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The Effect of Gamma Irradiation on Microbial Load and Sensory
Evaluation of White Pomfret and Indian Mackerel Fishes

A. K. Banik, D. R. Chaudhuri and A. N. Bose
Department of Food Technology and Biochemical Engineering, Jadavpur University, Calcutta

Manuscript Received:

13 November 1S75

Irradiated (150 Krad) white pomfret (Stromateus cenereus) and Indian mackerel (Rastrelliger kanagurta) as eviscerated whole

packed in Polyethylene pouches and held at ice-tem
extent of storage [ife was determined b se.nsog eva
Ihlgh proteolytic activity and those producing H2
n

Ferature (0-2°CP
uation and tota _ that _
S were increased throughout the storage period. The irradiated white pomfret an

were examined for their storage life and bacterial flora. The
bacterial counts. It was observed that bacterial groups havmg

ian mackerel in ice remained in good condition for 15-20 days. The suitability of drip for determining total bacterial count and
for assessing the keeping quality inthese fishes were also examined.

Gamma adiation has been used in radurization pro-
cesses for fish as well as other foodsl-2, Food horne
microorganisms differ: greatly in their radiation sensitiv-
ties34, “The qualitative and quantitative differences in
the microbial patterns varied mainly upon the dose of
Irradiiation, storage period, ackag% conditions and
the. types of sea-foods irradiated-6.” The current raduri-
zanrbonrocess stipulates radiation dose in the range of
100-200 Krad and strict maintenance of temperature
below 3°C. The present research in collaboration with
Bhaba Atomic Research Centre, Bombay was carried
out to study the effect of radiation on the’ microflora of
eviscerated white pomfret and Indian mackerel (whole)
durlng storage _and (listribytion at  ice-temperature
(0-2°C).  The effect of drip for assessing the hygienic
quality of such fish has also been examined.

Materials and Methods

White pomfret (Stromateus cenereus) and Indian
mackerel Rastrelllger kanagurta) Used in these experi-
ments were collected from Bombay market and processed
as follows at Biochemical and Food Technol gy Divi-
sion, of Bhaba Atomic Research Centre, Trom aK.

Fish were eviscerated, washed, sealed in polyethylene

ouches and rraciated m Co8) Food Package Irradiator
Atomic Energy of Canada L{d.) at a dose 0f 150 Krad.
Irragliated as Veell as unirradiated fish were packed in
insulated ice box with a fish to Ice ratiq of 1:310 1-4and
transported by rail to the Jadavpur University, Calcutta
Samples, received on 3rd to 4th dafy of processing, were
held'in ice at 0-2°C till examined for the sensory evalu-
ation and bacterial flora at intervals of 7 days. The drips
formed in both irradiated and unirradiated white pom-
fret and Indian mackerel were measured and evaluated
for determlnmgi bacterial load in the fish samples,

Sensory evaluation:  Sensory evaluation” has been
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used to determine the acceptable shelf-life of irradiated
and unirradiated samples from the two batches of white
omifret and Indian mackerel. Irradiated and unirradiat-
d fish were cooked in 0.85 per cent salt solution and
served to a panel of seven members. Cooked samples
were assessed for texture, colour, odour and flavour and
the results were scored on a ten-point scale with a score
of 5 as the limit of acceptability, o
Bacteriological - examination:  The  bacteriological
examinations of fish as well as that of dripswere cafried
out by the standard procedure of Bhadra et al.1

Results and Discussion

Measurement ofdrip loss;  Table 1show's the amount
of drip collected at intervals of 7 days in irradiated and
unirradiated white pomfret and Indian mackerel from
the two batches. Irradiated samples consistently showed
5to 10times higher drip than incontrols. — ©

Sensory evallation: - On the hasis of scoring units
computed for sensory evaluation, a score of 57as the
critical level of spoilage for. radurized white pomfret and
Indian mackerel, storage life for the processed fish was
estimated to be 26-28" days as agalnst 10-12 gays for
the unirraciated samples stored at 0°C (FI?. land 2).
Fig. 1and 2 show that acceptability of irradiated
samﬁles tended to nEroIo_ng at near the Porder ling while
I unirradiated samples itende abruptIK. _
Bacteriological examination: The can%es in total
bacterial counts _occurnn? durmg storage of the muscle
and drip_of white pomfret and Incian mackerel are
shown in Table 2. On the seventh dagl of storage, bacte-
rial counts In the jrradiated white pomfret muscle were
103 per gram and in the irradiated mackerel muscle were
109 rr%ram. The counts In the control samples of
white pormfret and mackerel fishes were 104 and 10s per
gram respectively.
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Table l formation of 'I¥ip in control and irradiated (150 Table 2 total bacterial counts in irradiated and unir-

KRAD) WHITE FOM.RET INDIAN MACKEREL HELD

AT

Storz&y%griod

e

_ Batch| Batchl Batchl Batchll
White Pomfret
7 2 4 © 5
14 10 6 16 5
A 3 9 A 2
8 I a PA) 5
) 4 2 K| 8
Indian Mack erel
5 2 5 K|
14 2 4 20 20
il 3 a PA) B
B 4 10 2 K|
) a 3 2% 2
a—Insignificant

The bacterial counts jn the drip of white pomifret and
Indian mackerel samples both irradiated and control
) those in fish muscle. Total
bacterial counts could, therefore, be determined with
reasonable accuracy using simple method of plating
serial dilutions of"drip formed in the pouches. AR

were of the same order as
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Urng storage at

lagggzed (150 Krad) white

radiated WHITE POMFRET AN&)&IC\,IESAN MACKEREL

DURING STORAGE
Sto No. of becterja growing a 31°C jn. .
e ml. o* I
TR S
White Pomfret
7 36 27X104  37x10* 3Ix 1
14 6.210s  22x10s  5.5x10s  28x10s
il 44X10s  7.8x107  42x10s  7.4X107
8 71X107 — 65XI07 —
K3 6.0x10* — 1.7x10* —
Indian Mackerel
2.3x10s  3.Ax10s  2.0x10s  2.7x10s
1 14X106  64x10s  lixios  5.5x10s
il 13X107  81IX107 2.0x10s  83X107
8 6.5x 107 —  TIXIO7 —
K 5.1x10* —  40x10 —

identical approach using Ringer’s solution has been
gga\ﬁvt%m be useful for detérmining total bacterial

In_ unirradiated and irradiated samples,of both white
pomfret and Indian mackerel, there was increase in the
counts during the storage period but the rate of increase

o
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Fig. 2. Organoleptic scores of radurized (150 Krad) mackerel
during storage at 0-2°C.
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in the counts was hlgher upto 14 days of storage in the
white pomfret than”in the Indian mackerel. = Similar
effect was observed in irradiated haddock and cod9
trale sole10, and kingerabl, Bhadra et al. Talso observed
he same effect on Bombay duck. They emphasized that
this effect was due to the post irradiated flora being
metabolically less active so_that greater numbers were
needed fo prodyce an equivalent amount of spodage
In jrradiated white pomfret and Indian, mackerel, P
teolytic and H2S producmd bacteria increased along
with total counts throughout the storage period. How-
ever, increase in these Counts paralelled the increase in

gamma irradiation of fishes 69

total bacterial counts seen in 1t to 3rd week in white
Bgm fretand in 1t to 4th week in mackerel. . Comparison
tween fotal bacterial counts and bacteria pr ducmd
proteolysis and H2S from one batch of wh|te omfre
and one hatch of Indlan mackerel are shown i |gn
and Fig. 4 respectively. These observations showed that
the s W#odage potent|a of the irradiated fish tissue both
ite pomfret and Indian mackerel was of the same
orderas hat of controls.
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Gerber Method for Determinin_? |
without Centrifuging

Fat Content of Milk

A. S. Rangi
Department of Food Science and Technology, Punjab Agricultural University, Ludhiana

Manuscript Received:

16 January 1976

A modification of the Gerber method for determining fat content of milk without centrifuging is described. The butyrometer tube
after mixing the contents was held in hot water at 8/ 2°C for 30 min before recording the fat content. ~ This compensated the
deficiency in the fat level which closely corresponded with the value obtained by centrifuging. Comparisons were made of the fat
contents of 227 milk samples analysed by the two methods. The coefficients of correlation between the fat values, were +0.971

and +0.998 respectively for cow and buffalo milk.

Gerher method is recognised as the standard analytical
method of determining fat content of milk, Kothavalla
et al.1 reported normal Gerber results, without centri-
fuging, by aIIowmg the butyrometer with mixed contents
to"stand ‘at room temperature for 8 hr followed by Im-
mersion in hot water at 71.1°C for 5 min, Accordlng
to the authors the holding time of 8 hr could be reduce
to one hour.if the butyrometer was held in the water
bath maintained at 90.5°C and the immersion time ex-
tended by 20.min. - Gentilini2 reported similar degree of
accuracy, without, centrifugation, by immersing the
butyrometer tube in water bath at 80°C for 105 min
using sodium salicylate solution in place of sulphuric
acid” as _ prescribgd in the Gerber method.  The
presen_t_mvesn?anon wasundertaken to explore the
possibility of further reducm[%S the time gap without
aﬁectmgnaccurapy of the results, Holding the_butyro-
meter, arter mlxmrq the contents, in hot water at 87+2°C
for 30 min stabifized the fat column and_resuited in
the values which closely. agreed with those of the Gerber
method using the centrifuge.

Materials and Methods

The sam‘ples of milk were, coIIectfd from the dail
milkings of the Punjab AancuItura _University dal
herd. There were 22 samP es comprising 120 of huffalo
RS
| Ifuge, -

mended ,%_y%e Ind|eanp8 N args Ins_tﬂu%%n?Z and by
the. modified method after s_tandardmmg the procedure
W]htlﬁg trer;%de possible the elimination of the centrifuge
The effect of variables such as time and temperature
of the water-bath on the fat column in the butyrometer
tube held in water with stoppered-end downward, was
Investigated to optimize the time and temperature
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combination that wauld adequately compensate  the
errors and bring the fat level close to that obtained
centrifugation. ~ The temperatures were 65°, 76°,
and 98°C with immersion times of 20, 25, 30, 35 and 40
min respectwely. Due to charnn? of the fat column at
98°C, this temperature was excluded from the test.
Mixing the contents after dissolution of the curd, was
extended by a minute to liberate the small fat globules
and permit'them to agglomerate and rise to the”surface
readlly S Prescnbed IN the case.of homo?emzed milkA
Holding the butyrometer tube in hot water at 87+2°C
for 30 min gave “highly comparable results with the
standard Gerber method. For comparison, the various
samples were, therefore, analysed by the Gerber method
H%? X (}he centrifuge and according to the modified
Correlation oefficients were calculated between the
fat values obtained according to the standard and the
modiified procedure.

Results and Discussion

The effect of time and temperature on the fat content
of milk s illustrated in Fig. L The maximum fat readlon
was obtained when the butyrometer was held at 87+2
for 30 min. Thele was no’increase in the fat percentage
when the immersion time was increased to 40 min, -
mersing the butyrometer in hot water at 87£2°C for
30 min"was considered suitable as regards the time and
tem e{ature for maximum reading of fat content without
Centriuging.

Comparison of the methods; . Mean fat content, range,
standard deviation and coefficient of variation of the
buffalo and cow milk samgles determined by the two
methods are shown in Table 1

The agreement between the mean fat content values
was very close and the extent of variation in the sample
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Table 1.

comparison of fat contents of buffalo and C'\Z(SNDIIE[E
Milk No. of samples Method
Buffalo 120 Gerber
Modified
Cow 107 Gerber
Modified
Table 2. relationship between the milk fat values
Variable No. of samples  Correlation coeff. (r)
Gerber vs 120 buffalo milk 0.998**
modified Gerber 107 cow milk 0,971+
**Significant at < 0.01
£00-
580-
£ 5601 —g a7
2 5404 ‘////,::::;V,,—— en{c
3 s20- T 65°C
g 500 —

T \J T T
20 25 30 35 &0
Immersion time (minutes)

Fig. 1 Effect of water bath temperature and immersion time
of butyrometers on fat (%) reading of milk.

