345
TS 2% 58 123
4% 26 62
WB 2% 222 217
4% 290 218
CM 2% 114 176
3% 114 257
4% 151 214
5% - 114
RB 2% 3 3%
3% 141 70
5% 141 106
TSR 4% +GM 1%+RB 1% 355 401
TSR 4% +GM 2% +RB 1% 263 424
TSR 4% +GM 1% 289 401
TSR 4% +GM 2% 230 401
TS 2%+GM 1% 263 257
TS 4%+GM 1% 263 289
TS 4%+GM 2%+RB 1% 263 33

*For Abbreviations see Table L
Basal medium as in text but without peptone and yeast extract.
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TABIE 3. EFFECT OF FORTIFICATION WITH DIFFERENT NITROGEN
SOURCES ON 0<-AMYLASE PRODUCTION BY A. ORYZAE (1120)

o<-amylase Culture
N sources* activity filtrate

(units/ml) pH
CO (NH2)a 212 11
(NH4)2 so4 246 72
kno3 309 8.1
NaN03 345 8.4
NANO-i 345 8.4
NHtCI 215 6.5
CO (NH2)2+ (NH4)2504 401 6.7

} Basal medium as in text (N sources different) except it did not

contain peptone and yeast extract.

Carbohydrate source: TSR 4%+GM 2%+RB 1%
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Table 4. effect of different dosages of kh2po4 and k2hpod
ON oc-AMYLASE PRODUCTION BY A. ORYZAE (1120)

Salt Concn in the medium (%) K -amylase Culture

activity filtrate
k2hpo4 kh2po4  (units/ml) pH
0.084 Nil 263 8.1
Nil 01 AT 8.2
Nil 0.2 180 79
Nil 0.3 219 78
Nil ! 04 219 1.1
0.084 01 247 8.1
0.084 0.2 250 8.1
0.084 03 289 79
0.084 04 325 78

Carbohydrate source: TSR 4%+GM 2% +RB 1%

Basal medium contained (g/1): (NH4)j S04=1.4; CO(NH22
=0.3; CaCl2H20=0.3;MqS04.7H20=0.3;FeS04.7H20=0.005;
MnS04.H20 =0.00156; ZnClI2=0.00167; CoCl2.6H20 = 0.002;
tap water to make 1 1.

Table 5. effect of certain mineral salts on o<-amylase
PRODUCTION BY A. ORYZAE (1120)

. o<-amylase Culture
Nutrients activity filtrate
(units/ml) pH
No MgS04 140.8 7.0
No CaCl2 140.8 72
No micronutrients 105.6 7.15
Control* 395.0 6.85

*Basal medium as in text.
Carbohydrate source: TSR 4%+ GM 2% +RB 1%
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Effect of Some Process Parameters on Production of
Active Dry Baker’s Yeast

P. N. Srinivasa Rao, S. C._ Basappa, Y. S. Lewis and P. K. Ramanathan
Central Food Technological Research Institute, Mysore-570 013, India

Manuscript received 11 June 1982; revised 28 December 1982

Effect of process parameters like fermentation time, number of stages of cultivation and drying methods and condi-
tions on active dry yeast production were studied in 25 and 25 kg batches. Yeast harvested after 24 hr fermen-
tation, grown in 4 stages from slant culture gave a satisfactory product after drying. Among the drying methods
studied namely, cross flow, truck drier, batch throu%lh flow drier and fluidised bed drier, batch through flow drier was
found suitable for small scale operation, whereas fluidised bed operating with an air temperature at 45°C, produced
satisfactory dry yeast on large scale.

With the rapld %rowth in bakery industry, the require- ~ ADY i bemg Pr_oduced on a |arge scale since several
ment of baker’s yeast has been steadily inCreasing. It 1s  years, but the 0etails of productionare not avajlable as
redicted that thie countm(’s requirement of Active Dry  the processes have been patented. Reviews ondryln%east
east (ADY) will he about 7000tons per annum by 1983, have been presented by many authors,15 but” commiplete
Most of the bakeries are of medium or small scale with ~ data on the Rrocessm aspects have not Deen published
limited storage facilities. Their raw material requirement — The frese t study Was undertaken to_collect data on
IS meagre. “Active dry yeast Is well suited for satlsffyl_ng process parameters. like, fermentation time, number of
the demand of these (nits, since It has a long shelf-ife  stages of fermentation etc., on the production of active
under ambient conditions. dry bakers yeast.

3
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Materials and Methods

Cane molasses diluted to 10 percent sugar content and
adjusted to pH 4.5 was sterilized, clarified and used as
carbo_hrdrate source in the studies. Acid treated com-
mercial supey phovs\}_)hate extract (6 per cent on molanes
basis) was mixed with urea (3 per cent on molanes basis)
and Used as nutritents in the studies,

An_ Inoculum of selected strain of Saccharomyces
cerevisiae was built in 4 flasks of one litre capacity and
fed to a 101 fermentor. ~After 15 hr of fermentation,
the contents were transferred to 200 1 fermentor. A
cylindrical .SS vessel. of 0.5 M(d)xl.2M(h) g200 )
provided with an SSalrspargerat he bottom Wwas used.

Molasses (pH 4'5f) was adged for 13 hr at the rate o

32 Lhr. and the fermentation continued at 30+ 1°C

with aeration of IV/V/min. The pH of broth did not
vary durlng fermentation. At the end of 15 hr, the yeast
wag harvested In a Sharpies Super_centrifuge.

The wet yeast was suspended at 30*1 °C in molasses
medium 53 Rer cent sugar, pH 4.5) and aerated at 0.5V/V/
min for 10hr. The yeast was harvested in Sharpies super
|cetntrlfuge and granulated in an oscillatory type granu-
atay.

The wet 0%ranules were dried in a_batch through flow
drier at 30°C for 6 hr at a tray loading of 0.5 kg per sft.
and air velocity 0.5 t per sec. The dfied granules were
packed in canS under nitrogen. . .

The viability of dry 7\/east Was examined using buffered
methylene blue stajn7and the activity was determined
by the time required to double a fixed uant|t¥ ofdough.

For large scale trials, the yeast %rown rom 200 1
fermentor”was inoculated to & 6001 53 fermentor (0.7
M(d)xl.5 M) and fermented for 15 hr at 30+1°C.
The yeast broth was used as inoculym for the final stage.
. Tfie final fermentor (40001) cansists of vertical cylind
rical MS epoxy coated vessel (14 (d)M x 3.25 M) with SS
air_distibutor at the bottom, with provision for circu-
lating the broth through a plate heat exchanger cooled
with" water at 20&.

Air from a rotary vane blower was passed through a
water cooled _fZO 2 coil and a sePar_ ting chamber to
free it from oil, dust etc., before entering the fermentor,

The conditions of fermentation were same as indicated
earlier except that the medium was fed at an uniform
rate of 601 perhr. The temRerature, pH and cell density
were recorded at reqular intervals. _

After separatm? the broth in a nozzle centrifuge, the
cream was conditioned In BRer cent su%ar for “10 .
The yeast was harvested, washed In a nozzle separator
and filtered in a filter press. The wet cake was granulated
and dried in a fluidised bed drier at 40+5°C,

The fluidised bed drier consisted of a stainless steel
SSS) conical ve?]sel 0f 460 mm d|ma%ter wﬂp steam h?ated

Ir ‘heater at the bottom. An exhaust fan capable of
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sucking 1700, cubic meters (40-45°Cg P]er hr th_rough the
bed of material supported on SS mesh at an air velocity
of one meter per Sec is also attached to the chamber.
About 20 kP of wet yeast was charged per batch. Inlet
ﬁg]tgr%rgaus air temgeratures were"recorded at reqular

Trials were also conducted using cross flow truck
drier with hot air at 50°C and tray loading of one
kg per stt. The granules, after dyrlng were ‘analysed
{Pnr]ergmsture, percentage viability” and dough raising

Results and Discussion

Effect of fermentation gerlod on the activity of d
yeast: It can be seen from Table 1 that the produc
?ot by fermentation of 13, 18 and 20 hy without condi-
lonifig, did not have sufficient activity, Even after
condifioning, yeasts cells grown for less’than 20 hr did
not maintain their activityon drying, while yeast grown
for 20 hr and condifione %avea roduct with sufficient
activity. Conditioning of calls ana maturity for a period
?rg ﬁa?ogg may perhaps be necessary for the synthesis of
Studies were carried out on the activity of yeast obtain-
ed In the 40001 fermentor feeding the medium for 13 hr
and removing. the broth after 5and 9 hr of maturing
Berlod and dried with or without conditioning. It can
e seen from Table 1, that the actméy of yeast Was poor
( 5, While sufficient
activity was foticed in yeast got after 9 hr maturation
followed by _co_nd|t|on|n?. _1t" may be concluded from
this that a mipimum maturity period of 6-9 hr is neces-
Saﬁl_ along with conditioning for obtaining yeast with
sufficient activity.

after maturing for a Penod of lan

Table 1 effect of fermentation time, batch size and
CONDITIONING ON

DRY YEAST ACTMITY
With conditioning  \ithout conditioning

Fermentation Batch

o Sz Dowh Viebiity Dowh Viebiy
0
Wl tiﬁ%?ng?n) " tir?%?g?n) "
3 25 >90 <10 - -
14 50 D o0 - -
18 25 >90 <10 - -

18 50 P 60 - -
| 25 3 2 10
2 50 4 Y/ 0 n

Moisture content of dry yeast was 8%
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Table 2. effectAC%f number of stages of fermentation on Table 3. effect of drying method on dry yeast activity

Drying method Qé%?g DOUQ%%'SIHQ \ﬁf(i(%lty

VY CF DRY baker’s yeast
Source of inoculum No. of Dough raising  Viabili
Sl O e

Slant 2 >120 %
Slant 3 40 0
Slant 4 iy Vi
Reconstituted dry yeast 2 40 &

Effect of propagation stages: The activity of dry
yeast has been found to be influenced in the method of
inoculum development (Table 2). When reconstitute
dry yeast was used as inoculum for 600 1fermentor and
finally In 4000 1 fermentor, the activity of the biomags
was High enough. The lower activity for yeast grown n
2 stages may be due to the high %_rovvt_h rdte andl lack of
maturity period. Yeast Propa?a lon In 34 stages may,
gr%%r\(/ertore be necessary o gel’ dry yeast with” enough

Met%od of drying:  The drying, of yeast press cakes
(76-77 per cent moisture) was facilitatéd by granulating
in an oscillatory granulator to strands of 1-2 mm dia-
meter.. They were then loaded qn trays for drying.