900
875 -
850+
825 4
800+
775 -
7-50 o
7254
7

i)
650 °
6251

Fat (%)
Modified Gerber
°

600 " g50 700 750 800 850 900
Fat (%)
Standard Gerber

Fig. 2. Fat (%) values of buffalo milk

BEABETTPHISS determined by the standard gerber method and by the
Mean Range Stand, deviation Coeff. of vari-
(%) (%) ation (%)
749 5.25-12.90 £1.055 14.08
141 5.20-12.70 £1.049 14.15
5.09 2.20-6.95 £0.968 18.99
501 2.15-6.85 £0.964 19.22

po_PuIatmn was similar in case of buffalo as well as cow
milk. The_range in the values recorded was also similar,
The condition” of holding the butyrometer tube at
87£2°C for 3) min, theréfore, simulated the effect of
centnfuglr]\%_whmh IS an essential step In the Gerher
method.. This conclusion, was further Supported by the
h|gm/ squlcant correlation coefficient (Table 2) found
r??etho%g he fat content values determined by the two

The. present ,or_ocedure i considerably simpler as no
Prehmmary holding of the butyrometer tube at room
emperature was folind necessary as reported by Kotha-
valla et all. At the proposed temperature of water there
was no charring of the fat column which was observed
at the higher temperature. There are several factors,
known to“affect the accuracy of the Gerber fat test, such
as, temperature of milk, purity and quantity of sulphuric
acid and amyl alcohol, the diameter of ceritrifuge, speed
and duration of cent_rn‘ugmg and the temperature of
butyrometer tube during Centrifuging78. The proposed
procecure gave values™which vieré' comparable” with

6:50-
625-
600-
575 4
550
525 -
500- %
475 \
450+
&5

Fat (%)
Modified Gerber

- T T T T T T T T T T
400 450 500 550 600 650

Stanfﬁtm(@mer

Fig. 3. Fat (%) values of cow milk
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those of the Gerber test usin% the centrifuge.  This is
further illustrated graphically i FI%. 2 and 3y the plots
%ettﬂ% drsandom vallles of fat content obtained Dy the two
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The Changes in the Incidence of the Types of Bacteria In
Relation to Spoilage of White Pomfret and Indian
Mackerel Fishes at Low Temperature

A. K. Banik, D. R Chaudhuri and A N. Bose
Dept, of Food Technology and Biochemical Engineering, Jadavpur University, Calcutta

Manuscript Received:
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The changes in bacterial flora durin? transportation of irradiated (150 Krad) white ﬁomfret (Stromateus cenereus) and Indian

mackerel (Rastrelliger kanagurta) he
relation to the incidence of types of bacteria. The micro

d at ice-temperature §O-Z°C) were examined., T

e extent in storage life was determined in

lora of stored unirradiated white pomfret belonged predominantly to

Protues, Aeromonas, Achromobacter and Micrococcus and in unirradiated Indian mackerel Flavobacterium, Proteus, Aero-
monas and Pseudomonas. Irradiated white pomfret contained mainly Micrococcus and Achromobacter while in irradiated Indian

mackerel Micrococcus and Flavobacterium were predominant.

Food borne microorganisms differ greatly in their
radiation sensitivitiesI 2" It has been reported that most
of the_rapid spoilers belong to_psychrophilic group of
bacteria, "viz,, Pseudomonas, Proteus, Aeromonas and
Achromobacter which are suppressed by radiation treat-
ment3 6, the predominating survivors ,bemﬂ mosth{ ram-
positive Micrococcl, Bacilli and occasiona eras_ . The
qualitative and guantitative differences in the microbial
Eatterns depend mainly upon the dose of jrradiation
torag(e)dge 10d, p%cgggng conditions and the type of

sea-foodS  irradiate _

The. present stu_d¥_ was undertaken to examine the
suitability of radiation-processed. white pomfret and
Indian mackerel for transportation and distribution.
This paper describes the Dacterial pattern present in
white pomfret and Indian mackerel subjected fo 150
Krad and the change in the bacterial pattern during the

storage of these irradiated fishes kept at 0-2°C.

Materials and Methods _
White pomfret (Stromateus cenereus) and Indian
mackerel Rastrel_h?er kanagurta) used in these experi-
ments were Irradiated in Cog) Food Package Irradiator
Atomic Energy of Canada Lta) at a dose 150 Krad at
he Bhaba Atomic Research Centre, Trombay. Irradiat-
ed as wel| as unirraciated fish were packed in insulated
ice box with a fish to ice ratio of 1:3to 1:4and transport-
ed by rail to the Jadavpur University, Calcutta. Samples
received on 3rd to 4th day of rocessmg, were held in
ice at 0-2°C till examination. Samples from two batches
each of white pomfret and Indian mackerel were examin-
ed for the incidence and types of bacterial flora at
Intervals of 7.0ays. . .
Bacteriological = examination;  The _bacteriological
examinaions of fish as well as that of drips were carried
out b¥ the standard procedures of Bhadra et all> For

identification, isolates (50) picked up at random from
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Motile the culture plates were classified as per the scheme of
s i ol B
i roteolytic and H. ugl lal cou
Kovacs oxise et e by the method of Levint?

Results and Discussion _
. Incidence ar.d types of bacteria: The bacterial flora

jflve Negative in conrol samples of white pomfret and Indian mackerel
PO'ErOSH""ge"a were found topbe d|ﬁerent.p Gram-ne%atw_e or?amsms,
Reaction jn Hugh and comprising at least 70-75 per cent of the isolates were

j;FCHsons U Aeromonas, Proteus, Achromobacter With occasional

( ucose+|actos$ occurrence of Pseudomonas, Vibrio and Escherichia.

With the storage of the samples, Aeromonas, Proteus

and Achromobacter counts Increased. Pseudomonas also

showed a slight increase in the second week and then

Lactose Gloe  decreased. Vibrio and Escherichia Were generall / OUt-
/AC|&'+gag rown by the end of the second week. Table 1indicates

Enterobacteriaceae (AL Acliromobacter, Proteus and Aeromonas were the

main sp0|la?e organisms.

: : In control samples of Indian mackerel gram-negative
NOtCO Wegtg?og'ﬁr mng Escher/ﬁcﬁ'g* B organisms, comprising at least 80-85 per cgnt of |s%Iates
! Were Proteys, Aeromonas, Pseudomonas, Flavobacterium

Fig. 1 jNa%gﬁed scheme for the identification of gramnegative  With _occasional accurrence of Achromobacter, Vibrio
Bria and Escherichia. The gram-positive isolates were mainly

Table 1. qualitative changesin the bacterial florain irradiated (150 krad)and unirradiated white pomfretand Indian

MACKEREL DURING STORAGE (0-2cC)

Genus and/or type of Proportion of bacteria expressed in percentage durin% below indicated dags of storage
hacteria I 14 1 8 3H
Control [rrd. Control Irrd. Control Irrd. Irrd. Irrd.
| [l 1 [l | [l | il | 1 | [ | [l | [l

White pomfret
Pseudomonas 0 8 4 6 13 10 8 4 8 5 4 2 4 2 0
Aeromonas B3 6B 10 U 5 7 7 & 10 W 4 6 0 6 0 0
Proteus L B 8 20 K 10 W x B 2 4 2 2 2 2
Achromobacter % 20 2 2 18 2 330 330 2B 2 3% 33 33 4 4 44
Vibrio 8 4 0 0 4 2 0 0 2 2 0 0 0 0 0 0
Micrococcus 0 26 46 40 24 30 40 4 26 26 50 45 54 50 50 54
Flavobacterium 4 3 2 4 2 0 0 0 4 4 2 2 0 0 0 0
Coryneforms 2 1 2 2 0 2 2 2 0 0 0 2 0 2 0 0
Escherichia 2 3 0 0 2 0 0 0 0 2 0 0 2 0 0 O

Indian Mackerel
Pseudomonas % 5 8 6 20 B 6 4 A4 0 4 4 2 2 2 2
Aeromonas % 13 10 8 1B B 6 0 2 A 4 8 2 0 0 0
Proteus B 16 6 1 1 18 10 10 2 20 6 2 4 2 0 2
Achromobacter § 10 10 10 4 10 4 6 2 4 2 4 2 2 0 0
Vibrio 4 4 4 4 2 2 0 0 0 2 0 0 0O 0 0 O
Micrococcus 10 12 40 3% 6 8 4 ¥ 8 10 50 4 5 5 5 50
Flavobacterium 5 1B 23 20 26 0 34 3B 4 45 4
Coryneforms 2 2 0 2 0 2 0 2 0 0 2 0 0 0 0 0
Escherichia 2 4 0 0 2 0 0 0 2 0 0 0 0 0 O

The cont[rjol samples of 28 and 35 days stored white pomfret and Indian mackerel were not acceptable to taste panel and hence no counts
are reported.
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Micrococci and in @ small proportion Coryneforms spp.
with the storage of the samples, Proteus, Pseudomonas
and Flavobacterium counts increased. - Micrococcy show-
ed a slight increase in the second batch. Vibrio, Coryne-
forms and Escherichia were gienerall outgrown_by’the
end of the second week. Table 1 indicates, that Proteus,
Pseudomonas, Aeromonas and FIavobactenum were the
main spoilage organisms for the control samples of
Indian mackerel.

The magor survivors in irradiated white pomfret were
gram-negative Achromobacter and ram srtrve Mrcro
coccl, Vibrio, Flavobacterium, Co ne orms and Esch en
chiawhich were practically el |m|na ed and other spoilage
organisms_namely Proteus angd Aeromonas were srgnr
cantly reduced. " Presence of Micrococci in radurized
whité pomfret (Table 1) showed its resistance to irradia-
tion/. " Its grovvth during storage however, was almost
sur- Rassed y the gram-negative Achromobacter.

The major survivors i) irradiated Indian mackerel
(Table 1) Were gram-negative Flavobacterium and gram-

ositive Micrococel.  Vibrio and Coryneforms were prag-

ically eliminated and other sporla%e organisms _ namely
ProteUs Aeromonas and AchromobaCter viere srgnrfrcant
redluced. T e %rovvt of Micrococci durrng storage wes
sur-passed by the gram-negative FlavobaCerium,

In unirradiated whrte pomfret (Batch 1) Proteys con-
stituted about 15 per cent of the total colnt dunng the
first week of storaqe reaching to 25 per cent b

week, The Batch 11 showed"changes from 1310 20
cent In the same duratjon. Proteus In general constrtu d
one fourth of the total count and was the potent sgor er.
Achromobacter showed a final proportion of 16-23
cent (Batch 1) of the total count of fish when rejected by
taste panel and in the Batch 11 showed 20 per cent. The
change in counts of Aeromonas, 13 15 roer cenR Pseudo-
mongs (10-13 per cent) was srgnr icant_on. the second
week and then decreased (Batth 1). Similar changes
were observed in counts of Agromonas and. Pseudomonas
in Batch 11, the former showing a gradual increase from

517 per cent and then later from 8-10 per cent of the
total count. The gram- rt)osrtrve MicrococCi, constjtuted

about 26 per cent Of the total count at the trme of spoi-
I qe of the white pomfret.

n unirradiated Indian mackerel (Batch 1) Proteus

consfituted about 18 ger cent of the total count durin

the first week. In the second batch the increase was fro

1 r cent In the same duration. Proteus in general

constituted one fifth of the total count. = Pseudoronas

showed changes from 18 to 24 per cent in the Batch |
15 1o 207per cent in the Batch 11 of the total count

o fish in the same duration. Aergmonas showed 3 final

atch land 13to 21 per cent in the Batch I, Flavobac-
terium showed changes from 15 to 25 per cent of the

oportron of 16 to 20 per cent of the total count inthe 11

JOURNAL OF FOOD scI2NCE AND TECHNOLOGY, VOL. 13, marcH-aprIL 1976

total count of fish when re{ectedb taste panel. Flavo-
bacterium i general constituted o fourth of the total
count and was the ootent spoiler. There was decrease in
count of ?ram positive Micrococei from 10to 8 per cent
n thﬁ B% dh | and and from 12to 10 per in the Batch I
on the 3n

In |rrad|ated white pomfret at the first week Aeromonas

and Proteus were about 10 and 11 per cent respectively
of the total count and hence were not the major survi-
vors,  Micrococei and Achromobacter were the major
survivors comprising of about 46 and 20 per cent”of
the total count respectively. During the later part of
storage the flora comprises mostly 0f Micrococci and
Achromobacter accounting for 50°and 46 per cent res-
pectlrvely of the total cotint and they were the potent
spailers
|OBut n |rrad|ated Indian mackerel at the first week
Aeromonas an Proteus were about 10 and 6 per cent
res(oectrve and not the mag)or survivors. _Micrococcl

Flav actenum were apout 40 and 20 per cent
resg)ectlvey and are the major survivors. During the
art of the stora%e only Mrcrococcr and Flavobac-

tenum accounted for 52 and 45 per cent. of the total
count respectively and were the major survivors,
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Malt from hajra was prepared and its various properties were compared with that of barley malt. Proximate analysis of two malts

showed little difference in their com
parable amylolytic as well as proteo

Posmon Barley malt had higher amount of maltose. Both bajra and barley malts had com-
ytic activities. "There are very few differences in enzyme activities of two malts. Bajra malt

possessed a¥| physical properties of a good malt. However, it developed a bitter taste after a short time.