Durin drymg of yeast at ambient témperature 5°Cg
the activity was lost rapidly when the” moisture Tevel
fell below"20 Per cent. _ ,

Yeast granules, were dried at 30-35°C in an experi-
mental through-flow dryer b ;I)assmg air through a
fixed bed. The moisture confent was feduced to 8 per
cent in 4-5 hr and the yeast had an activity of 90 per cent.
Reed and Pepgleri have reported a drying time of 3-4
hr ina 4 champer continuous belt drier atan air tempe-
rature of 42, 41, 32.and 28°C. The drying time varied
from 3-6 hr for an air temperature less than 45aC and
yeast temperature less than 40°C, for US belf drier,

Yeast granules were also dried in a cross flow truck
drier at 50-52°C at a tray loading of 1.0-0.75 kg per stt.
Thte_ déylng time was 4" hr and"sufficient activity was
noticed. . _

Granulated }/east was fed to batch fluidised bed drier
at 20-25 kg of wet yeast and dried at 40-60°C. The
material temBerature was below 32°C. Drying time
varied. from 05.t0 1 hr,

. Drying, condlitions: ~ Table 3 represents the compara-
tive activity of yeast produced by various drying methods

Through flow drier 21-Y) % &
G nerﬂOWtype fuk I3 i) &
Fluidised bed drier 60 6 60
Fluidised bed orier 45 4 &

and drying conditions. The dr¥ yeast got from fluidised

d  bed drier t 60°C had low viabifity (60 er cent), whereas

east dried at 40-45°C, had Considerable” viahility.
nitial caking of the granules. occured and theY_ Were
broken after "10-15 min ogeratlon. Cyclic variation of

aly temperature from 40-

0°C also did not. give yeast

with enough activity. Reported values™ indicate an air
temperature of 46°C and a drying time of 120 min for
commercial fluidised bed driers. [t is important to keep
the_yeast temperature as low as possible,

Conclusion:~ From these studies, ADY can be pro

duced by growing the yeast for 23 hr'in 4 stages and
conditioning it. “Batch through-flow driers,are safis-
factory for “small capacities, Where the capital outlay
i limited and fluidised bed driers operatln? at an ajr

temperature of 45°C would be useful for Targe scale

operation.
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RESEARCH NOTES

PRESERVATION OF HIGH MOISTURE PADDY
WITH COMMON SALT
High moisture harvestedl curing rainy season in @
!\/b%nad viIIage\RgsbrXr/ixed with pmjenr%dco?ryrmnsal_tand
its preservative effect tested. Uncer the humd climate
of Malnad (25-26°C and 85-9094RH), pacidy with 30-35%
moisture wes preserved for two with 25% salt
when stored efther in quny beg or open heap. At 5%
salt concentration, it wes preserved for 3months. After the

oessation of the rain, the Stored pacdy wes oriedandmilled.
Milled rice contained less than 1% salt which did not

acoeptance, by corsumers, affect its

Preservation, of high moisture ?addy IS a. Serious
problem especially in"areas where the harvestln? time
coincides with the“onset of monsoon.  Several treatments
such as acetic acid, ammonia, urea, bleaching powder
Proplonates_ and sodium chloridel 9 have been sugqested
or prolongmg the life ofthe moist grains. Amongthese
sodjum.chioride seems promising bécause of its universal
availability and nontoxic nature, but the paday becomes
sticky and difficult to handle. * Inspite, of thise draw-
backs, it has been used succesfully In field. trials. . The
preservative action of common Salt on high moisture
paddy under laboratory conditions in M}(/sore and fiel
conditions in Malnad “area of Karnataka, during the
monsoon of 1980 is reported here.

Powdered common salt was mixed with ke of Paddy
of about 37 per cent moisture at 1-6 per cent levels,
Mojsture removed by exosmosis In the Tirst 24 hr, and
moisture content of paddy1after stroage for two weeks
In cotton bags under ambient atmosphere were determin-
ed (Table ﬂ Mohr’s titration method1l was adopted

Tabte 1. EXCOVCRIS AND SALTRETENTION IN HIGH MOISTURE PADDY
TREATED WITH COMVON
Salt

W SAT
Brine drained isture  Salf congent of.
oonen In (ZH%)ﬂlr. P%%%F(Q;)M ESFC% gn r(o%e
N

" %
P

193+
)
1 o
»
W& basis

i
b VW& bas

ﬁT'H“?%t A
ina tray

21.8 O

5 %
Al 75
22.1 %

219

. 30
orine ooze({?)ut fromthe grains collected

the salt content of the grain. Known
f the grains were soaked in Water overm?ht
and the brine leached out from the grain, was collected
by decantation with repreated washing. Salt content of
this sojution was determined and exgressed as per cen-
tage of salt in the qram. The paddy treated with 1-4
Per cent common salt developed foul Smell posably due
0 microbial attack. The pagidy treated with 56 pef cent
common salt had normal colodr and smell. 1t was found
that removal of water from moist paddy by exosmosis
was higher at 5-6 per cent concentration of'salt, There
was gradual moisture loss eve in the untreated (controlg
paddy possioly due to small size of the sample. |
subséquent tridls, split dose application of salt, was made
0 ‘assess’ its efficacy for moisture removal and preser-
vation of addg. As 5 per cent salt was found to afford
satisfactory préservative action, this amount of salt was
added in split doses as indicated in Fig, 1and the total
volume of fluid drained from the F,a dy was collected
and measured.  Split dose application of salt did not
enhance the removal of water from the paddy.
This was followed by large scale stugies In a wllaPe
near Shimoga in the Malnad area of Karnataka State.
Twq tonnes of freshly harvested paddy (var. Jaya
having 30-35 per cent moisture was mixed with 2.5 an

for es,timating
(wannty of t

d  Hper tent levels of Powdered common salt and the pre-

servative action noted, = The treated paday was stored
both In gunny bags and in open heaps. Thé field studies
confirméd that_Under humid epvironment of Malnad
(25-26°Cand 85-90 Rer cent RH), even 2.5 per cent salt
could preserve hlg moisture ‘paddy for about two
months. A secondl dosage at the erid of two months

400 Initial moisture of paddy 29-6°%
300

200

100

- I 1 )
24 48 72 96 168

Hours after salt treatment

" 1 B g g ema

174
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with 2.5 per cent salt further enhanced the storage life
by ong more month. Paddy treated with 5 per cent salt
In a smqle dose also was preserved for 3 months. At
the conclysion of the rainy season, correspondmg to 2-3
months of storage representative samples of paddy were
dried.in the sun and shelled and milled i’ laboratory
McGill sheller and miller respecﬂvel;r. A random sample
of rice obtained from 5 per cent salt treatment showed
that 1 per cent salt concentration was rather hl?h EN
comPared to the earlier observation.8 This could be
due to prolonged storage of paddy under h|?h humidity
or due to sorne unknown factors. The sall content |n
treated rice increased the cooking time from 15 min
(untreated rice) to 18 min. The ricé had very good taste
as assessed by the local loeo le to whom the rice was
given for evaluation and also by the authors. The milling
uahtsyofthe paddy was not aftered. Encourag%db the
results, many farm@rs adopted this method with advan-

tage durln% the 1981 season. L
preservative effect of common salt is hlghly

hile th
useful, the salt solution stlckm%,to grains imparts a
moist and sticky appearance. This could be, overcome
bg mixing the paddy with fine sand during drying follow-
ed_by s

I&ving.
T %assista%ce_of Mr. M. R. Mukunda, in carrying out
the experiment is gratefully acknowledged.
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RAPID DETECTION OF SESAME OIL IN
COLOURED FATTY FOODS

Arapid method for detection of sesame oil in coloured fatty
foods has been developed. It consists of extraction of
coloured oil from foods by acetone and acetonitrile mix-
ture, cleaning up of extractants by passing through a
column of activated charcoal and silanized glass wool layer
and finally subjecting to modified ‘Baucouin’ test with
concentrated eluants. This sensitive method can detect
10 mg of sesame oil per gram of sample.

Presence of sesame oil in fatty foods, is usually detect-
ed by the modified Baudouin test.12 This test is not
applicable to coloured sample, particularly those cqn-
taining fat soluble colours which turn pink to red with
the a d|t|(])n of HCL. Method3* available for removal
of such colours are not vely effective ana time consum-
ing. In this communication, a simple and convenient
method has, been proposed for removal of ail soluble
colours and subsequent detection of sesame oil in
coloured fatty foods. o

. Glass column (0./5 cm 1.D.) is filled with 14 g of
silanized glass wool FSupleco ompany, USA) topped
with 2 cnt column of activated ,CharCOflL i

The columns are Rre-wetted with 6 ml of acetonitrile.
Oneml (or 1 P) of the fatty material is taken in.a_0 ml
lodine flask, Iml of acetorie and 3ml of acetonitrile are
added and shaken wgorousl In & mechanical shaker for
2 min and allowed 0 stand. The contents of the flask

et se_Parated Into two layers, the ulnper Iaylerjs poured_on

e silanized glass wool"column slowly. “This extraction
procedure is repeated three times, FlnaIIY, 1ml of aceto-
nitrile Is passed through the column. Al the eluants are
collected” ana evaporated in a rotary flash evaporator.
One ml of cone, HCL and 0.04 ml of furfural Solution
(2 per cent solution in ethanol) are added to the residue



176

and shaken for a while. Appearance of pink to red
colour Indicates the presence’ 0f sesame oil, the colour
generated i5 stable even on dilution with e(1ua| volume

Twater. The method Is sensitive and rapid. 1t can detect
upto 10 mg of sesame oil in one gram of the fatty foods.

Appearance of colour by the Baudouin test is known
to be due to the presence of sesamolin which yields
sesamol on hydrolysis. In this method, sesamolin and
sesamol are extracted from the sample along with some
quantity of most of the colour. The colour and the inter-
ferllng substances are eliminated by passing through the
column,

- Reproducible results are obtained if the column isnot
filled too tight or too loose (approx. 14 ﬁ of wool oc-
cupies 10 cm of the column). " The Ienqt of charcoal
should not be more than 2 cm and less than 15 cm as
It has been observed in either case that the recovery and
the elimination of interfering materials are adyersely
affected. The qluantlty ofthe Sample under investigation
should be about Imlor 1g. Withan increase of thie size
of the sample the adsorbént (the column diameter as
well as length) should be increased.
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CHARACTERISTICS AND COMPOSITION  OF
SIMAROUBA GLAVCA D.C- SEEDS AND FAT

The seed fat of Simarouba glauca D. C. (Simaroubaceae)
of Central American origin, is edible and used as a sub-
stitute for cocoa butter after fractionation. The charact-
teristics and fatty acid composition of the seed and fat of an
Indian grown variety were found similar to those found in
other countries. The seeds consist of 40.0% kernel, which
contain 60.3% fat, having an iodine value of 52.6 and
saponification value of 190.5. The fatty acid composition
Smol. %) is as follows; 16:0, 12:6; 18:0; 30:4; 18:1,52.1;
9: 18:3, 1.3 and 20:0, 1.7.

The seedfat of Simarouba glauca D. C. (Simarquba-
ceag), the Aceituno tree (a native of EI Salvador) are

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL 20, JULY/AUGUST 1983

edible and find use as cocoa butter substitute after frac-
tionation. |t has been recently introduced into India
from El Salvador by the National Bureau of Plant
Genetic Resources af the RernaI Station, Amravati
Maharashtra, and a seed sample from Amravati supplied
by the Directorate of Qilseeds Development, Govern-
ment of India, Hyderabad-500 029 was investigated.

. olauca sedds are brown coloured and oval-shaped.
The seed”and fat characteristics %lven in Table 1were
determined according to_the methods of the American
Ol Chemists” Saciety 1 The seeds contain 40.0 per cent
kernels and the kerriels contain 60.3 per cent fat. The
odourless, greenish-yellow fat melted at 264°C, and
had igdine Value 52.6 and saponification value 1905,
Negative tu_rb|d|éyz, picric acid3 and Halphen* tests on
the” fat indicated the absence of hydroxy, epoxy and
cyclopropene fatty acids respectively. THin-layer” chro-
matography of the fat and its methyl esters on’silica gel
G usm? fexane, diethyl ether: gcetic acid 580:20:1,
v/v/v)f also showed the absence of unusyal fatty acids,
The Tatty acid composition was determined as” methyl

Table 1 characteristics of simarouba glauca d.c. seeds
AND FAT

rted val Present

Fgfpg Ret. 7 vw%r?(
Origin H Salvador Burundi  India

Seed characteristics

W of 100 seeds, (0) — — k3

Vol of 100 seeck,

In n-hexane _ 120
Kermel, (%9 Y — 40
Hull, (0% i) —
Seed! moisture gl 140 37 83
Kermel moisture (%) — — 106
Hull moisture (% — — 39
Qll in kermels, (976" 639 01 603
Ol in hulls, (0" - = 11
Protein in kernels }%‘) 500 — 546
Protein in hulls SO 0) - - 45
Ash in kermels }‘/0°) — — 45
Ash in hulls, (49 S — 35
Kemel ol
Refractive inckx, n ° 146%  146% 145
Acid value 0.7 05 06
lodline value 574 504 526
Saponification value 1921 180 1905
Unsaponifigblc metter, %9 04 04 03
Melting point, (°C) 280 210 264

“Dry loasis.



TRADITIONAL INTERVEDIATE MOISTURE BEEF PRODUCT

Table 2. FATTY ACID COMPOSITION (MOL. %) OF SIMAROUBA
GLAUCA D.C. KERNEL FAT

Reported values Present

Ref. 5  Ref 7+ work

H Salvador San Salvador Burundi  India

Palmitic ) 116 14 126
Stearic | 35 2.7 274 04
Oleic 626 %0 54 921
Linoleic 35 39 19 19
Linolenic 04 — 0.2 13
Arachidic — 18 15 17

*Alkali isomeiisation method, others chromatoar
+Aso reported to contain 029 of 1(?):/t (S CYOElcaphy.

esters ysing a_ Hewlett-Packard 5340A Pas chromato-
graph fitted with a HF detector and coup ed with a data
processor. A Iass column (2.0 m x0.8 mm) packed with
10per cent DEGS on chromosorb W HP and maintain-
ed at 200°C was used. The mole per cent comPosrtron
was calculated from the weight per cent composition and
IS given in Table 2, anng with other published values.
The major fatty acids components are oleic (52.1 per
centg and stearic B304 per cent} followed by palmitic
(12,0 per cent). The characteristics of fat and the fatty
acid composition of the seed fat of the Indian origin do
not significantly differ from those reported for” seeds
of other countriess'T.
Protern In kernel is 54.6 per cent the protein but
15 net t for feed purposes because of toxicity®.
Considering the high fat content in the kemels and
the moderate Todine value and hrph coptent of oleic and
stearic acids, the fat has good potetnial for use as edible
fat. or for blending with Vanaspati, or for use.as a cqcoa
butter substitute Or as an extender, after Suitable frac-
tionation. . glauca tree is, therefore, worth cuItrvatrn?
on a large scale In forests and” other-non-agricultura

dreas.
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A PRELIMINARY STUDY ON A TRADITIONAL
INTERMEDIATE MOISTURE BEEF PRODUCT

The present study reports on the contribution of coconut
sugar and salt in lowering the water activity (a*) of a
traditional Indonesian intermediate moisture (IM) beef
product known as dendeng. The combination of coconut
sugar and the spices coriander, garlic, tamarind and roots
of greater gaianga achieve a characteristic flavour of
the finished product. This traditional IM meat has the
potential as a base for modification into a variety of IM
products.

Recently, there has been a resurgence of interest i
M products as human food and Current research in-
cIudes a search for new humectants and humectant
combinations.1-2 ~ Some studies have also explored
tradrtronal IM meat tﬁroducts as reported by Labuza3+4,
Van der |et an aylor.6
The spicy dehy rated meat known as dendeng is a
traditional “Indoriesian IM beef product which incor-
norates coconut sugar, salt and spices. It IS being pro-
duced at the cottage industry level for many years and
has high, accegtance In that countrz gossrbly alsoin some
regions in Asia. The coconut Sugar and spices added
give a characteristic flavour, which drfferentrates this
product from othertradrtrona Mmeats suc as pem-

mican, biltong an Attempts ma  Som

Information gboutjﬁte factorsa trngt(n g||ty ang

stability of dendeng have been summarized here,
The Composition 0i the soakrn% mixture for 1kg meat

(glrced oy dsteakgwas 200 g coconut sugar, 55 ¢ cook-
Ing salt, 60 g coriander, /

roots of Preater garanga and ml of water. . The
flow sheet for de dend pre aratron 1S drven n Frg
The AOAC procedure Tor the determination of moiSture
content of meat and meat products was followed/ and
a Vaisala HM 11 electric humidity meter and probe
calibrated agarnst salt solutions of different saturation

In the RH Tange of 52 per cent (sodium bromide) to

garlrc 8 g tamarind, 2
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Fresh meat

Sliced
(approx. 3 mm thick)

Soéked
(L hr at room temperature)

Spread (%n trays
Diied
A€ hr at_35°C, dryer RH ca 24 per cent)
3 hrat 70°C dr;yer RH ca 17 per cent)
Denéeng
Fig. 1 Flow sheet of dendeng preparation.

97 per cent Jpotass,ium sulprhate) was used for water
activity (aw determination. The results are presented in

Table L™ The dehydration at 70°C for 180 min or 35°C

for 270 min resulted in moisture contents of 15-20 per
cent. There was no significant variation In drying rate
between the. different treatments, but the ai 0f the
untreated dried sample dehydrated at 35°C for 270 min
\(I)V%SZ 0t.670\év61||e the aw of the other samples ranged from

52 10 0.60.

Table 1 moisture CONTENT AND aw OF MEAT SHICES SUBJECTED

TO DIFFERENT TREATMENTS AND DR'ED] gOR MIN. AT
C OR FOR 3 HR AT [0°C
' yving  Moisture r
T W N e U
O m e
Control — 0 24 0.99*
Soaked i ut ' '
QEaca — 0 63 0%
b 20 166 057
10 19 159 052
Soaked in spices . 0 e 09
53 B B
e o
30 — 0 %3 093
b 20 179 060
10 180 146 057
*the sample wes spoiled

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL 20, JULY/aUGUST 1983

It is evident from the results that the addition of
coconut sugar and salt lowered of the moisture content
and a” of the products, while the spices did not contri-
bute In any way. Sucrose and. sodium chloride are safe
and effective agents for. reducing a" levels in IM foods
and sucrose, as the main component of coconut sugar,
makes the ma{or contribution to the reduction of the'a,,
of this product.  The use of high concentrations of these
humectants is limited only by organoleptic considera-
tions. . However, the combination_ of coconut Sugar
and I%ﬁlces Imparted a characteristic flavour to the finish-
ed IM heef and the palatability and acceptability of the
product was improved.

Samples were rehydrated for one week at room fempe-
rature In glass Jars over salt solutions of seven different
saturations in the RH range of 52to 97 per cent. Meat
slices which were rehydratéd in atmospheres of high RH
(85t0 97 ?er cent) resulted in_having moisture contents
and awin the range of 30to 40 per cént and 0.74 to 0.93
respectively, as compared to Untreated meat having a
moisture content of Ber cent and awof 0.96. Rehy-
dratmq at lower RH (52 to 80 per cent) gave moisture
contents and awin the range of 15to 28 percentand 0 60
to, 080 respectively, as Compared to untreated meat
with a moisture content of 15 per cent awqf 0.62. Pre-
sumably, some of the sugar and salt remaining on the
surface”get bound to other food components and form
an amorphous solid when drying is sufficiently rapid.
If these "products are exEosed t0 conditions of high
relative humidity, an uptake of water will occur and can
Increase the moisture content of the products.