The demand for malt in the country is likely to increase
in the future because besides its use in bréweries, it is
also used in large quantities for preparing malt extract,
processed food “for children, sweets, medicinal prepa-
rations and i the manufacture of malted vme%ar

Malted barley is in short supply in our country. Th
fore it is necessary to logk for some alternative materials,
Preliminary studies conducted on baJra at this laboratory1
suggested ‘it use for maIt production.  Moreover,
bajra flour is being used for a fermentatwe é)reparatmn
(locally known as”Rabri) especially comm nin bajra
rowing areas. Hence, an a empt has been made "to
repare. bajra malt on laboratory scale and its various
properties are compared with barley malt prepared under
similar conditions.
Materials and Methods

Three varieties each of bajra EHB -1, ‘*HB-3" and
‘HB-4") and bailey (BG-1’, ‘C-138" and 'C-164) were
rocured from the  Department of Plant Bréeding,
aryana gncultural University, Hissar.

Preparation of the malt:Grains (100 g) of the above
varieties were washed with 0.001 per “Cent mercuric
chlorice to disinfect them, This was followed by washin
in tap water and finally in distilled water. The waghe
gralns after steeping In water for an hour were ?ermmat
d In etnd|she having wet whatman No. Lfilter paper

Bajra see S Were erminated at 35°C in an Incubator
ereas barley wi %ermlnated at 25°C in a refrigerated
incubator. . Germination was continued for Various
enods Iastlng upto 72 hr. The germinated seeds were
orou h dned I an oven at 35-45¢C as su%gested by
These were pulverised in"a coffee

gnnder and used for subsequent analyses.
Proximate analysis: Proximate analysis of malts was
carried out as per AOAC methods3 Crude protein was
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determined by micro-Kjeldahl method,

Maltose defermjnation); One 8ram of malt was placed
in a heaker containing 20 ml of Glistilled water. After an
hour it was ground using a mortar and pestle. The SUS-
pension was centrifuged at 0°C for 15minat 14,000xg
In a refrigerated cen nfu% QEC model B-20) The
supernatarit was made upto 100 ml with distilled water
anld useddfsor maltose estimation by using 3, S-dlinitrosali-
cylic acl
y Enzyme assay: For the extraction of the enzyme
Nason S metho fowith a few mod|f|cat|ons was foIIowed

Total amylolytic activity was measured N Swain and
Dekkers mo fled methodg. The method of Noelting and
Bernfelds was used for determining "-amylase act|V|ty
Extraction and assay of - amylase"was done accordin
to the method of ‘Swain and” Dekker7. The metho
of Arima et al? was used for determining proteolyt|c
(protease) activity. Protein estimation wes done by the
method of Lowry et al10)

Amylase activity was expressed as m maltose formed
in 3min at 37°C per ml of extract. ro eage actm%was

expressed as p of rosine_formed in 10 min at 37°
ml extract. CIfIC activity was expressed as enzyme
actmty per mg protem

Results and Discussion

Ph){smal roperties of maIt .As compared to barley
malt the malt prepared from grawas rown in colou
with satlsfacto(rjy ﬂavour and Oesirable taste, However
3 hitter taste devel ope after some time; the cause of
thls is not knwn.  Attempts are being’ made at this
aborato to find some suitable process to avoid this

|

%%emlcal composition of malf:  Table 1 confains the
results of pronmate analysis of malt prepared from dif-
ferent varieties of bajra and barley. Itis evident that the
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Table 1. proximate analysis of malts prepared from different varieties of bajra and barley*

Cr Vari Misture  Ash  Cruce fire  Cruce Ether Nrtr en Maltose
P Y (%) (%) 9  pron edra 0§ %
g gy
0
Bajra HB-1 11 230 216 1645 32 75.3 203
HB-3 13 250 255 1680 345 50 154
HB-4 14 210 231 1645 315 4 181
Barley BG- 85 244 460 225 220 185 23
G138 93 258 45) 1225 215 185 325
C-164 81 210 30 1489 23 8 1
*on dry wt besis

proximate composition of malt of hoth these grains are those prepared after 1-gay germination (Fig. 32) but it
comparableexcept for crude fibre, crude protern and ether  progressively increased in"malt prepared from and3
extract, the former one ern%ahrtg In parle mat ereas  day” germinated seeds. In malt prepared from 2-cay
the Iatter two were high Ha malt. atose content germrnated rain specific activity ranged from 5.75 10
ranged from 32 to 42 per cent in barley malt, whereas depend rl;u pon varie and this was 23010 308
In bajra malt it was from 15to 20 per cent, The chemical e cent of the Total amylolytic actrvrty In 3-0a germr
composition of barley malt is comparable to that re- natron the Sé)ecrfrc actrvrty ranged from 9.21 fo”11.88
ported bY Mutz and Samuel1L ang It was per cént of total am Iontrc
Amyloytlc activity:  Total amylolytic acrtvrty of activi comparable to bajra malt, Barley malt {Fig. 4
ma Its” from _both the rains showed marked e ang also showed no. * -amyldse actjvity jn_non-geyminate
unng ermrnatron n agvrva malt (Fig. 1), It increaséd and 1da germinated grams this activity was low in 2-
near fod In the first two days o %ermrnatron and a % tgermrnate seeds.  Unlike ba ra maIt this
aft enrvar Is started decreasrng In barley malt (Fig. 2) matexhr d lower percentage of total a o VHiC actl-
amylolytic activity increased continuously during. the ity as <-amylase activity 1e,, 105 to 1 rcent
three days of germination. Maximum activity (15-fold) and 150 to 18 8 per cent after 2nd and 3r day of
was ohsérved In ‘BG-1" varjety, while in the other two germrnatron respectively.  AS early as 1942 It ‘Was
varieties, it was only 8-10 fold"of zero penod actrvrty reported(3 that <-amylase activity increased . during
Mandl? studied various enzymes of malted barley, germination of barley. ~In our “recent studiesd on
including amylases and found that the actrvrtres of these <-amylase of bajra and barley showed «-amylase
enzymes declined dunng steeorr(rjg but increased r I% activity after 24 and 8 hr of germination, respectively.
during germination. Recent stuclies from this laboratory3 These findings are similar to our earlier report except
showed that total amylase increased during germination  that the, bajra mat prep are from lda){ germrnated
of both bajra and barley. Thus, the actiVity per se.in  seeds, did not have <-amylase activity. 1t s possible

ggarlrtmr%o%ﬁ anse from the activity built up during that ‘germinating seeds had low <-amylase ‘activity

<-amylase: There was no <-amylase activity in BG1
bajra malt prepared from ungerminated seeds and 15t Cl38
C-146 >
— HB-1
.-o HB-3 10}
o——o HB-4

Enzyme activity

1 2 3 ' 2 3
Germination period (clays) Germination period (clays)

L G T o 2 et o e
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which might have been destroyed during malt prepa-
ration. andl thus could not be “detected in the present
Investigation. . . o

3-anylase activity:  Activity of 3-amylase in bajra
malt increased as the germination of seéds progressed
and was maximum in malt prepared from™ 2-day
erminated seeds (F|%. 5). In 3-day germinated seeds
it showed a_ steep fal br|n1q|ng the’ lavel near to that
of non-germinated seeds. =~ This was the main factor  in
changirig the total amylolytic activity pattern of bajra
malt F|gi. 1 3and 5). _

3-amylase activity of barley malt (Fig. 6) showed a
great iricrease after1-ciay germination and unlike bagra
malt, it slowly increased “in_2-and 3-day Permlna_ed
seeds.  Unliké bajra malt, it was <-amylase which
affected the total “amylolytic activity pattem of barley
malt.  Similar chan?es N enzyme “activity have been
reparted by Kneen et alX who found a slight increase
In° 3-amyldse actmtg durlngD the first stage of wheat
rowth which was followed Ty a decrease.~ Oparin and
aden® reported that 3-amylase increased upto 6
days of ?Ie mination and then started falling. * Dyer
and Novellielofound that hoth <-and 3-amylases were
produced during germination of sorghum in any
particular malting trial. Saharan and Waglel” reported

——* HB-1

L X o—o0 HB-
ﬁ'o S %—X HE.4
S "/
-
e
;5
g
3 o . .
o) 1 2 3
i 3 Geatgtninatiorlg period mg]c{ay's) et
3«
Y perﬁaygfe gernqlI ti%n.baJra Preper afer s
g f +—o B
Jeo( -
g s
0
. O

Germination period (0ays)

Fig. 4 agrﬁ@/l&se ggcr:w[%%fn parley malt prepared after various

20

Specific actitviy
o

0 | 2 3
Germination period (days)

Fig. 5. %em)éag? g‘%tr'm %npa]ra malt prepared after various

601
N ./.—. .G.i
Z a0} ---C-138
g o —0 0—9 C-164
] —mm——m o----"" =
S 20f
)

% | 2 3

Germination period (days)

Fig. 6. Se ﬁr(%lag? Sgtrm aa&t])grley malt prepared after various

»

XX
0—0

Specific activity

(R | 2 3

Germination period (days)

Fig. 7. Proteolytic activity of bajra malt prepared after various
periods of germination.
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Fig. 8. Proteolytic activity of barley malt prepared after various
periods of germination.

Specific activity

increase in -am Iase actrvrtg during germination, of
wheat ra|nf0r9 to 120 hr dépending upon the varie
and after 192 hr it decreased and became almost equa
to that of non dermrnated ones,  Sheorain and
also found simifar changes dunn% germrnatron of ba
Progeolytic actrvrty ata on The proteolytic actrvrty
in bajra malt (Fig."7) showed that | |n non- Hermrnate
see 5, It wasaslowasSSO t0.4.96 units which increased
I(I;ressrvey upto Srd day of germination. - Activity in
repared in 3 ay erminated seeds from various
vanetres ranged from’ 2496 to 2963 units, which_ is
nearly e| ht times that of non-germinated seeds.  Unlike
ba rd mat proteolkltrc actrvrty in barIey malt prepared
m various varieties had hr% initial actrvrty n non
germrnated Seeds, it rane etween 1 16.09
units and the maximum eveI Was reached |n Zday?
minated seeds SFr 8). Prolonging the germinafion
further did not bring any significant cthange. “A two-fold
rise was observed in'this malt as comparéd to an g-fold
Increease In bajra malt. When specific activities of pro-
tease of two malts repared from 3- day erminated seeds
compared, the difference was small. ~As early as 1900
Windish and Schellhorni8 reported. that non- ermrnated
barIe exhibits low proteol |c actrvr but Increased
un germination. confrrme b
L.hots and VikI9who foundo trmum actjvity aroun
fourth “or fifth day of germination. KringStad and

Wagle8

Kilhvodd) found that insoluble fraction of it showed
maximum activity on third day of germination, while
others re uired four or five days germination period to
reach that stage. But in the ‘présent study, optimum
activity was observed in 2 - to 3-day germiriation,
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Seventeen varieties of Indian aestivum wheats were evaluated. The range of values for some important quality attributes of white

rour}maida) were: milling yield, 60.5-72.6%; Kent-Jones colour grade, 5.1-7.9; total ash, 0.44-0.66%; protein
12.0%; wet gluten, 19.2-36.3%; diastatic activity, 133-351 units; damasged starch, 6.2-128%;
-0cl g

ml; farinograph water absorption, 54.0-70.8%; and loaf volume,
72.6%.