Further studies are contemplated on the storage
stability of traditional and modifieq| dendeng products
In"terms of rancidity, protein quality (eg changes in
available lysing), non-enzymic prowning”and micro-
biological quality. The aim of this work Was to produce
IM products which show either increased storage stabi-
lity, increased nutritional quality or [ess costly to manu-
facture ?nd distribyte to local pogulz?tlons, or in whic
some of the meat IS substituted by less expensive an
[)eadl(h/ available local ingredients Such as corn grits or

reaqfruit.
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PRODUCTION OF THERMOSTABLE DEOXY-

RIBONUCLEASE AND ENTEROTOXINS BY STA-

PHYLOCOCCUS AUREUS IN KHOA DURING
STORAGE

Thermostable deoxyribonuclease and detectable levels
(2™g) of enterotoxins were produced by strains of Staphy-
lococcus aureus in Khoa having different moisture levels
(26-48%) and kept for a week at room temperature
(25-3500).

. Strains of Staphylococcus aureus are of public health
|mBortance in view of their ability to elaborate_thermo-
stanle enterotoxins and, deoxyribonuclease (TDNase)
In various foods including indigenous milk products,
the consumption of which would result in food poison-
mg outpreaks. Among the several Indian milk products
Kfoa (concentrated milk) havm% a moisture’ level of
26-28 per cent Is WIdeIY consumed_and used in the pre-
paration of Indian milk sweets. This milk product I
exposed to Staphylococcal contamination, due to manua
handling of the Product. L o

Incidénce of Sia hglococm, including enterotoxigenic
strains have been r ;
It has been reported that there is production of entero-
toxin in raw ang pasteurised milk and cheese, If the
products have high initial load of S. aureus™, The
gresent study was undertaken to find qut the ability of
9. areus cuftures to produce entero:oxins and TDNase
if inoculated into samples of Khoa having 3 levels of
moisture and stored Under natural congitions.

The test cultures Included

1) three wild isolates of
S. aureus (K-283

K-192 and “K-220) isolated from

samples of market Khoa.1 of which K-283 and” K-192
roduced enterotoxins A_and E, respectively, while

-220 produced toxins AB,D and E and (if) one stan-

Pilatl
| ETG
TDN

rted to be ,hi?h In market KhoaA' 3
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dard strain A% producing toxin A onlg. The wild
isolates were identified according to the Procedure
described by Baird-Parker,to  Individual enterotoxing
were detected by optimal sensitivity plate method of
Robhins et al.u’, , _

The test organisms were grown in 3.7 per cent brain
heart_ infusiof BBH(I? brotht for 24 hr at 37°C and
centrlfu?ed at 10.000r,p.m. for 20 min. The resultlng
supernates were discardeq and the, cells were suspende
In_sterile 0.9 per cent saling, to Pl\(e 50 per cent trans-
mittance at 600 nm. Serial dilutions were then pre-
pared and é)lated on eqq golk-telIurlte-glycme-pyruvate
agar (ETGPA) of Baird-Parkerl2 to™ determine. the
colony forming units (CFU) in their respective dilutions.

One litre aliquots of good quality raw cow’s whole
milk were boiled in an open pan (Karahi) over fire with
continuous stirring till the “product reached a pas
consistency. - The pan was removed after scraping an
contents allowed to cool down to room temperature,
Durmg_ Processmg P_recautlons,were taken o avoid
microbial contamination. The final product was stored
n }Erevmusly sterilised glass stoppered bottles.

hoa samfles havmtq moisture levels of 26-38 per cent
low), 38-42 per cent’ (medium) and 4548 per cent
h|?h), were prepared, by utilizing sterile glass distilled
Waler wherever necessary, - One hiundred ¢ quantities of
Khoa were Inoculated with the test culturgs at levels of
1X10CFU/g.  Inoculated samples were incubated at
room temperature-RT 525-35° ) and_at 4-5IC and
analysed for TDNase and enterotoxins, periodicall
llJJ)t_O 1 week. Samples stored at RT were analysed.
ninoculated Khoa samples served as, controls.” Test
samples of Khoa_were not enumerated for staphylo-
cocceal counts. Fresh Khoa prior to_inoculation with
S. aureus test cultures were analysed for total bacterial
counts bg/ pour plate method “using tryptone yeast
extract déxtrose agar, s,taPhyI_oco,ccaI counts by surface
rE)q of the appropriate “dilutions of the samples on

A of Baird-Parkerl2and also for the presence of
ase and enterotoxins. _

The methog of Read et a/.13 for the extraction of
enterotoxins from cheese was followed for the extrac-
tiop of TDNase from Khoa with a slight modification.
Difutions (10']2 of Khoa In 2 per cert_sodium Citrate
ufter were cen rlfu?ed at 10,000 r.p.m. for 30 min, and
the resulting supernatants were acidified to pH 4.5
with 6N FIC and again centrn‘uged t 10,000 rPn]_for
30 min._ The resulting supernatant fluids were neutralised
0 PH 70 with IN NaOH and then steamed for 15 ndn,
followed bﬁ centrlfu?atlo_n at 10,000 r.R.m. for 20 min,
The final supernatant” tluids were screened, for TDNase
by the toluidene bluedeox%_rlbonuclelc acid (TB-DNA)
agar Flatﬁ method  of lrac ica et JlIM _

Optimal sensitivity plate method of Robbins et alM
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Table 1. production of tdnase and enterotoxin(s) b7 J. aureus in khoa during storage

- S K-283 K-192 K-220 AlD
. * : . TDN : TPNagse :
a W e E e B TR BT g
Moisture level 26-28%
2 253 | A 18 E 18 AB 14 A
4 253 24 A 24 E 24 AB A A
6 2535 24 A 24 F 24 ABE | A
7T 5% X A 2 E 2 ABE 2 A
I 4-5 Nil Nil Nil Nil Nil B Nil Nil
Moisture level 38-42%
2 2535 | A 2 E A ABE 16 A
4 253 2 A 2 E A ABE 2 A
6 253 2 A 24 E 2 ABE 24 A
[ A 2 E Y] ABE 2 A
7 45 Nil Nil Nil Nil Nil Nil Nil Nil
Moisture level 45-48%
2 253 24 A 24 E 2 AB b A
4 253 24 A 24 E 2 AB 18 A
6 253 5 A PA) E 2 AB 2 A
I 253 oo A i E 2 AB 24 A
I 4-5 Nil Nil Nil Nil Nil Nil Nil Nil

«Zone diameter includes initial ciameter of well (5mn2 on TB-DNA agar plates.
Khoa Wes free from TDNase and enterotoxins prior o inoculation.

Was ado_P_ted for screening for enterotoxins A,B,C,D, &E
i aciditied samples méntioned above. _
Fresh Khoa was free from S. aureus, enterotoxins and

ase.

The results presented in Table_1 show that all the test
cultures of S, aureus produced. TDNase during storage
of incoculated Khoa samples within week. The levels of
TDNase produced py different wild cultures of S.
aureus were almost the same as_ evidenced by the zone
diameters which ranged from 18 mm after 2'days 10 25
mm after 6 days of storage. However, the levels of TD-
Nase produce bY the standarq strain_Ai100 was sli htIP/
less as compared fo the wild cultures, The varylng evels
of moisture in_Khoa showed no appreciable ‘effécts_on
the levels of TDNase produced by the cultures, The
TDNase increased rapidly during”the first 4 days of
storage after which its increase was only marginal. Al
the four test cultures of S. aureus failed to produce
TDNase in Khoa samples stored at RFGT for a week,
Control samples also Were negative for the presence of

DNase. Presence of TDNase (zone diamter of 10-12
mm) in market Knhoa samples reported’ earlier were due
E%Sgﬁ]rétammatmn of Khoa with"Staphylococci after pro-

The data presented in Table Lalso reveal that detec-
table levels (2pg) of enterotoxins) are produced b
S, aureus during storaqe of Khoa at RT, Quantification
of toxing was not pertormed. The wild cultures of S,
aureus K-283 and K-192 and the standard strain Aigo

roduced their respective enterotoxins AE and E.
The other wild type K-220 which was capable of produc-
ing more than one enterotoxin maintained its character
In” Khaa also. Althﬂugh toxin D was produced bg
K-220 In BHI broth, the same was not detected In Kho
durmg storage. There was no appreciable effect of the
varying moisture levels on enterotoxin(s) production by
S, auréus cultures in Khoa, except in case of wild isolate
K-220. n the presence of low majsture Jevel, toxins A
and B were produced durlnq the first 4 days ot storage
and subsequently there was the appearancé of E. How-
ever, In Khoa with medium moisture level, toxins AB
and E were detected throughout the period of storage.
In the presence of higher moisture level, toxin E was fiot
detected, whereas toxins A and B were detected during
the entire_period of storagie.

n RFGT stored samP es, Cultures K-283, K-192,
K-220 and AI®did not produce their respective entero-
toxins, however, toxin Bwas produced by K-220 in low



LACTOSE FERVENTING YEASTS IN MILK PRODUCTS

moisture Khou. Control samples were negative for the
resence of enterotoxin(s). nterotoxrn(s% detected in
hoa during storage were those produced by S. aureus
Cultures, sifice the” samples Prror to inoculation were
negative for the presence of toxins.

INCE NO atteths were made to quantify the entero-
toxins produced by the cultures in_Khoa, 1t cannot be
stated as to Wwhetfier there was an increase in the con-
centration of toxins as the storage period progressed
Although.the effect of water activity on Kgro duction. of
enterot0xins A and Bhas been studied™, ®the variation
in toxin production by K-220 in the present study can-
not be attributed to the role of water activity,” since
work on this line was not carried out in this invesigation.

In view of the abi |t¥ 0f S. aureus cultures to elaborate
TDNase and . enterotoxins in Khoa during storage,
Ggrenrc practrces are to be strictly enforced |7 the Kfioa

stry at all stages. of manufacture and distribution.
The senror author is thankful to CSIR, India for the
financial assistance. The authors are also thankful to
Dr. M. S. Ber qd oll, FRI, Univ, of Wisconsin, Madison
for providing Type culture, reference enterotoxins and
therr antisera.
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A NOTE ON LACTOSE FERMENTING YEASTS

IN MILK PRODUCTS

Milk products were analysed for lactose and non-lactose
fermenting yeasts, Dahi and cheese-whey —contained
only non-lactose fermenting yeasts, whereas cream and
butter contained both ti/pes the majority being .ion-lactose

fermentrng yeasts. Al

the lactose fermenting yeast iso-

is0’ates were identified as Candida psei-dotropicalis.

Lactose fermentrn? yeasts have been
used, along with lac

Iccultures in the prep

extensively
aratjon of

alcoholic fermented milk products such as kefir and

koumiss and for the production of alcohol and srngle cell
Protern from whey. Both lactose fermentrn an

non-

actose fermentrn yeasts have been IS0 ate rom dif-
erent airy rr)ro ucts.12  Candioa gt eétfotroprcars a

actose ferme trn{d yeast has been Isolated fro
from came

fermentrng yeasts such as Sac

bert cheese4 anng with other |
haromyces frag
Saccharomyces_ lactis, Torulopsis sphaerica and. Bret-

m Og hurt3
o

tanom%ces pecies. T results of a study ofthe rncrdence
and characteristics of lactose fermentrngyyeasts i milk

Broducts collected from Bangalore ciy; |
een re?orted In this note.

Sam

dahi (g Were procure
whey samples (4) were obtained from NDRI

Il ‘the sampl

€S Of Cream é) Unsalted desi butter (4 (% and
from the market while ¢

ndia, have

pase-
Ban?alore

were plated using malt extrac (%ar
(MEA) of pH 35 and the plates were incubated at 30°C
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Nilk e Vet ﬁn|d AT, \ertificaton
Proclct S?{H) counf/‘ml. examined rFer {f’lng fermenting
IS0lates Iolates
Cream 1 4500 5 5 0
2 80,000 9 8 1
3 128,000 U 3 1
Butter 1 39,000 ) 3 2 Candida pseudotropicalis
2 8500 9 1 2
3 43000 5 4 1
4 7000 8 8 0
Dahi 1 ) 3 3 0
2 45 4 4 0
3 202,000 16 16 0 .
4 108,000 1 il 0 Non-lactose fernenting yeasts were not
5 8,100 10 10 0 cent
Cheese- 1 5 5 5 0
ey 2 4) 4 4 0
3 10 7 7 0
4 0 9 9 0

for 48 hr. After determining yeast and mold count,
selected. colonies (about 10 per cent of the colonies
present in the plate) were picked and transferred to malt
extract broth. _The cultures were purified using standard
R/rlocedures. The purified isolates were maihtained_in

EA slants. Individual isolates were streaked on MEA
and their_colony characters and cell morpholo% were
noted.  Pellicle” and rmg formation were obsgrved In
malt extract broth. ~The spore forming ability was
assessed hy growmg the cultures_on sodiurm acetate agar
slants, incubated at 30°C for 7 days,5> Fermentatjon
characteristics were assessed by growing, the organism
In fermentation basal medium and"observing production
of acid and gas after 7da¥_s.6 AuxanQ(Tlra_phlc method
was Tollowed Tor the detection of assimitation of sugars
and nitrate.o6 The ability of the cultures to use alconol
as the_sole carbon source was determined by growm&]
them in_medium contamln? ammonium sulﬁhate 0
per cent), KH204 (0.1 per cent) Mg_\SOM A (0.0
cer cent) and alcohol (3 pér cent, V). Acid production
of the isolates was noted by plating the cultures. in
calciym — carbonate-yeast-glucose a?ar and observm?
tch(ﬁo(rjﬁseséofliunon of ¢alcium carbonate around the Yeas
(Al the samples contained yeasts and molds with the
viable counts’ ranging from™ 40 to 128,000 cells/ml.
It was mterestln%t note that the cheese-whey samples
contained very Tew or%anlsms. The majority of the
colonies were Tound to De yeasts as confirmed by micro-

scopic examination. . All the isolates were first checked
for lactose ferme_ntlng ability. None of the )(easts
isolated from dahi and cheesé whey were found o be
lactose fermenting type (Table 1). Among the 28 isolates
obtained from ciedm, onIRI 2 isolates were capable of
fermenting lactose. Of the 27 1solates gbtained from
butter, 5vere found to ferment lactose. All the 7 lactose
fermenting isolates produced cream to. yellowish white,
soft and smooth colonies on MEA.  Microscopic exami-
nation revealed that the cells had oval shape. and showed
budding with no ascosRore formation. Al the isolates
formed”thin ring on the surface and sediment at the
bottom.in broth Cultures. TheY fermented and assimilat-
ed inulin, lactose, (%Iucose, gdlactose, sucrose and raffi-
nose. None termented or assimilated maltose and potas-
sium nitrate.  Only two isolates (obtained from cream)
ytilized ethanol as sole source. of carbon. Acid pro-
duction was observed In three isolates only. Based on
these characteristics, all the seven isolates were identified
as_Candioa psuedotropicalis. _

The authars are grateful to Dr. H, Laxminarayana,
Vgsmng Professor, for his suggestions in the preparation

of this note.
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P.SK hanl!gnr
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NON-TOXIC MATERIALS  AGAINST RHIZOPERTHA DOMINICA
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SOME NON-TOXIC MATERIALS AS WHEAT
PROTECTANTS AGAINST RHIZOPERTHA
DOMINICA

Five non-toxic materials, silica gel, aluminium silicate,
pyrophyilite, talc and neem seed kernel powder were studied
for comparative efficacy and persistence against Rhizo-
pertha dominica. Silica gel, pyrophyilite and talc provided
100 per cent Kill of the Insects in wheat, exBosed to these
materials for a month. Silica gel proved the best and neem
(Azadaracta indica L.) Seed kernel powder least in pre-
venting internal infestation of the grains. The loss observed
in grains treated with silica gel was 13-15 times lower than
in the control. The persistence of non-toxic materials was
in the order of silica gel, aluminium silicate, neem Seed
kernel powder, talc and pyrophyilite.

,Amon%1000 species of known insect pests of storage,
Rh|zoRer a dominica auses extensive damage. Toxicants,
th_ou%] effective against storage pests afe not belng
widely used on account of their residual effect. Variou
workerst4 have evaluated the non-toxic. materials
as ?ram Protect_ants. Use of inert materials in J)Iac,e of
toxic materials Is advantageous In many ways e pemallX
from the health point and the cleanln% 0CeSSes sug
as sieving and washing adopted by nouse Wives are suffl-
clent to Separate these materials. “The present investiga-
tion was undertaken to study the control of R. dominica
In ‘HD 2009’ variety of wheat with commonly available
non-toxic materials”like aluminjum silicate, neem seed
kerel Powder_ _ gyro hw"te’ silica gel and talc under
ampient copditions in Hissar.

The test insect, R, dominica was reared at a tem8era-
ture of 33+2°C and at a relative humidity of 70-80 per
cent as described by Solomon5 Test materials which
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were dusts or powders, passm(]; through 30 mesh sieve
were used at 1to 2 per cent Tevel (Land 2g/100 g of
wheat) a?amst 51010 day old R. dominicd. Wheat
and non-toxic materials were mixed well in a test tube.

Twenty insects, 5-10 day old were introduced into the
treated tUbes and open ends of the tubes were covered
with muslin cloth, "Five tubes for each material along-
with 5_control tubes were placed in a BOD incubatoy
maintained at required temperature and_ relative humi-
dity. Observations on comparative efficacy were re-
cordled after one month which were based on the per-
centage mortality of the insect and per cent loss based on
the nimber of grains infested and weight of the damaged
grams. For persistence studies, 30 7.0t samples were

rawn from treated grains at 10 day”intervals for first
30 days and at 20 da;s, thereafter. Percentage mortality
was recorded after 72 hr, ,

Data in Table 1 indicate that all the non-toxic
materials except neem seed kernel gowder provided good
protection against R. dominica. The results with Silica
gl are in agreement with those of Khare and Agarwal3
and Chiulwho reported crystalline silica to be the most
effective of the, six dusts, namely, magnesium carbonate,
amorphous silica, crystaling ” silica, bentonjte, falc
and walnut shell powder against granarY weevil In rice.
Results obtained with neem seed”kernel powder are in
agreement with those achieved with neem parts against
larvae of Tribolium castaneum, Tribolium granarium
and adults of R. dominicaA

ofr.dominica in grains treated* with
NON-TOXIC MATERIALS

_%kiII at indicated levels

Table 1. mortality

Moterial Mean
o %
Al. silicate B3 00 .00
! an  0n @
Neem seed kemel - 55,00 0333 59.16
r ik D A B L)
it T
Proiee 20 & @8
i | my 09
Slca ) &Y @
T @ ny @9
X i o A )
CD. & % (114

f&w fgrargrr]\g%s%smﬁe means of angular transformation.
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Table 2. effect Of various non-toxic materials 85 wheat grain protectant against R.dominica*
: Leve Av Y%infested grains Av treatment mean
Vet %&fﬁj Number g Number g
0 0

Al silicate 1 091 107
(5.30) (564)

2 153 11 12 109

(12) (5.3) (626) (5%9)
Neem seed kernel ro1 18 13
po (7%) (69)

2 249 14 215 143

(903 (70 (849) (697)
Pyrophwilitc i 090 03
(680) (466)

2 038 057 064 045

(370) (469) (619 (457)
Silica gl 1 019 028
29) (3%)

2 005 005 012 0.16

(206) (22) (249 290)
Tdc 1 057 067
(449 (500

2 052 071 04 069

(440) (510) (44 (5.05)
Control 1 13 158
(814) (8.1)

2 231 253 18 205

(717) (637) (766) (724)

CD. & %% (1-87) (216)

Foures in parentheses are means of angular transformation.
‘Exposure @ﬁod IS one month, .