Excellent bread as well as chapati could be

) , ﬁNxS.?), 1.2-
sedimentation value, 19.0-37.3
ave the highest milling yield of

400-585ml. Variety Raj

repared from Raj-842 whereas £-134and DGPR-LB gave good bread and excellent

chapatis. Inspite of its excellent chapati maﬁmg quality, Kalyan Sona gave poor bread. K-68, W G -ill, Raj-851 and Raj-821 also
ave excellent chapatis. Farinograph water absorption for chapati dough ranged between 46.1 and 57.0% and had no correla-

?ion with chapati making quality of wheat varieties.

Mexican hybrid wheat varieties have brought about

reen revolufion in the Indian sub-continent™ within a
Short span of five years. The wheat production touched
26 million ton mark during 1971-72 as compared to_ 12
million tonnes during 1966671 Adequate Information
regarding quality attributes of different varieties of
wheats dre not dvailable for their proper utilisation by
the baking industry. _

With the stoppa%e of wheat imports, the roller flour
millers are forced To process Indian, wheats of widely
varying mllllng quality. Standarglisatign of milling, cori-
ditions for op |m|s_|nq the flour yields from these Wheats
pose many practical problems. The baking, industry
which depends on roller flour mills for its main supply
of wheat flour is also confronted with the problem’ of
%ettlng wheat flour with functional properties suited for

read"and biscuit manufacture, _

Unlike in the _technologmall /- advanced countries of
the West, chapati forms & traditional food item in the
dietary of majority of the p(g)ulanon of the Indian sub-
contirient. It is an’unleaveneq bread prepared by sheeting
a dough from h|ﬁh extraction wheat floyr and water
and then baking the same on a hot ron plate.  Austin
and Ram2 havé carried out studies on suitability of
several varieties of Indian wheats for chapati making
based on some of the subjective quality attributes.
They have also used alveograph to study “the stability
and strené]tth of chapati dough. _ :

Lack ¢ _ade(%ua_e data “on the functional quali
characteristics of different varieties of wheat develope
in recent years calls for a systematic study on the suita-
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hility of such wheats for specific eng-uses. ~ Studies on
different quality characteristics of Indian aestivum
wheat varieties” and their suitability for bread and
chapati making are reported in this paper.

Materials and Methods

Test materials: Seventeen varieties of Inglian aestivum
wheats were procured from Indian Council of Agricul-
tural  Research Stations located in Uttar Pradesh,
Radasthan, Punjab and Haryana. =~

hysical characteristics: "Hectoliter weight and 1000
kernel weigh: of different wheat varieties were determin-
ed according to AACC ?roceduresa_ Pearling index
e>é%ressed as_ percentage of bran_portion removed from
100 parts of wheat Was determined according to Mc-

Clu ?age usm?_ Corcoran Barley Pearlerd. . _
ng qvality:  For assessing the milling quall
1 to 15 kg samples were conditioned overnight to

r cent moisture and milled in a Buhler Laboratory

ll {Model MLU-202).  For calculating the yield of
acceptable grade white floyr (locally known as Maida),
the portion”of shorts passing throtigh 10XX sieve was
also Included. The whiteness of such'maida samples was
recorded in a Kent-Jones Flour Colour Grader.

Chemical characteristics: AACC methods were fol-
lowed for determmmg the moisture, total ash, wet
8Iuten, pigments (as /3-caroteng), dliastatic activity and
amaged Starch in whole wheat flour and/or maidas.
Falling. number, an index of <-amylase_activity was
Cetermined usm? Hagherg's apparatus3. Crude protein
(NX5.7) was estimated by micro-Kjeldahl method.
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Rheological characteristics: Using Brabender farino-
graph and extensograph, bread dough _characterisitcs

Olifferent maida samples were determrned according
to AACC Rrocedures& Data regardrn? Wwater ahsor-
Ptron dough development time, dough stability, mixing
olerance index, extensibility, resistance and area Unoer
the curve were determined” from farinograph and ex-
tensograph curves,

Bréad making quality: Bread making quality of
different maida Samples was evaluated accordrng to the
Remix Baking Test3. After determining the Igaf Volume,
drﬁerent bredds were evaluated or?anoleptrcally by a
Pane of judges and graded as exceI ent, good, satisfac-
fair and poor,” The quality criteria for grading
were based on' loaf vqume crust colour  and shape,
crumb softness and elasticity, fineness and uniformity
of crumb grain as well asthe eating qualrty of the

breads.

Chapati making quality: Cleaned whole wheat was
round In_a Kamas ldooratory hammer mill (T Sye
LAGY-200A) using 0.8 mm siéve and sieved throdigh
40 mesh to remove”the coarse bran fraction. Whéat
flour of 93-95 per cent extraction known 8 atta) thus
obtained wes Used for assessing the chapati making
guah of wheat varretres acc%rrghrt]%vztath 0 the procedurs
escribed by Shurpalekar and

The water requrrement of atta samples for preparing

Table |.

a chapati dough of the desired consistency was determin-
ed in g Brabender arinograph.  The samples were pre-
ared |nt e farrno raph mrxer and trrangular shaped
caatr of a out cm sr es and 15 mm thickness
Was roIIed from 35 h and baked on hot plate at
176°C for 3to4 |n uring baking, chapati was
turned over once in every 30 sec.

Evaluation of chapatis: The overall quality of chapati
was assessed by a panel of six jud es Good uahty
Punjlab commeércial wheat, generally considered ds
excellent for chapati making, Was used as standard for
comparison.  Based on thé” quality attributes such as
a earance number of laminations, softness, Sweetness

an eatrn uality, different chapatis were evaluated as
equal o, Detter than or, Inferior to the standard Due to
avar lability of only limited quantity of each wheat

variety, the evaluation has Deen restricted only to
comparison with the standard.

Results and Discussion

Ph ysical characteristics:  The data presentedl in Table
|nd|cate that more than_ half of the varieties had
hectoliter werght exceedrng 80 kg, 1000 kernel weight of
more than 40 ¢ and pearling index of less than 1.
Varretres KaIyan Sona, Sliarhafl Sonora. Raj-842. Raj-856
had relatively low 1000 kernel weight of [ess than
Both the varretres WG-351 and WG-311 were unique in

physical characteristics and milling quality of Indian wheats

Variety Hectoliter wt. 1000 kernel wt. Pearling index White flour Flour recover-  Shorts Kent-Jones
kg g yield* (maida) ed fro shortsG colour grade
% % value
UpP-301 76.0 3838 162 67.8 1.9 127 79
UP-310 7.0 44.2 193 65.6 34 133 6.8
UpP-319 815 46.2 192 70.7 3.6 122 58
D-134 81.6 372 158 67.7 4.3 179 .1
DGPR-LB 798 349 123 63.9 31 18.0 6.6
DGPR-65 82.9 419 149 60.5 39 235 58
Sonalika 785 40.5 172 69.8 2.0 109 6.5
K -68 84.0 46.1 179 64.5 35 188 6.2
Kalyan Sona 745 329 121 65.0 2.8 157 5.6
Sharbati Sonora 1.2 338 124 68.2 17 133 55
Raj-ill 818 46.7 158 69.6 2.6 110 5.2
Raj-ill 824 443 143 72.6 2.1 119 5.4
Raj-MI 78.6 30.7 142 67.2 25 116 6.3
Raj-850 794 325 179 64.2 24 17 6.3
Raj-M| 81.3 383 144 66.7 2.8 134 5.6
WG-351 80.0 491 144 64.8 41 20.9 6.1
WG-311 82.0 457 127 61.9 25 192 51
Average 79.9 402 154 66.5 3.0 1551 6.1

“Straight-run flour+ shorts fraction passing through 10XX sieve
¢Fraction passing through 10XX sieve
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havrng high hectoliter weight as well as, 1000 kernel
welght. Their low pearling]index was indicative of the
high hardness of wheat grains.
rllrnri quality: The mrIIrn? characteristics and colour
rade value of maida Ewhrte Iourg samples are given in
able L It is interesting to note that maida Yields of
only four varieties UP-3 Wa 821 Raé
lika were comparable to val ues of 70-7
rally obtained for hard bread wheats. aorrt?é
varieties had yields of more than 65 rcent or af
of the maida samples, the Kent- Jones colour grade valye
denoting the whiteness was less than 6, which Js r(%enerally
consiceredl to_be satisfactory. The yield of shorts for
varjeties, 0-134, K-68,_DGPR-LB, DGPR-65. WG-351
and WG-311 were considerably higher than the normal
value of about 16 per cent.
Chemical characteristics: The_data on the. chemical
characteristics are presented in Table 2. Higher ash
contents of 0.66 and (.63 per cent for maida from varie-
ties UP-301 and 0-134 respectively were vveII reflected
In their high colour rg];radevalues of 79.and 7.7 (Table 1),
Maida from more than half of the varieties had protein
contents in the range of 12-14 per cent; while, onl
Karleyano gona had a Iow protern content of 8.1 per cent
r
Sonora for rea makrn wasrndrcated by their low wet
gluten contents (19.2-23'6 per cent). The' sedimentation

-821 and Sona-
I oent ene

. Total ash rofe]
Variety % mdf’\?)ge}?
0

WWF  Maida  WWF  maida
UP-301 15 066 124 118
uP-310 162 0% 124 120
up-319 157 049 125 110
D-134 14 063 134 112
DGPR-LB Lh 052 124 104
DGPR-65 1% 055 135 108
Sonalika 14 056 103 98
K-68 1% 054 96 90
Kalyan Sona 4 059 81 1.2
Sharbati Sonora 1R 058 110 90
Raj-821 1% 050 17 93
Raj-821 163 049 125 92
Raj- 812 18 04 139 17
Raj-8% 166 046 135 108
Raj-851 1% 0o 131 116
WG-351 1Y 044 109 94
WG-311 161 054 102 92
Aver e 1% 04 118 101

Ues expressedl on 14 per cent moisture basis

"Whole wheat flour

Kalyan Sona and Sharbati da

values of different varretres ranged from 190 to 373 ml.
Only Raj-842 and Raj-856 had significantly high sedimen-
tatron vaIues 235 -3 m Withthe exception of UP-310
UP-319, Ra:{ 21, Rqj 856 and Raj-842 the remarnrnP
varretres had low sedrmentatron values of lessthan 25m
The pigments, expresse as 0-carotene, in all maida
samples Were significant ¥ Jower than the values reported
for Incian durtm wheats/.. The high values of faIIrng
number for different varieties ranged between 480 an
> 1000 and indicated their Very low x -amylase
activity. This brrn?s out the, necessity for use of cereal
malt flour as one ofthe additives in bread recipe. On
[ varieties had diastatic actrvrtK N the desirable range,of
225-350 units, The reIatrver |gher values for varretres
K-68 and WG-311 ma X attributed to_ the
higher starch damage 012 pe ent% during mrIIrng
process. Except WG-351 and Raj-851 other varieties ha
normal damaged starch content of less than 9 per cent,
Rheological characteristics,_ Data on the rheologlcal
characteristics presented |n Table 3 show that half of
the varieties had water g sowtron rangrn% etween 60
and 65 per cent. Varieties WG-351 and ‘WG-311 had
maximum water. absorption of 66.4 and 70. per cent
respectively, which may he riartl due to their high
amaged starch content of 1012 per cent. Rattan Srn%h
and Bailey8 observed that Indian wheats have relativély
high watér absorption which was attributed by Tara

Sedlmen Prgments Fallin rrt)eqr Drastat Dganraged

uten
J % vataueopnt 3-caro fene %
Maida  Maida Marda WWF  Maida  Maida
3l 01 149 M 23 81
359I 215 n 50 1B 6.4
09 269 142 571 167 12
44 202 289 638 LY 84
91 195 207 73 244 89
325 31 205 100 240 85
02 192 176 53 10 6.3
236 215 253 o42 35 101
192 190 200 9 2% 93
21 21 239 MO 209 81
32 4 13 50 138 69
287 25 2.2 526 19 82
DI 3l 26/ 639 133 6.2
33 3.3 1% 1 137 .1
A0 244 110 134 157 104
286 199 224 50 150 103
87 206 2.3 W Al 21
05 241 202 607 210 84

¢Expressed as my maltose per 10 g flour per hr at 30°C
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Table 3. rheological characteristics of Indian heats

Farinograph
Variety

P30

LJPié49
DGPR-
DGPR-
Songlika

K -

Kalyan Sona

Sharhati Sonora
Ray%&i
Raj-821
Raj-842
Raj-851
WG-351
WG-311

“On 14 per cent moisture bass.

Table 4. bread and chapatimakin

i

Variety

unﬁ@
UP-
i

DGPR-
DGPR-

Sonalika

.60

Kalyan Sona
Sharpati Sonora
Raj-gﬁf
Raj-821
Raj-842

Raj-851
WG-351

%(Egaﬁ(rianmrcial
Grackd as: Efﬁ(ac?"aen]&P%oGo?Od; S—Satisfactory

*On 14%moisture besis
CAs compared to standard:

d

L_Tr—_lgfqerg(])rtto
ual to
SIT—Slightly inferior to

- et alP to their high starch damage dunnP mllllng

Extensograph

absow%ttlonS dev[e)%p?mrg St?ﬁm? er ﬁ(ﬁa o ext ReSSton R &9&9 IszagFﬂy

V VvV

With
the exce t|on 0f"UP-301, UP-310, Sonalika, K-68, WG-
357 and

G-311, all other varieties had good to excellent
ough stability.

adonty of the varieties had both high extensibil
E>11 mm as well as resistance to extension (>70
Raj-821, Raj-842 and Raj-851 had
h|?h flour srength asindicated by thelr energy
values exceeding “150 sq cm, their exten5|b|I|ty
resistance to extension differed considerably. It is
Interesting to note that Raj-842 had excellenit faring-
?raph as Well as extenso raph charactensﬂcs desirable
or bread making. Some typical annograms and exten-
sograms ofthe eat varie |es are ivert in Fig,
read mak |n%qua | Zy resente In Table
4 indicate that Raj-84Z with maX|mum lour strength of
188 sq cm 1S exce lent for breadmaklng while Breads
from P310 UP- 319 1-134 Sonalika and DGPR-LB
Were %rae 3 good, bn Kalyan Sona showed very
poor Dread maklnlq quality, asseen by its very low lodf
volume of 400 mf as well as coarse’ crumb structure,
This can be attrjbuted to the low protein content and
sed|mentat|on value, On the other hand variety Raj-842
proteln content of 117 per Cent” and
the h| hes oaf volume as well as sed|mentat|on value.
g Broteln contents of vanetles OT-310. UP-301,
UP3 aj-842 and Raj-857 ranged from 116-12.0 per
?g% %he I%af volume i |n these Varieties varied wi Iy
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In spite of therr relatively high values for water

absor on Rner cent) and flour strength (f155 S

and 821 ga % ve bread of onIy satisfactory

grae Thrs may be attributed to refatively high exten-

Sihility and_ low resrstance to, extension of Raj-82L and

h xtensrbrlrty as Well as high resistance to extension
ﬁh starch damage in RaA -89/,

g water a sorptron |s 0e eraIIy indicative of good
bread making potential, _1tis owever Interesting to
note that vanetres IPG357 and [P 377 gave breads of
ony saisf actog grae |n |te of their hrgh Wwater
a sorption of 66.4 an I cent, respectivély. This

be attributed to the hrgher damaged starch Content,
whrch resulted in stic 8

No correIatron as réported earlier by Pinckney et al
was observed between the sedimentation valug and the
loaf volume of bread. Varieties D-134 and DGPR- LB
ave breads with good loaf volumes of 550 ml though

eir sedimentatiof values were as low as 20 ml. With
similar sedimentation vaIues however, Kalyan Sona and
Sharbatr Sonora had loaf volumes as low as 400 and

Al respectrve 0y In contrast, Raj -821 with a sedimen-
tatron value of 304 m 9aveare at|ve¥low |oaf volume
of onh{ 510 ml. Simila observatrons or Indian wheats
hav% 50.been reported Frnneg etalu.

Chapati making quall water absorption of
cha at| dou h ranﬁed between 46.] and 570 per cent
. Even the maxrmum value of 57 Oper cent
observe |n the present stud n¥ IS consrderably ower When
compared to the minimu per_ cent (based on
sub ective assessment of the dough consrstency reporte
Z ustin and Ran2. Unlike thelr bread makrng qaua %
varieties D-134_DGPR-LB, K-63, Kalyan Sona, R
Raj-857, WG-377 were as good as commercral Punjab

2

Fig. L " Fannogram and extensogram curves for tndian aestivum Wheats

gused 8 controlg for chapati makrn% With the exce t|on
f DGPR-65, Sonalika, Sharbati Sonora and WG-35
which were only slightly inferior, the remarnrnP vanetres
were unsuitable for chapati making. No correfation was
aasé rve twe n water absorption and chapati making

It may be concIuded from the present studres that
Ra£842 is the outstand mg variety aspossesrrzra% al th e
qu lities requrred for both. bread ca al
ma Ing. In addition to their excellent chapati maki mg

gy varieties 5)134 and DGPR-LB possessed goo
rea ma

Ing quality
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Ripening Behaviour of Mango Fruits Graded on Specific
Gravity Basis

H. SUBRAMANYAM, S. GOURI AND SHANTHA KRISHNAMURTHY
Central Food Technological Research Institute, Mysore

Manuscript Received: 6February 1976

Freshly harvested mangoes were graded into three groups on the basis ofsgecific gravity. They were allowed to ripen at room

temperature (26+2°C

Fruits were evaluated for their acceptability on the 14th day.” Chemical analysis was carried out for

acidity, total sugars, total soluble solids, starch, and carotene. "It was observed that the fruits having specific qravity in the range
1to 1.02 at harvest were at the optimum stage of maturity. Changes in pectin fractions and pectin methylesterase activity have

also been noted.

Numerous studies have been carried out to fix the
optimum maturity stage for harvesting manglo fruits.

he criteria. utilised arg on the basis of ﬁhy_sma .charac-
tersy, chemical constituents2-4, and physiological be-
haviour on the basis of respiratory pdttern/-9, The
present report gives changes in chemical constituents
of mangoes of " different Specific gravities. This will
facilitate’ in deciding the optimum maturity period  for
harvest in terms of quality and length of storage period.

Materials and Methods

‘Alphonso’ variety mangoes (1500) were harvested
froman orchard near Mysore during the last week of
June, 1973 and 1974. Irijured and Bruised fruits were
discarded and only sound fruits were taken, for study.

The fruits were gfraded initially by floating in water,
water sinkers were further graded using bring solutigns
of 3 per cent concentration. Based on”specific gravity,
the fruits were graced into three %rou 5.

Water floaters with sp gr 1ess than 1 (Group I);
brine floaters with sp %r between 1and 1.02 BGroupII ;
?ﬂsi brine sinkers with sp gr higher than 1.02 (Group

. Three hundred fruits from each group were stored for
npenmg In well ventilated boxes af ambient temperature
0f 26£2°C and at 60-70 per cent R.H. Six fruiits were
taken randomly frem each group for analysis of Brix,
pH, acidity, réducing sugars, total sugars,” carotenoids
total and fl) and starch. Observations were made at
different stagies during ripening. Pectin content and
pectin methyl esterase activity were studied only in the
prine flogter group. Rgsuls were confirmedin two
seasons of Jung, 1973 and 1974

Preparation of sample: The edible flesh from the
ndividual fruits was separated, cut to fine pieces and
homogenized to a pulp for analysis. Brix, acidity, pH
and moisture were cetermined by the standard methiodsk
total and reducing Slégars by Colorimetric methods of
TinglL, and total “and” fl-carotene by vitamin assay12
Starch was estimated in the alcohol insoluble_residug by
enzYme hydrolysis usmg amylo-gluc03|dase(8|gma Co).
A standard was runto, déterriine the per cent recovery of
starch (AR) as glucosicles, after hydrolysis with enzyme,
The recovery was 98.5 per cent. The glticosies liberated
were estimated titrimetrically by Hane’s method13

Pectin methyl esterase was eStimated by the method

Table 1. changesin ph and acidity® in alphonso mangoes having different specific gravities*

Days after harvest Sgr<l Spor 1-1.02 r>1.02 SE
PH Acicity pH Aciclity PHS|Og Acicity
1 235 360 233 350 243 300 0,02
7 213 250 390 061 43 03L £0.07
4 402 017 453 010 523 008 0.08
 Estieted as percentage of malic acid (mean of six replicates)
SE- Standard error a 10 degree of freedomand at pH2

a- Not significantly different (p+0.05)
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Table 2. changes in total soluble solids* o« alphonso Table 4. changesin carotene* content of alphonso mangoes
MANGOES HAVING DIFFERENT SPECIFIC GRAVITIES OF DIFFERENT SPECIFIC GRAVITIES DURING RIPENING

Daysafterharvest sp. gr<l sp.gr 1102 sp. gr> 102 i
yS er1 5p. %Ir7< s gr6,7 . gr7> Days after Toﬁ g;‘\._éa}m_ Mr. %%Zm %.tapr. ijt‘%

; b 1 0 caroene  fene carotene  tene carotene  tene
LA T VR T T 1 I
Mean of six replicates U T AR TR T &% MR

of Kertszl  For pectin estimation, extraction and  *Meanof s repicates

fractionation was done by the Versene pectinase I

method]5. Estimati n(?f galaCturoniC acid was done by Teble 5 changes in pectin and pectic fractions during
Carpozole assay method1 ripening of group ii mangoes*

Results and Discussion g/s .'.Alfqbqgl Total ~ Wegersol.  Proto \{ersene
The aim of the present investigation was to find out %{m e pectin peetin - sol. pecin

the Proper matuntg stage for har%est of mangoes based redE% %g° g ”Bg%

on the specific gravity”  Accordingly, the fruits were 1 1145 1260 0716 0532 0471

divided Into three groups having" different - specific G) @) @)
ravities and kept for ripening at’room temperatyre, 8 510 095 0590 0357 0310
Ix. individual fruits from each group were analysed at ) @) (3
different intervals, The data are presented in"Tables 14 230 0690 052 0130 0116
123 and 4. In Group NI (sp. gr. higher than 102) the ) ) RY)

fruits reached edible rj staIge_ by the"9th day and Were * Mean of 4 replicates
T Bl i s b | O

U u | | . . C .
day fiom harvest The AU of GrouBeI, FwRver yiere fioures i the parentess e the perenage of total ecin?
more sour although the flesh colour was comparable to
the other groups. “This group was maintained beyond 14
days at room temperafure to see whether the” acidl
would decrease to the level of Group_ I and Group |

Table 6. changes in the activity of pectin methyl esterase*
DURING RIPENING OF GROUP Il MANGOES

sami)les. But this however resulted in shrivelling and Days alter harves Activityimg protein
Spo| a%e of the fruit, Statistical analysis of the resutlsl/ 1
Indicated significantly lower values for E)H and sugar in .
Group 1 than in Group |1 and G_roucg I,
Thusit a Pears that the fruits in Group 111 were over-
mature and those in Group | were at the early stage of

maturity at the time of harvest.  The Group“Il having  «\ean of 4 replicates.