Silica gel was found to_be the best and. neem seed
kernel Fowder the least effectjve_in controllln? the loss
due to lesser grain_borer (Table 2). Silica gel treatment
resulted in 13-15 times more reduction In grain damage
than in control. Neem seed kernel powdereing a poor
antifeeding agent* against R. dominica can gavé similar
results as”tnat of Girish and Jain*
persistence wassilica gel>aluminiumsilicate>neemseed
kernel powder>talc>pyrophyllite (Table 3). In general,

The order of

h%er_ concentrations showed better performance,
Jotwani and Sircar2 reported that the protection offered
to wheat Seeds agzamst R. dominica was about 321 days,
when treated with neem seed kernel powder.

the particle size is_redued f{on 10to 1§ the
effectiveness increases.b, The Size of the tested silica Pel
was (. [i and hence this may be one of the reasons for
its effective action against R. ‘dominica. Silica qel havm%
good abrasive ability and being comparatively harde
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Table 3. percentage kill of R dominica in grains treated with various non-toxic materials at
DIFFERENT INTERVALS

Percentage Kill at incicated intenvel (cayg)

10 | 3 % Mean
Al silicate 250 2883 08 8Ly 0.4
(4256) (44.40) (2518 (1431) (3L.62)
Neem seed kermel powcer 499 170 3h 250 574
(1079 (1607) (1053 (6.18) (1986)
Pyrophylite 49 690 250 167 402
(1113 (1220) (647) (461) (860)
Silica el 20 89.37 1443 30 1354
(197) (1397) (6045) (3810) (6263)
Talc K¢ 108 33 167 680
(19.30) (1397) (907) (460) (1174)
CD. a 5% (11.06) (551)
Av. interval mean RN 304 0% 1050
(323) (312 (2.34) (1356)
CD. a 5% (49)

Figures in parentheses are means of angular transformation.

than other materials tested could absorb or in some way 6. Alexander, P, Kitcheper., J Briscoe, H, V. A, Jnert
disrupt tne water resistant epicuticle and thus p,romot_g st msecﬂmﬁ'es. J_%"\ jﬁ%‘d nature of IElffectlve USE,

water Toss and hence cause quicker death,  The insect- Ann. appl. Biol, o
cidal action of silica_gel due to_its sorptive gropertles 1 |ugg?réi%s' \gerwoﬁﬁr@gg%@
was reported by Majimder and Venugopal. o gaences', o, 198, p 190
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Receiv’el S ber@z © ™ DECAMETHRIN RESIDUES FROM TEA LEAVES

Revised 14 February AND THEIR TOXICITY TO HOUSEFLIES
References

: " : “ 1 Decis, a 2.8% emulsion of decamethrin, was Sprayed on tea
L Chﬂfhstwl% u/qlcegnt%foggel?glelsedabtlerg&. rr%terelgé?] leaves in the field and toxicity of the residues to houseflies
Ent, 1939, 32, 20"

was deteranined pre]riogically upto 7 days, byfto ical aphph-

i M ' cation. From the data, concentration of decamethrin

: JO%%“%%?B%@& eéti\r%e%fdsgg(? p{%m in tea leaves was calculated using the toxicity curve obtain-
t, 195 277100 " , ed from using decamethrin as standard. The results indi-

3 BP dﬁgg{ Wal,.R.S{(.egﬁectof non foxic mate- cate a rapid fall, both in toxicity and concentration of
f OIM ¥ InfE=Tation in'stored grains. - Indian J. Ent,, decamethrin, suggesting thereby that it was not persistent

e, o , under humid climatic conditions. The decrease in concen-
4 G's;e'e% r%m ar;dlgrn S'n}%t’ S%%%deﬁsg?grqnpegkm%ﬁf e tration of decametfin was upto 79.5% in 6 days]
ME Gt RN - Decamethrin, one of the most potent recently develop-

5 Solpmon, M E., Control of humiity it pOGSSUMIY- o4 "incerticide ‘was first syntheglzed b E||I)(/)t ot o
Res, f9g9d 12,43 In 1974 s a single pure isomer (m.p. 100°). It is highly




186

toxic to several important crop pests at dosages of 5-20
g/ha.2 In view of its h|qh toxicity to Ingects, there is a
Need to define its stability and dégradation mechanism
under a variety of congirions. Many reports on the
degradation of decamethrin on the léaf surface, ?Iass,
silica gel, S?_I| and water are available Roth under Taho-
ratory and Tield conditions.2’. From these re?orts, It 15
evident that the photodegradation products of decame-
thrin are less toxic than decamethrin itself. The persis-
tance of decamethrin on leaf surfaces ang in food com-
modities Is, therefore, of great concern, Since it prevents
use of food commodities for human consumption.
The results of our work on the toxicity of decamethrin
residues from tea levaes to houseflies are reported here.
Technical grade decamethrin £99 per cent) was obtain-
ed from Roussel Uclaf Procida, Paris (France). This wes
used in preparing the standard curve of decamethrin
toxicity against 3-4 days old female houseflies (FI% 1)
Decis,”a 28 per cent emulsion concentrate (EC) of
decamethrin, which was used for sifr)]raymp on tea ledves,
was supplied. by Hoechst Pharmaceuficals Limited,
Bombay (India). _
The, experiment, was conducted at Borbhetta Field
Experimental Station, Assam, which has a hot_humid
climate. " The refative humidity varied from 83 to 9
per cent and the average temperature was 28.99°C

7.—

" on
! T

Probit mortality

~
f

| 1 1
2:4 28 30
Log conc.(15'%g)
Fig. 1 Toxicity curve for stancard cecamethrin,

2:-0
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during the exRerimental period. The experimental area
cons Sed of three blocks. A, Band C each having four
plots; each plot was 150 sg. metres. Decis was sprayed
In blocks A'and B ona 13 year old tea crop at the rate
of 112 gland 168 ¢ Eer hectare (active ingredient)
respectivély. The block C, which was 100 m away
from the control received no decamethrin.  Each plot
consisted of 135 bushes. Green leaves (two and a bud
were, glu_cked from each_plot after 1 2,4 and 7 days 0
aél_Pll ation of Decis.. The samples were prepared by

C (crushing, te_arlng, curling) method.
. For toxicity“studies 5to 6 ¢ fea leaves were soaked
in 30 ml of acetone for 24 hr, and the extract separated.
The residue was washed five times with 15 ml of acetone.
The comnined extract was concentrated to a known
volume, and applied topically to 3-4 days old female
houseflies usm% an agla micrometer Syringe6. The
mortality counts were taken after 24 hr {Fig. 1) .

The fesults of toxicity studies with “décamethrin
residues from tea leaveS were subLect_ed to probit
analysis2  The re_gres_smn equation qntained was_used
to draw the probit_ kill vs concentration graph. These
are presented in Fig. 2. The LDS) valles calculated
from the regression équation are given in Table 1 These

2 valugs show. an increase with time indicating there by

gradual fall in toxicity. It 1s reported that mixtures of
ecamethrin photoproducts from_ sofution and solid
Bhase reactions are much less, toxic than decamethrin.

resuming that the toxicity of the residues was mostly
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Fig. 2. Toxicity of deca%emri _residues from tea leaves to
J y ouseﬂles.



DECAMETHRIN RESIDUES FROM TEA LEAVES AND TOXICITY TO HOUSEFLIES

Tabu 1. toxicitv of decamethrin residues from tea leaves
to houseflies™

Decamethrin

Treatment  Dose  Time of  LD50 (g residues
(milha)  sampling  tea leaves  (Bioassay)
(days)” per fly) (ppm)
A-l 400 1 2754 11290
B-I 600 1 169.8 1.8286
C-l - 1 — Nil
A-2 400 2 6310 0.4920
B-2 600 2 524.8 0.5916
C-2 — 2 — Nil
A-3 400 4 944.1 0.3288
B-3 600 4 7079 0.4386
C-3 — 4 — Nil
A-4 400 7 1202.0 0.2583
B-4 600 7 8318 0.3732
C-4 — 7 — Nil

Decis emulsion concentrate used was 2.8% in all cases
*—Average of four replications each of 25 insects
C-I, C-2, C-3 and C-4 represent control.

due to decamethrin per se, the concentration of decame-
thrin resicues in tea leaves was calculated by comparing
LDIJO of the sample with that of standard decamethrin;
For example, the LDbo for A4 and B4 are 1202 g and
8318 g per fly respectlvehé g able 1). The LD for
standard_decarmethrin is 0.3105 E&%/ﬂy (Fig. 1. This
means 1202 of Adand 831.8 g B4 will contain 0.3105
nﬁ of decamethrin. - Concentration of decamethrin in
all samples was calculated 5|m|IarI%/ and. the results are
eresent d In Table 1 These resulfs indicate 7/.13 and
9.55 pei cent loss of decamethrin from A and B blocks,
respectively during a period of six daKs. Barlow et alfi
working on degradation of decamethron in Ugandan
soils observed an half life of 10 days at 80 per cent rela-
tive humidity. -Ruzo et al.3observed under green house
and field conditions 70.66 per cent and 9399 per cent
loss of decamethrin Les e |ve|¥ Hom cotton leaves |n
twoweeks. These workers suggested that the decamethrin
loss observed in their work Was either due to volatili-
zation_ or _ degradation on the cotton leaf Surface.
Likewise, it IS probable that the fall in toxicity of
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decamethrin  residues from the tea leaves, observed in
the Fresent study may be due to its degradation. volati-
lization or photoisomerization to_less toXIC trans-isomer.
The rate ol loss of decamethrin appears to be little
more in the present studies than that observed by Ruzo
etal. This may be due to higher tropical temperature.

It could be concluded that under hot humid climate
the photo-degradation of decamethrin on tea leaves s
quite rapid and the Bossmle mixtures of decamethrin
photoproducts are much less toxic to houseflies than
decamethrin itself. _

_The authors are thankful to Hoechst Pharmaceuticals
Limited, India for conducting the field experiment and
preparing the tea leaf samples for toxicity studies.
Grateful thanks are also due to Dr, B.L. Amld, Director
of the Institute, for his keen interest in the present
Investigation.