Table 3. changes in sugar* and starch content of alphonso mangoes having different specific gravities

Days after harvest Por<l Sp. gr. 1-102 S.or> 12 £
Total&%educing Starch TotaFLgaﬁeducing Starch Tota?ugaﬁeducing Starch

1 2000 14 840 20 14710 20 16 910 £0.02

7 9 40 10 UM 3% 00 6L 34 040 040

14 BO 33 008  Blle 33 009 48k 30 08 £030

SE = Stanciard error at 2 cegrees of freecom,
band ¢ nat significantly cifferent (0=005)
* Mean of six replicates



86 JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 13, MARCH-APRIL 1976

sPecific gravity of 1-1.02 appeared to be at the optimum

S e%fmaturltg._ . o

{the next series of experiments, changes in pectin
fractions and pectin methylesterase activity were studied
at various intervals during ripening. The investigation
wes limited to Group Il only. The results are ?wen in
Tables 5.and 6. Changes, in”"pectin content confirm the
observations made_by Mizota and Subramanyami in
earlier studies. ~The pectin methyl esterase activity
increases as the fruit reaches the climacteric and shows a
decrease on further ripening. Mattoo and Modj 2 have
Indicated an increase In PME activity during ripening,
It thus appears that fruits having Specific ?rawty of
1-1.02 ripen normally at room tenperature, fruits with
higher specific gravity ripen earlier and seem to be
slightly over mature for harvest,
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Amino Acid Composition of the Protein of Some Edible
Mushrooms Grown in Synthetic Medium

R P. PURKAYASTHA AND ANDRILA CHANCRA _
Department of Botany, University College of Science, Calcutta, India

Manuscript Received: 3l pecember 1975

Mycelial proteins of five edible mushrooms (viz. Agaricus campestris, Lentinus subnudus, Calocybe indica, Volvariella volvacea and
Termitomyces eurhizus) were estimated after growmdg them in a liquid culture medium. Their protein content varied between
10e

14-27% on dry wt hasis. Eleven amino acids were

ntified in A. campestris and L. subnudus by chromatographic analyses

f

acid hydrolysates of mycelial proteins. Thirteen amino acids including 2 amides were detected in each of V. volvacea and &
threonine, tyrosine and alanine were found to be predominant
ly. T. eurhizus was a better source of alanine than V. volvacea.

Interest in the nutritive value of edible mushrooms has -~ Atkinsond, Worganb and Gray6 may be mentioned,
greatly increased in recent years although its importance  Studies on food Values of mushirooms reveal that some

indica While' 10 amino acids were identified in T. eurhizus. Leucine
In A campestris, L. subnudus, C. indica and V. volvacea respective

mas realized by earlier researchers, I this connection
e

_ of the edible SP _
reviews of Stollerl, Gilbert and Robinsontl Singer§,  in addition to free amino acids, mineral constituents and

ecies contain a good amount, of protein
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vitamins. Contradictory reports on the nutritional values
of several species are &lso not uncommon. This is not
surpnsmg because the age of the sporophore or mycglia
substrates and cultural conditions coul markedly affect
their nutritive values apart from their indivigual Synthe-
3|z_|nP capacity. Nutritive values of several species of
edible mushrooms have been estimated by a number o
workers but most of them have used complex substrates
for growing the organisms. o

|17 the present study, a simple synthetic medium was
chosen with alanine & mtr_ogien source. This was done
in order to evaluate the initid J)rotem S)Anthesum caPa-
city of five local s?eues of eqible mushrooms. As the
bidlogical value of protein depends upon the relative
concéntrations of the essential amino acids, it was also
thouqht worthwhile to analyse the amino acids of
mycelial proteins of all the test species for comparison.

Materials and Methods

Cultures: Pileus fissue cultures were prepared from
the sporophores of Agaricus campestris L. ex Fr,
Lentinus subnucus Berk., Calocybe indica P. & C., Vol-
variella volvacea (Bull, ex Frg Sing, and. Termitomyces
eurhizus (Berk.l) Heim collected from different parts of
West Bengal, India and maintained in 3 per cent malt
agar slants at a femperature of 28°-30°C. _

Estimation of protein content of mushroom mycelia:
Agar blocks (3 mm diam) containing 7-day old mycelia
of the fungus Were punched out from'the advancing zone
of the mycelial mat and transferred to Erlenmeyer flasks
250 ml) containing 50 ml of sterilized medium (2Iucose,

; DL-alanine, “lg; KH2P04, 0.5g; M%SO TH2,
0'0(% thiamine hydrachloride, 500ug and distilled water
1000 ml) and incubated for 12 days at 26°C in the dark
Mycelia were washed twice with sterile distilled water
and collected through two layers of muslin cloth and then
dried at 105°C for' 24 hr. “In_orcler to remove nucleic
acid contaminants from protein the method of Schnei-
der” was followed with_ modlifications, Dried mycelia
23_0 mg) were.suspended in a known volume of 6 pef. cent
richloroacetic acid (TCA) and heated for 30 min at
90°-95°C. . The supernatant was_decanted off, the pellet
being washed twice with cold TCA b¥ centrifugation,
The Tesigue was digested with 8 mg of copper catalyst
and 2 ml of conceritrated H25048. ~Subsequently, 2 ml
of distilled water were added to it and the tofal riitrogen
of the dried mycelia was estimated by the mierokjeldanl
method. . The Crude protein content was determined b
multiplying the N-value by 6.25. One blank sample
was ysed as coptrol. . .

Estimation of amino acids of mycelial protein; Crude

rotein was extracted from fresh mycelia with 0.4

aOH in cold and then centrifuged. “The supernatant
was taken and protein was precipitated from the clear

N rem

extract with 6 per cent TCA by adjustln? Its pH to 45,
The grempltate \was_ collected “after centrifugation and
washed again with 6 per cent TCA. Nuclei¢ acid con-
taminants'in the crude protein were removed b h_eatm%
the suspension of the Rrempnate In TCAT solution &
90°-95°C for 30 min. The residue was washed successive-

f Iy with TCA solution, ethanol, ethanol: diethyl. ether

mixture (L:1) and diethyl ether by centrifugation at
room temperature (25°C). The protéin recovered in the
final sediment was dried under air current and stored in
the desiccator. A measured amount (10 mg) of dried
protein sample was hydrolyzed with 6N HCL5 ml) in a
sealed tube for a period “of 24 hr at 110°C8. ‘After
hYdron3|s, the acid was removed comgletel in arota
film evaporator and the residue was collected in 10

of 80 per cent ethanol which was passed thr_our%;h an ion-
exchal %e resm column (1x28 cm) containing, Dowex
50Wx 8 (20-50 mesh) at a flow rate of 1 ml/min, The
resin Was prewoule activated in H+ form according to
Plaisted9.  The column was rinsed with 80 per Cent
ethanol and the amino acids were fmall?; eluted with
aggro?nate solvents accordmg to the method of Plaist-
edd. The eluates were evaporated to dryness in a rotary
film evaporator at 40°-50°C. The residue was collected
in 1 ml of 10 per cent aqueous isopropanol and fma_ll;r
the amino acids in the acid h¥drqusates of mnyceha
protein were determined quantitatively followirig the
methods of Thompson et all0and Portereta/1L Aliquots
of the solution (100 1) were applied to Whatman no. 1
filter paper and amin0 acids were separated by two
dimensional fpaper chromato%raphg using phenol:" water

4:1) as the first solvent and n-butanol:acetic acid: water
4:11) & the second., ,

_The’ chromatogram was sprayed with 0.1 per cent
ninhydrin in n-butanol, and heated at 75°C for 15 min.
Amino acids and amides_were identified by co-chro-
matography with authentic samples. ~ The “individual
colouired spots were cut out and eluted with 50 per cent
ethanol. The colour density of the eluate was measured
with Klett-Summerson colorimeter at 540 nm. To con-
vert these density readings to actual amounts of amino
acids, the above”procedure was repeated with standard
solutions of known amino geids. _V?Iues have. been
expressed, without correction for possiole destruction of
amino acids during hydrolysis.

Results and Discussion o
Mycelial proteins of mushrooms: It is evigent from
the results SDV able 1) that mycelia of L. subnuaus and A.
campestris contained 27 and 14 per cent protein respec-
t|veIZ_ on d welght basis.  Protein_content of the
Ining three species varied between 16and 22 per cent.
The yield of mycelia was, however, highest in A. campe-
stris "but its protein content was fond to be lowest
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Table 1. comparison of mycelial protein

SPECIES

AL ProernCe coptent 4 %mf *"ﬁFaLtjéEeHof
! Et{ T e
A. campestris 12833+ 48
L. subnudus 2692 3100 50
C. indica 1981 2033 51
V. volvacea 163 o4 67 50
T. eurhizus 23 1800 50

of E replicates (mycelium dried at 60°C for % hr).
&0 dlunr250 ml flask

among the species tested. 1t indicates that there is no
correlation between the rate of growth and protein
content of mycelia. Variation in protein content between
mushrooms Wwas noted by a number of previous workers.
Bose and BoseL2 reportéd the protein content of sporo-
phore of A. campestris. ' They obtained 2.73 per cent
protein (fresh weight) in the fruit body when its moisture
content was 95.2 per cent. Anderson and Fellersi3record-
ed 3.94 per cent protein (fresh Werght) in the sporophore
of this fungus but they noted 89.5 per cent moisture
n the tested matenal There 1S evr ence that the my-
celium an O,ooro(p ore of A bisporus contain 491
r centld an I_per cent (protern respectrvel on a
ry weight asrs ghest amount of protein (504 per
cent) was recorded in"the mycelium of A campestns by
Guha and BanergeelG when grown in a medium supplé-
mented with caséin hydrolysate but lowest with sodium
nitrate (32.0 per cent’on dry wt basis). When different
amino acids were tested on the rowth of the organism,
glutamic aciol was found to_be the best but for protein
Bgoductron medium containing DL-alanine appeared to
most suitable. The mycelium of the present strain
of A campestris yielded™ 14 per cent protein. ~This
difference in protein content may probably be due to
strain variation or drfferent cuIturaI conditions,

The percentage of B/ce lal protern was found, to be
27 per cent |n L sudnuous, In L. tigrinus_ it was
22 Der cent r% basis) accordrng to Jennison
etalll. Gilbe and obinson21n thelr review noted that
the protein content of the sporophores of different
species ofLentinus varied between 156 and 4.53 percent

n fresh wt basis).  The moisture_content of these
pecres however, ranges from (.26 to 7171 er cent,

A though the Cprotern content of A. campestris s lowest

when compared to other test mushrooms, the total
Xe |gl Id of (prohern is highest because of ts maximum my-

Amrno acids of mycelial proterns Amino acid com-
position of mycelial proteins and their relative quantities
must be considered in evaluating the nutritional value of

i
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a mushroom. Chromatographic anah{ses of acid hydro-
lysates of mycelial proteins reveal that most of the tom-
Mon amino acids are present in these mushrooms.  Of
the essential amino acids, threonine occurs in fair
amounts in all the test species excepting C. indica which
contains appreciable amounts of valine {Fig. 1).
Altamura et a/.18 detected a large number”of amino
acids Including uncommon and Undetected ones and
nrtrogenous compounds in the white edible mushroom,
A, campestris by usrng an automatrc amino acid analyzer
toIIowrn a ngvel Isolation procedure, Among.the essen-
tial amrno acids leucine was found to occur”in highest
concentration while tryptophan and methionine “Wwere
Bresent in trace amounts Besides, a large number of
asiC amino acids and reIated compounds such as
%aactosamrne hydroxylysine, Y-aminobutyric acid, orni-
Ing, 2, 4-dliamy nobu ic acidl, ethanolaming, ammonia
canavanine, creatrnrne carnosine have also heen detected
in mushroom fractions. - Guha and Banerjeeld reported
the occurrence 0f 16 amino_acids i |n the mycelial protein
of the same sepecres after acid and alkaline’hydrolysis, of
which Teucing and isoleucine appeared to be highest in
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A. campestris. Amino acids of alcoholic extract and acid
hydrolysate of V. vokacea were analyzed by Orillo and
Carangal20. They reported 13 amino acids in the acid
hydrolysate but excepting for glycine, isoleucine,

methionine and asparagine others were in common with
the present strain of V. vokacea. In case of T. eurhizus
alanine, hydroxvproline and threonine were comparative-

ly hi her than other amino acids2L. Although Bano
et al.22 also detected these amino acids except hydroxy-

proline in the mature fruit body of an unknown species
of Termitomyces the percentages of arginine and histidine
were found to be higher than the other detected amino
acids. As the name of the species, age of the fruit-body
and the composition of substrate are not known, it is not
desirable to compare the two results. Moreover, the
analytical methods employed by different workers are
also not similar.

Acknowledgement

The authors are grateful to Prof. A. K. Sharma.
Head of the Department of Botany, Calcutta University
for his keen interest in this study.

References
1. Stoller, B. B.. Econ. Bot., 1954, 8, 48.
2. Gillg%rt, D. F. A and Robinson, R. F., Econ. Bot., 1957, 11,

3 Sir’l\?er, R., Mushrooms and Truffles. Leonard Hill. London,
ew York, 1961.

&

4. Atkinson,. G.F, 2nd Ed. Hafner
tglub(l)s mgCoS Ies\?orfg fegg Fere-
o) V\brgan,JT Progr. industr. Microbiol., 1968, 8, 74,
6. G ngrtﬁshe Usn%j%F]F%%as Food and in Food Processing,
é. SchnlelderHWC 3. biol. Client,, 1945, 161, 293,
er an .
rar@ow%lgfoshers ﬁewl-k(orag dE: Cjb%'s”y
18 Plaisted, P H, contrib. BO)CI?{TR/Tma{)r?anStlnSt deESC
. Pophys"’(':n i%F éa%{%nm i/\ar Plant
%eormpson o S é)l\g]d Sharp, P, Contrib. Boyce
12 Bose, SR and BOSGAEJ sei. cult,, 1940, 6, 141
3 A@(i?%&ﬁid Fellers, C. R, proc. Amer. Soc. hort.
14, Hurfeld, H, Science, 1948, 107, 373,
15, McConrell, JEW. and Esselen, WB, Fd Res., 1947, 12, 113

16, G%a,A K and Banerjes, A B.,J. Fasei. Tecnot, 1970, 7,
17, Jennison, M \%ﬂghg?rg, CG. and Krikszens, A E, Appl.

M |crob|ol
B A, 5, R, . A, R o

19 Guha, A K. and Banerjee A B, indian Agric., 1973 17, 45,

%g. OrlliIgCAandCar anga, AR, Ph|||pApmégrl|c 1%14529
. Punl;ycol Si& Fi(ﬁg eandlﬁgnndra, Mnia, Trans. Brit.

2. Baﬂ%AlZZ % A and Srivastava, H. C., Indian J. Chem.,

Changes_in the Curd Tension and Heat Stability in
Fortified Buffalo Skim Milk Systems
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The effect of fortification of diluted buffalo skim milk with lactose, casein and its fractions on the curd tension and heat stability
was studied. Skim milk when adequately diluted to reach solid level as in human milk, exhibited a dramatic drop in its curd

tension without much significant changes in heat stability.

Addition of lactose to the diluted milk system resulted in an increase in the curd tension with a small drop in heat stability.

Incorpo-

ration ofacid casein augmented both curd tension and heat stability. Amongst casein fractions, «s-casein decreased both these
properties whereas £ -casein, <-casein and /J-k-casein increased the curd tension without S|gn|f|canteffect on the heat stability.

Curd tension and heat stability of milk are two critical
parameters in the manufacture of infant foods.2 Sirry
and Shipe3 reported that curd tension increased with

N.D.R.I. Publication No. 76-3.

rennet coagulation time but decreased with increasing
salt concentration. Ashworth and Nebe4 observed that
curd tension was increased by 20-25 g for each 1percent
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increase in solids, Iwaida and Tsugo- found that
homogenization decreases the curd tension.  Abdel-
Salam’et a!.6 observed that removal of fat increased the
curd tension. while heat treatment reduced the curd
tension. Boilin brou%ht more reguction in curd tension.
Schultz and Ashworth7 studied the fortification of %-
and_8-caseln in skim milk and observed that <-casein
fortified skim milk produces weaker curd than [3-casein
fortification, On the addition of calcium chloridg in the
system, hoth fractions formed a firmer curd with <-
casein slightly stronqer than 8-casein.  Koops an
Westerbeek8 “demonstrated that _hydrogen peroxide
strongly. affects the heat stahility” of “concentrated
milk.” “deKonig et al.9 reported that protein compo-
sition and sedsongl variation in the heat stability is
maximum during winter season. Kruk et al.10 observed
that A>casein and 8-lactoglobulin. either separately or
iogether Increased the héat stability rather thari « -
actalbumin, _ o

In the endeavour to humanize buffalo milk in this
laboratory, the possible reorganization of the milk
constitutents has peen tested The proteolysis of
fortified buffalo milk has been also reported by Kuchroo
and Gang_ulll3 In the present paper the changes in the
curd tension and heat stability in a similar buffalo
milk system is reported.

Materials and Methods

Samples of buffalo milk ooled% were collected from
Murrah breed maintained at the Institute,  Skimming
of milk was done at room femperature within an hour
of collection using Alfa-Felix cream separator.
Isolation of casein fractions:  Acidl casein was isolated
from buffalo skim milk by isqelectric_precipitation
according to Gupta and Gangulil4 n -Casein and 8-
casein were prepared from biffalo skim milk by the
rocedure of Hipp et al and Aschaffenburgle, Zittle
t #117 nﬁthod followed for Isolating n "casein from
utfalo skim milk.

H-k-casein_was pregared folloy ng_the method of
El-Negoumy8 with necessary modlification. _

Sample preparation: Buffalo skim milk was diluted
with three volumes of water. Lactose (4.0 ¢/100 ml) and
casein fractions (0.5 ¢/100 ml) were adoed separately
to these systems. These samples were then homogenised
using a Potter-Elvehjem homogenizer.

Détermination of Curd tension; The method adopted
for curd tension measurement in the O{ores_ent stuay is
tmh?J ”ga%soer? by Chandrasekhara et aid9 with necessary
: l[l)etermmatl%n olf he%t stab|l[|)t ) S|m|(Ijar \Anlwﬁ_tth%i waé
Ollowed as _develope vies and White2) an
mogmeg by Ja RanE ef alb¥ o

Determiriation of total solids:  Total solicis in fortified

Table 1. curd tension and heat stability of buffalo milk

Additions Oer(é)enswn Fbat(m%blhty SB?%
Nil 430 184 975
Water (13) ~ 11d 497 291
Lactose indil. mlk 124 45 6.79

huffalo skim milk was determined by the method

d described in ISI2

Results and Discussion

Effect of dilution and lactose on buffalo skim milk:
Data on the effect of dilution of skim milk on curd ten-
sion, heat stahility and total solids are given in Table 1
The curd tension of diluted buffalo “skim milk was
reduced almost four times on dilution s compared to
that of skim milk. ~This reduction might be due to
reduction in the level of n "casein and calcium In the
skim milk after dilution. - Schultz and Ashworth have
also reported the impact of calcium on curd tension.
Total solids decreased considerably as compared with
skim milk whereas heat stability inCreased. .

Table 1 further shows the changes in the fortified
skim milk with acded lactose. The curd tension increas-
ed almost _l%v 10 g, hut there was decrease in the heat
stability, ~ Total solics increased almost two_and half
times wwhen compared with the diluted skimmilk.

Effect of addition of casein fractions on diluted skim
milk; The values obtained for curd tension, heat
stability and fotal solids after fortification of casein
fractions in_diluted skim milk are given in Table 2
Amon% casein fractions added, acid casein increased the
curd tension followed by 8-casein, N-casein and $-k-
casein. Amang these fractions, < -casein showed weaker
curd than 8- and fi-k-casein throughout the investi-
gation.  Schultz and Ashworth? reported that 8-casein
Shows firm curd strength than n -casein when added to
skim milk, ~ Qur restlts in case of n -, and 8-casein
fractions fortified in diluted skim milk concur, with their
findings. In case of acid casein there was increase in

Table 2. effect of casein and its fraction on the curd
TENSION AND HEAT STABILITY OF MODIFIED BUAFFALO MILK

Additions Qurd tension  Heat stabili T
© %msﬁ?b Voa
Acid casein 150 505 3
{-casein 86 40 35
8-k-Casein 130 435 35
(<-Casein 140 55 306
8-cascin 145 510 29
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Fig. 1 S%[[c]i }ﬁwﬁlwﬁ heat stability profile of modified buffalo
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milk+water + 3-Casein; m milk-Fwater+ <'-casein.

heat stability comparable to diluted skim milk, but
(<-casein and /3-casein increased the heat stability when
compared with acid casein and diluted skim milk. . In
case of <"casein, the curd tensign and heat_stability
decreased as compared to other fractions. The curd
tension and heat stahility of the milk samples fortified
with Jactose and casein fractions are depicted in Fig. 1
Consicerable reduction in the diluted "skim milk “was
observed as that of whole, skim milk, but there was a
slight increase in heat stability. Lactose showed a reverse
trend as there was shght_ Increase in the curd tension,
but decrease in heat stability. Among casein fractions,
h|ﬂhest curd tension was observed ‘with acid casein
f? t())\fv%g 3-casein, <-casein and 3-k-casein. Heat
stabili

b
] ¥ diluted buffalo skim milk fortified with
*-casein was maximum followed by that of 3-casein
acid casein, and 3-k-casein. « ~-Casein showed lesser heat
stability and curd tension when compared with other
casein Tractions. . Dilution of skim milk resulted in a
slight. reduction in the curd tension whereas the heat
staoility of the system increased. y

While processing, curd tension and heat stability are
the two magor arameters in the manufacture of infant
food. These cata will help in nﬁ)_reparlng an improved
infant milk food from buffalo milk having more nutri-
tional resemblance with human milk.

Acknowledgement

The authors are grateful to Dr D. Sundaresan, Direg-
tor, National Dairy Research Institute, Karnal, for his
continued interest in this work.

References

1 Glardrasekhara, M R, indian Dairyman, 1974 26, 161

2 W&bb,B_H.,JOhf_lSOﬂ, H. fOI'd, | A, Fundamentals
OdOI%)a”iCEIEeTﬁEy"%\VI Bﬂ%ﬁ%"\lﬂg ¥ Inc. %mﬂ,

Sirry, [. and Shim, W.F 3. Dairy Sei., 1988, 41, 204

Ashworth, U. S and Nebe, J. L, 3. Dairy sei., 1960, 43, 86,

|\/\%% %%?TSUQO, T, XVI Int. Dairy Congr., Tokyo.,

Amel'SdM, M H., Ama- i L B f., A A’
Egyptian J. Dairy Sei., 197@'%5 and Hofi

Sc%iz, D. L and Ashworth, U. S., 1. Dairy sei., 1974 57,
K%Ofé, 5J.Zand Westerbeck, D.. Neth. Milk Dairy 3., 1970,

demmgh i% JJ pzsé J.1£nd Van Rooijen; P. J, eth.

Kruk A, KiSZ&, J %}%ROS%%Z, A, Rocaniki Technologii

ChemiiZywnosii., 24,

uli, N. C, Cauchary, S., Methur, %ﬁ %I}%asa\l\faﬂ

4 XIX Int. Dairy Cong., New Delhi,
Ganguli, N. C. indian Fmg (In press)
Ki th'OO, C N and Gangull, N. C, /. Fd sei. Technol.

N Press).

G%tams K and Gangull, N. C, Milchwissenschaft, 1965,

A L1 G0 o gy JH i
Aschaffenburg, R.,J: Dairy Res., 1963, 30, 259, _
Zttle, C A, Oerb{&%l Jllz%z?r L and Dellamorica, E S,

J. Dairy Sei.,
EI-Negoumy, A M.7. Dairy sei., 1966, 49, 1461

S v, Fe o o

Davies, D.T. andVVnite, JCD, 1. Dairy Res., 196, 33 &3
Jaram B. T, Nal(r KG.S eﬁ?d Balakrishnan, C R,
” Current Science, CQITﬁUﬂIC&'[ . | |

. Me(t)hfo(l\jASi?kf.T,(i§Zf0:[4%-lj.§éidus'%iapﬁr} Il ahe mfllA.naIi/ms,

st
New Delhi. i

B B B © o —~w o ork~ow

s B =

s 6

=8
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The whole wheatmeals of three varieties ground in different stone mills showed notable differences in quality characteristics.