S. B Hasan
P. G. Deo

S. K Majumder

Central Food Technological
Research Institute,
Mysore-570 013, India.
Received 4 August 1982
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BOOK REVIEWS

Nutrition Policy Implementation-lssues and Experience:
Edited by Nevin. S. Scrimshaw and Mitchel. B,
Wallerstein Plenum Press, New York and London,
1982; pp. 558; Price, $ 6500

This excellent, thought provoking compendium is the
out come of a workshiop on nutrition policy and plan-
ning activities organised to assess what has feen learne
about the implemientation of food and nutrition FO|IC_I€S
since the start of MIT’s International Nutrition Planning
Programme (INP), a multi disciplinary undertaking
established in 1972, under an aidl from the Rockfeller
Foundation and the USAID issues the 21D Erogramme.
The actual conduct of research was undertaken at MIT
with respresentatives from the Departments of Econo-
mics, Political Science, Urban Studies, Humanities and
the like. . The Workshop was co-sponsored by the Ford
Foundation and the United Nation’s University’s World
Hunger Programme. o

The main-aim of the Workshop was, to identify and
evaluate the Pro%ress achieved in sEecmc programmatlc
areas quring the 8 year perjod, Six key topics formed the
bases for discussion; on the latest scientific evidence on
the synergistic relationship between nutrition and infec-
tion,” impact of nutrition on learning and behaviour,
and on work performance, providing a rationale for
Investment in nutrition programmes, areas of food
fortification; SUPFIementary feedlng and formulated food
Integirated, multl sectoral; village level interventions
Small farm a?rlcultural systems, Tood conservation and
post-harvest food, losses “and food price controls and
consumers subsidies were the areas discussed at length.

Research experts in the different fields presented détai-
led papers on'the different areas. The discussions were
Initiated by equaII%( qualified and eminent researcheis
and nutrition scientists. The presentations, deliberations
and summaries have been brought out in, this volume
on nutrition 0|IC_%. An array of strategies have been
suggested depending upon the individuality of the pro-
blém and that of each nation. The publication gomts
but that nutrition policy inany country can be.developed
only with a multisectoral approach, the major interacting
sectors being, health, social sclences, agriculture, econo-
mics, rural_development, housing, water supply and
education. The components of nafional nutrition policy
should pe the felt needs of the community and its impleé-
mentation should encomﬁass the grass-root functiona-
ries and top-level committed Ro_hcy makers.. It is easy
to think out policies and much information is availaole
to do so. But the actual need today is proper implemen-
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tation of the ?ollcy._ The publication br,mgs out clearly
the fundamental difficulties encountered in food and nu-
trition policy makmgi_. First_hand information on the
do’sand don’ts of policy making is provided for and the
deliberations focus attention on'the lack of international
attention on the interlace between policy and planning
on the one hand, and between programme implemen-
tation and operation on the other. _

The conglusion reached was a plea to the social and
physical scientists alike and’to those in policy analysis
and Programme administration, to identify tfie |n?red|-
ents for Sucoesstul nutrition programme implementation
In the near future and to disseminate speedily the know-
ledge to make difference in policy making anid its proper
implementation,  The book IS an excellent resource
material for all administrators, researchers and social
sclentists in the multisectoral areas of nutrition policy
implementation. It carries a fund of valuable informa-
tion on the current Issues and problems existing In
different countries under varied Situations,

Rajammal P. Devadas
Usha Chandrasekhar

The Avinashlincam College of Home Science Coimbatore

Selected Markets for the Essential Qils of Lime, Lemon
and Qrange:  ByS R J. Robbins, Report No. G-172,
Tropical Development and Research Institute, London
March 1983: pp vii+99 Price £ 3-.

Selected Markets for the Essential Qils of Lemongrass,
Citronella and Eucal1yptus_: BS S. R J. Robbins,
Report No, G-171, Tropical evelogment and Re-
%eﬁ(r:ghﬁlr%ségute, London, March 1983; pp vii+91;

.The citrus ojls are very important grouP of essential
oils, particularly on account ot their application In the
fast-growing soft drinks industry. The first of tht above
two Teports deals with the essential features of current
supply and demand of lime, lemon and orange oils,
Also,”the report highlights the_developing trends and
their implications for R oducers in deve OPI%Q countries,
hoth actual and Rote tial. The report Is divided into
sIX sections and three appendices. The subjects covered
In these section are principal sources, description, pro-
duction, p,rocessmq Usage, Imports and exports, impact
of synthetics and eglslatlo_n. The aﬁ) endices include
statistical tables, SR cifications for these oils and the
addresses of firms handling or trading in citrus oils.



ASSOCIATION NEWS

The essential oils of lemongrass, citronella and eucaly-
ptus are considered as large=volume oils used in a very
wide range of perfumery” products and to a smaller
extent in flavouis. The sécond of the above report con-
tains a review of recent market trends and their implj-
cations for the future of these essential oils and for both
existing and potential producers. The report contains
four séctions and three appendices. The. topics covered
In these sections are description, usés, principal sources,

production, marketing and tradlngi structures for lemon--

grass oll, citronella o1l and eucalyptus oil. ~ Statistical

ASSOCIATION NEWS

Ludhiana Chapter

The Annual General Body Meeting was held on 18th
June, 1983 and the following’ Office-béarers were elected:
President—Dr. K. S. Sekhon, Vice-President—Mr. O.
P. Beer, Secretary—Dr. K. L. Bajaj, Jt. Secrefary—
Dr. R. Pal Singh and Treasurer—Dr.'K. S. Sanhu:

Poona Chapter

The Annual General Body Meeting was held on 30th
June 1983 and the following Office-Bearers were
elected: President—Dr. W. B."Date, Vice-President—
Dr. (Mrs) P.P. Kanekar, Secretary—Mr. A B. Seal and
Treasurer—Dr. S. B. Bhosale.

Delhi Chapter

|t has been decided to hold meetings on eve
Friday preceeding 2nd Saturday of the month at 5.
pmid YMCA, Ja Sln%h Road, Delhi.. An}/] membe
of AFST(l) who happe s t0.be at Delni on that dayis
welcome 0 attend the meeting.

Trivandrum Chapter

The Annual General Body Meeting was held on 15th
July 1983 and the_following Office-bearers were elected:
Président—Dr. C. BalagOpalan, Vice-President—Mr,
P. R Rajendranathan Nair,_Secrefary—Mr. S. V.
Ramakrishing, Jt Secretarz—_Dr. N. S Murthy, and
Treasurer—Mr. N. Gopalakrishnan.
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tables, quality assessment and_ standard Spegifications
for these oils,-along with firms in the essentail oil trade
are_Incluged in thé appendices, _
These two reports should serve as verﬁ useful gwdes
for all those engaged In production, Utilisation_ and
marketing of essential oils. * Also, these reports will be
%% kg/rasluable additions to the library used by research

N. B. Shankaracharya
CFTR.I, Mysore.

Calcutta Chapter

The 23rd Annual General Body Meeting was held on
18th April 1963 and the following Office-hearers were

elected. President—Mr. K. R, Narasimhan, Vice-Presi-
dent—Dr. D. K Chattaraj, Secretary—Dr. S. C,
Chakravorty, Jt. Secretary—Mr. Amit Ghosh and
Treasurer—Dr. S. K. Mukherjee.

Madras Chapter

The Annual General Body Meeting was field on 6th
May 1983 and the foIIowm? Office-bearers were elected:
President—Dr. K. S. Holfa, Vice-President—Prof. A,
Srinivasan, Secre_tarK—I\/Ir. K. L Sarode
Mr. D. Ratna Singh, Treasurer—Mr. T. John Lazarus
and Editor—Mrs. Malathi Mohan.

AFST(l) Headquarters

Has decided to organise the following two Colloquia
at CFTRI, Mysore

1 Aseptic Packaging of Food Products
bHaIf-l%é%ay Colloquium in the forenoon of 28 Novem-
er

Jt. Secretary—

2. Current Trends in Ethanol Production
One-day Colloguium on 16th January 1984

Only invited paperswill be presented in the Colloquia.
Interested persons may attend.



AFST (I) AWARDS FOR 1983

PROF. V. SUBRAMANYAN INDUSTRIAL ACHIEVEMENT
AWARD FOR THE YEAR 1983.

_The Assaciation of Food Scientists and Technoloc[;ists(lr) has instituted this Award. Nominations
for this award for the year 1983 are invited. The quidefines for the award are as follows:

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

2. The Nominee should have contributed to the field of Food Science and TechnoIO([Jg/, for the
development of Agro-based food and allied industries or to_ basic food. science and tchnology
with immediiate prospect and/or future potential for industrial application.

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

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

Nominations along with bio-data and contributions should be sent by Registered Post, s0 as to reach
Dr. S, C. BASAPPA, HonararY Executive Secretary, Association of Food Scientists and Technologists
(llndla) Central Food Technological Research Insfitute CamBus, Mysore-570 013, before 3lst Jantiary
984t. Arhe e(?,velope should be superscribed as Nomination for Prof. V. Subrahmanyan Industrial Achive-
ment Award’.

YOUNG SCIENTIST AWARD FOR THE YEAR 1983

Association of Food Scientists and T,ec_hnol_oHists (India), announces with pleasure the institution
of the YOUNG SCIENTIST AWARD for distinguished scientific research and technological contributions
to the field of Food Science and Technology.

The award consists of a cash prize of Rs. 1,000/- and a certificate.
Nomination for the Award is open to aspirants fulfilling the following conditions :

1 The candidate should be an Indian National below the age of 35 years on the date of application,
working in the area of food Science and technology.

2. The candidate should furnish evidence of either,

(@) Original scientific research of high quality, Primarilyb wag of published research_ga_rs
?(?dt h(ees%rlﬂ”y I the papers are”under joint authorship) the candidates own contribution

OR

b) Technological contributions of a high order, for example in product development, process
o design etg., substantlate(? with doctmentary eV|deence.p P e, P

The aé) lication along with details of contributions and bio-data (4 coPies may be sent by Registered
gostc (%rR/SeIAéJe should be Superscribed as ‘Nomination for Young® SCientist Awal (d’) 50 as to_reach Dr.

PA, Hon Secreta&y, Assaciation of Food Scientists and Technologists (India), CFTRI campus,
Mysore-5/0 013, before 3L January 1984,



BEST STUDENT AWARD

The Association of Food Scientists and Technologists (India) has instituted @ BEST STUDENT
AWARD to be given every year to_two students with distinguished academic record and undergom Final
Year Course In Food. Science an_d_TechnoIogy. _The aim of'the award IS to recognise the best talent'in the
field and to ensure wider recognition of food"science and technology as professional discipline.

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

2. They must be students of one of the following:

(@) M.Sc. (Food Science)/(Food Technology).
() B.Tech, B.Sc. Tech, BSc. Chem. Tech, in Food Technology.
(c) B.Tech, in food sciences

3. They should not have completed 25 years of age on 3lst December of the year preceding the
announcement when their ‘names aré sponsored.

Heads of Post-graduate, DeEartment in Food Science and Technolo%y may sponsor the name of
one student from each” Institution Supporte b}(the canaidate’s biodata, detalls starting from High School
onwards, including date of birth and his post graduate performance to date (4 copies).

Nominations for the year 1983 may be sent by Re%istered Post, (the envelope should be superscribed
as ‘Nomination for Best” Student Award’) so “as to reach Dr. S C. BASAPPA Hon%. Exec,
?ecretary,1 9/QZI;ST(I), Central Food Technological Research Institute Campus, Mysore-570 013, before 31
anuary 1984,

SUMAN FOOD CONSULTANTS TRAVEL AWARD 1983

The Association of Food Scientists and Technologists (|ndiflg has instituted a Travel Award in the

name of “Suman Foo? Consultants” to Post-Gr_filduat De%ree/D|Ip ma students in Food Science/Techng-

Ih()/?y._ The Award_will be ot Rs. 500/- which will enable the awardee to attend the Annual General Body
geting and the Technical Seminar/Symposium of the AFST(1) in that year.

The selection of the Award will_be based on an essay competition. _The subject for the essay is
“ROLE OF FOOD SCIENCE AND TECHNOLOGY IN 'RURAL DEVELOPMENT”. Four copies
of the essay are to be submitted to the AFST IL office, Mlxsor_e before 31s,t_Januar3/ 1984. The essay
may contain 15-20 Rages of typed matter and be comprenensive. A certificate from the head of the

department under whom the student is working should " be enclosed along with the essay.



A REQUEST

Alumni of the Southern Regional Station of the N.D.R.I., Bangalore

Esteemed Alumni are requeSted 10 Send their current/permanent address to the Hon. Secretary,
Alumni Association, S.R.S. of N.D.R.I., Hosur Road, Adugodl Post, Bangalore-560030.  The member-
ship list is being up-dated to facilita(e MAIliNG programme and Souvenir to bebrou?ht out to commemorate
the Diamond Jubilee Celebrations whiCh fallS this'year. Alumni are also requested to send before the middle
of November 1983, suitable material fO inclusion in the Souvenir especially items recalling their association
with the Institute and the Dairy IndUStry. . The material may be sent to Shri Satish Kulkarni, Hon. Editor,
Alumni Association, Southern Regional Station, National Dairy Research Institute, Hosur Road, Adugod
Post, Bangalore-560 030.
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NATIONAL SYMPOSIUM ON QUICK FROZEN FOODS
(Present Status and Prospects)

7he venue of the Symposium will be:
Claridges Hotel, New Delhi

Last date for submission of gaers has been extended to 1 October 1983 and all (P?Pers may be sent
to Dr. J. S. Pruthi, Chairman, SymJp0SIUM Committee & General Manager, M. S. Kold Hold Inaustries
(P) Ltd., 7/28, Kirti Nagar, New DelhI-110 05.

ADDENDUM

Research note entitled 4 nofe ON the antibiotics sensitivity of E. coli isolatedfrom the market milk
of Ludhiana city by S. S. Kahlon and V. K. Joshi publisned in this Journal 1983 Vol. 20, No. 2. 86-87.

In page 87, Table 2 at the en( Of the table add:

Source/type Total No. of sensitive isolates to indicated antibiotics
isolates
Total 53 E

A 5 1K N B ® W wy
(3962) (8490) (30.16) (7358) (4338) (5289) (d0.14) (79.24) (69.80)




W Publications of
Food and Agriculture Organization
of the United Nations

IMPROVEMENT AND PRODUCTION OF MAIZE, SORGHUM AND MILLET

Vol. 1 General Principles _
}{%0 2 Breeding, Agronomy and Seed Production

$ 29.00
FOOD AND NUTRITION . B -
A Bi-annual review devoted to World development infood policies and nutrition
Annual Subscription $ 500
DIETARY FATS AND OILS IN HUMAN NUTRITION
1980 102 Pages $ 10.50
AMINO-ACID CONTENT OF FOOD AND BIOLOGICAL DATA ON PROTEIN

$ 1500
GUIDE TO THE SAFE USE OF FOOD ADDITIVES

$ 450
HANDBOOK ON HUMAN NUTRITIONAL REQUIREMENTS

$ 375
PLANNING AND EVALUATION OF APPLIED NUTRITION PROGRAMMES
M. C. Latham $ 525
LEARNING BETTER NUTRITION: A second study of approaches/technignes
JAS RitchElae  of pp 1 $ 750
EVALUATION OF CERTAIN FOOD ADDITIVES N
20th Report of the Joint FAO/WHO Expert Committee on Food Additives $ 325

The Present Good Offices Committee Conversion Rate is Rs. 10.50 to a bold Dollar

OXFORD BOOK & STATIONERY COMPANY

1/ PARK STREET SCINDIA HOUS
CALCUTTA-100 016. NEW DELHI-110001. .



PUBLICATIONS
OF

THE ASSOCIATION OF FOOD SCIENTISTS & TECHNOLOGISTS (1)

(CENTRAL FOOD TECHNOLOGICAL RESEARCH INSTITUTE CAMPUS, MYSORE)

1. REVIEWS IN FOOD SCIENCE AND TECHNOLOGY—VOL. IV Roya 8vo, hard bound, P. 255.
Price: India Rs. 8/-
Abroad: $5 Surface mall
$8 Air mail.

2. PROCEEDINGS OF THE SYMPOSIUM ON FATS AND OILS IN RELATION TO FOOD PRODUCTS AND
THEIR PREPARATIONS Demi-quarto, paper back, P. 155
Price: " India Rs. 25/-
Abroad: $8 Surface mail
$10 Air mail

3. PROCEEDINGS OF THE FIRST INDIAN CONVENTION OF FOOD SCIENTISTS AND TECHNOLOGISTS
Demi-quarto, paper back, P. 123
Price: India Rs. 25/-
Abroad: $8 Surface mail
$10 Air mail

TECHNICAL DIRECTORY OF THE CONFECTIONERY INDUSTRY IN INDIA
Demi-quarto, paper back, P. 128
Price: India Rs. 25/-
Abroad: $8 Surface mail
$10 Air mail

5. PROCEEDINGS OF THE SYMPOSIUM ON STATUS AND PROSPECTS OF CONFECTIONERY INDUSTRY
IN INDIA Demi-quarto, calico bound, P. 135
Price: India Rs. 30/-
Abroad : $ 8 Surface mail
$10 Air mail

6. PROF. V. SUBRAHMANYAN COMMEMORATION ISSUE Demi-quarto calico bound, P. 125
Price: " India Rs. 30/-
Abroad: $8 Surface mail
$10 Air mail

7. PROCEEDINGS OF THE SYMPOSIUM ON BY-PRODUCTS FROM FOOD INDUSTRIES: UTILIZATION
AND DISPOSAL Demi-quarto, calico bound, P. 56
Price: India Rs. 30/-
Abroad: $8 Surface mail
$10 Air mail

8. PROCEEDINGS OFTHE SECOND INDIAN CONVENTION OF FOOD SCIENTISTS AND TECHNOLOGISTS
Demi-quarto, P. 134
Price:  Paper back Rs. 30/-
Calico bound: Rs. 40/-



INSTRUCTIONS TO AUTHORS

Manuscripts of papers (in triplicate) should be typewritten in dquble space on one side of bond
paper. The manuscripts shouid be complete and in final form, since only minor corrections are
allowed at the proof stage. The paper submitted should not have been JJuthhed or clata com-
municated for publication anywhere else.  Review papers are also accepted.

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

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

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

. Tables: Tahles as well as graphs, both representing the same set of data, should be avoided,

Tables and flgures should bé numbered consecutively in Arabic numerals and should have brief
titles, They should be typed on seﬁarate paper. Nil results should be indicated and distinguished
(t:rl]?gl% irl;gorgwo Igrt%]srelgce of data, wnich Is indicated by “—sign. Tables should not have more

. lllustrations: Graphs and other line drawings should, be drawn in Indian ink on tracing Pap_er or

white drawing paper preferably art paper. eIetter_lng should be in double the size0t printed
letters.  For Satistactory reproduction, graphs and |iné drawings should be at least twice the E
erted saze 16cms (ox ‘axis) x 20cms éo axm}; photographs must be on glossy paper and must
ave good contrast; three copies should be sent.

. Abbreviations of the titles of all scientific Bperiodicals should strictly conform to those cited in
the World List of Scientific Periodicals, Butterworths Scientific Pdblication, London, 1962

. References:  Names of all the authors along with title of the paper should be cited completely in
each reference. Abbreviations such as et™al., thid, idem, should be avoiced.

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

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

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

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

¢) References to article ina book: _Joshi, S. V., in the Chemistry of %nthetic Dyes, by
Venkataraman, K., Academic Press, Inc., New York, 192, Val. 11, 966.

(d) Proceedin?s, Conferences and SYmposia PaBers: Nambudiri, E. S. and Lewis, Y. S., Cocoa
In confectionery, Proceedings ofthe Sym;)oa m on the Status and Prospects ofthe Confectionery
Industry in India, Mysore, May 1979, 27.

(6) Thesis: Sathyanarayan, Y., Pfytosociplogical Studies on the Calcicolous Plants of Bombay,
1953, Ph.D. Thesis,” Bombay Universi

(/) Unpublished Work: Rao, G., unpublist%'ed, Central Food Technological Research Institute
Mysore, India.

. Consult the latest copy of the Journal for guidance.
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Research Papers
A SMALL, SCALE PROCESS FOR MILLING OF WHEAT PART 1 DEVELOPNENT OF THE

A. Rahim, G. Venkateswara Rao and S. R. Shur%a
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