Manuall

operated quern type stone mill produced coarser meals compared with those of power and water driven stone

rinders.

The who?/e wheat meal prepared in water driven grinder had more than twice the maltose values and three to four times the gamaged
starch content of the meal ?round in manually operated mill. The average farinograph water absorption of 66.1 % recorded for the
meal from hand driven mill increased to 72.5 and 77.7% when the wheats were ground in power and water driven stone mill

respectively.
In develo mg countries wheat I used predominantly
as whole wheatmeal of 95-100 per cent extraction for

making unIeavened pan cakes (c apatis). . The meals are
prepared generaY ﬁnndrn wheat without pretreat-
ment in stone mills, ¢afled chakkis. The quern type mill
is manually operated; the bigger stone mills are run by
ower, NO comparatwe study of the quality characteris-
ICS ofthe meas prepared by r?nn ing wheat I different
devices has so far been reporfed. The results presented
in this paper show notable drﬁerences In the granulation,
Water absorptron mixing, time_and amylolytic . para-
meters of the wheat medls as influenced by grinding
In ditferent ways.

Materials and Methods

Three varieties of extenswely cultivated commercial
wheats viz,, ‘K 227", PV 18" and ‘C 306" were ground in
ower, water and hand driven stone mills. Hand driven
hakki is a natwe devrce used in villages, usuaIIy operat-
ed by woman folk for preparing the mea for' the da
to day Use. The capacity 0 such a qringer is onIy2to
ko/hr.  The water driven chakki is found mostl
stbmountainous regrons where water from irrig t|on
channels is directed to a steep decline to rotate the Upper
crrcular stone of the ?nnder which weighs 4-5 quintals,
putc per stone gpta es at about 120 rpm with an out-

EIectncaI and diesel oil powered mills_operate at
higher speeds than the water-clriven mrIIs Considerahle
heat Is generated due to fnctron while grnndrng the ?nst
between the chiselled stone surfaces, 3oer stone
weights 56 quintals and the output Is aboug 3
The’meals were pre ared under condrtrons of adjust
normally employed. by the trade. The meals were pre
?SrYﬁ?e (p air tight tins and withcrawn for analysis when

ranulation:  The procedure described by Hart and

Fisherlwas followed. Weighed quantity (100 g) of test
meal were sifted for 5 min in a set of circular Sieves
arrange In the descen mgorder of apperture sizes, viz.
33 nd rons n a Rotap
machine, The resrdues on each sreve \Were werghed
separately.

Farino raph Water absorptron Frftyé;rams (14 per cent
moisture) of each sample were mixed with ‘an’ appro-
pnate armount of water |n the smaII bowl of the farino-
cﬁrap {0 a consistenc using the constant

our C methodZ The amount of water absorbed
p rour (14 rcent moisture) is re'erred to as
annograph watera sorption.

development trme The time in minutes for
wh|c edou hrs mixed to attain 500 B.U. consistency
usrn Clopropnate water absorptron IS designated &S
W eIopment time (D
oisture: " This was determrned in accordance with
teAACC arr oven method?2 at 130°C.
Protein; Jsed accordrng to the micro Kjeldahl
method descn g
Maltose value: ~ This was determrned by the Blish and
Sandstedt procedure3 employing concurfent blanks to
correct for the free-sugars present in the meals. The
results are expressed as maltose value (per cent).
Damaged starch:  This was determined according to
te AACCA (enz matrc)[ and Stewart methodsh and
ag the colorimetric method of Williams and Fegol6
described by Tara and Bains.

Results and Discussion

Hand dnven gnnder produced significantly coarser
meas than thosé of power and water. driveri grinders
a le )7 The residues on the 355 micron Sieve were:
and 4.7 per cent o f meals of hand, power and

water drwen mills respectwe Iy The water driven gnnder
produced relatively fine meals as shown by the high per-

92
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that of water driven mill by two and half times the value
Table 1 effect of grinding on the granulation of whole of the hand driven chakki’meals. The dama7q3e starch
WHEAT MEALS contents increased 3|m|larly from 1

O =S OS>

as [er
Vaity s 0 it i seeerye, (OGO D10 21 t.%:htttaht% e ek
359& % d}ﬁﬁ %t % ]ggpe f?ﬁ roglftced In hand drhiqen%)ihakkl Compared with an
dhvnstone ill
Ave . E % % éé

¢ values and starch damage due to varletles cause ur|n7q

5 grinding  were |n3|g|n| icant. P
its preparation. Mixing time of PV 18" decreased b
g about 31 per cent as a résult ofgnndm in power driven

%é average farincgraph water absorption of 66.1 per cent
o Power driven stone mill
%% % %Z gg % ’g Wheats "are relafively harcer and contamed h her
Avrage . I

% rinder compared with that Of hand driven chakki.

meal and

XO

or thie hand driven, chakki meal, the absorptions by
ower and water driven grinder meals were, 726 and
1.1 per cent, respectively. The differences | |n maItose
amounts of protein than that of ‘C 306’ (Table 2). There
was_consistency in the dough development t|me of
PV ze? dnvg stone Em K 227" meal independent oftetyeo rinder used in
at biiaig ] G o St e
akk | | Ignificance In
00 ?tgrmp&{}erfo r{t%ﬂqhafgk%ealdrre'svpegcﬁ\h/eﬁ/k u the qBahty oﬁ“)F\)NhoIe wheatmeals. !

Table 2. effect of grinding wheat on the maltose values, damaged starch, water absorption and dough development times

eeeeeeeeeeee

: Damaged starch
Variety Maltose values ~ AACCA Stewarth E KB% FWA DDT.
R i S L

AR EEN RN
S EENEEE
‘AN

e n L A o e
with W d |
obtarl)ned I hand and power driven grinders respectively. l-bé?)f"‘t}er Oer%,aﬂgrrn hﬂél%e erWK ﬁﬁiyéﬁ
The granulations of the meals were influenced more b Ceaaltabor g MAmeﬂgQQ ﬁ?%cdaﬂf&zo
the type of grinder used than by the variety of the wheat. edt m
Damaged Starch fortents, meliose, valtes end vter Blish, MG andSandst RM, Loralchen.
absor tiop of meals viere notably Influenced by the dif- A Cerea'Se' %};
erences |n te seven o mechantca action of the » 't anngFe &3 Cereal Chen. 1999,

grincers ( altose values of power driven
Chakki meals mcreased by about one and half times and 7 Tara A and Bairs, G. S, starke, 1972, 24,1959,
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Leaching Losses Durinlg| Commercial Parboiling of Paddy by
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Soaking of paddy in water either by cold or hot water methods results in loss of rice solids by leaching and by microbial action.
Use of sodium-chromate during cold soaking eliminates the foul smell and reduces the loss of rice solids. An attempt has been made

to find out the loss of rice solids by leaching during hot soakin%
solids by leaching was found to be'mere for paddy procured at
procured at lower moisture.

A hot soaking method of parboiling was developed to
eliminate the foul smell normal(lly assqeiated with paday
parboiled by the traditional cold soaking methodl This
method has been widely adoRted by rice mills in India
Recently the use of sodium chromate for eliminating the
foul smell. in the cold soaking method has been fourid to
Increase rice out-turn by 1-2 Per cent. It has been postu-
lated that the use of sodium chromate eliminates the loss
of rice solids by leaching and micropial action in the
customary cold soaking method2  This author also sug-

ests that Jeaching losses occur even in the hot soakin

ethod of parboiling2 - Some data on rice yields fro
praddy commercially “parboiled at the modern rice mill,
Iruvarur lent support to the above suggestions. Cont-

In paddy varieties procured in different seasons. The loss of rice
igh moisture and stored in silos and godown as compared to those

rolled studies on yield of paddy at different_staqes of

the parbmlmg pracess to estimate the leaching Tosses

\A/éerrg _%ﬁnduc ed and the data obtained are reported
Wwith,

Materials and Methods _
Batches of paddy varying from 14-16 per cent moisture
contents In six varietigs Stocked at the rice mill were
mechanically delivered into_the Coarbonmg tanks and
subjected t0. soaking at 70-7/5°C for three and half
hours. _ Foreign matter like chaff and immature pad{c#
which floated™n the soak water was removed. by skint-
ming, and ifs weight was recorded after drying. The
soaked paddy was Steamed after draining the Soak water

TABI.E 1. INVtSIBLE LOSS IN PROCESSING OF PADDY IN MODERN RICE MILLS

1 B4
?ﬁ%& i

Variety
ADT-21 550 015 5067 52
Co-33 6510 0167 6510 6677
IR-20 480 03 488 4919
Co-25 6245 0159 588 6007
Ponni 680 04 7% TH0
1IR3 530 016 487 4
(X) Measurable visible loss. _
*Adjusted to equal moisture of parboiled pacdy.

Total of
bl

f > isur Sto
c}é\ﬁal%d ((Idé;@ %(xx) atlvtgk:[e(s)tcttjjr%L method rage%ﬁ%
on nt (
¥
548 026 3% 184 Sl 3
678 016 1% »  Gooown 13
510 013 241 y 5
6016 009 015 1516 " 3
30 000 068 1517 Sl 4
493 000 080 1516 Godown 2

(XX)  Unmeasurable invisible loss.

wContributed by fine dust and soluble losses weshed with soak water and carried by het air.
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and then mechanrcally dried by hot air atatemperature storage  of hrgh mojsture paddy resultrng i higher
of 120°C. After drying the arboiled p per Rroductrono Sugars is pro hahl hy responsrbeforthe ver¥
cent moisture and overnrgt mperrn |twas mre or h leaching losses. Athou no data on the amour
4 hr. Foreign matter “like sand, Stones, chaff, etc. of soluble sof ds in the soak water have heen collected,

senarated by the paddy cleaner was collected and its  these results do indcate the high soluble [osses when such

weight recorded. high moisture paday Is storéd and Barborled after sto-
rage. It was alsq found that the parboiled rice from the
Results and Discussion first three varieties (Table 1) procured at high moisture

The data on the soaking losses (Table 1) varied widely vvere brownish and highly discoloured. The imperative
among the paddy samples. The smallest loss (0.15 per nee for thoroughd mg of paday before storage both
centg was for Co 25 which had been procured at Jow to preserve the “quality Of rice s also to prevent the
moisture and stored in bags |n a fla qodown The  quantitative Iosses during soakrng at the parboiling stage
Iargest losses were found in pa Zysam es which had are Indicated from the present stdidy.

rocured at moisture of 18-22 per cent and stored
assu without any further drying in the silos avarIabIe Acknowedgement
with the mill. The eachrng |osses for such Eaddy samples My sincere thanks to Dr H. S. R. Desikachar, Central
rocure ah dg moistur varred froml J)%t Food Technological Research Institute, Mysore for

cent samples which had been purchased at - guidance in preparing this paper.
lower mors ure Zontents and_stored in godowns or silos, J preparing this pep

therkesserseg/earltrtlerfijataosm 0els? th%t arrtc(i:entroc red at hi Referenoes
u |
pak gl e |
url il |
compared, w%tﬁ the pa d){ywhrch had beengprocured at : Su&ahnan i upr%J bhsmj Pkl Proesing Resaroh

lower moisture.  The deteriorative changes' during the



RESEARCH NOTES

UTILIZATION OF MANGO WASTE: PEEL AS A
SOURCE OF PECTIN

Good quality pectin (grade 200 to 240) could be prepared

from rpe o?apurr mango peel by a?umrnlum (precrprta

tion (yield, 10.3%) or alcohol precipitation (yield, 15 Y%P

methods. |t contained moisture, 4.8; ash, 0.94; methoxy

8.31% and 1094 equivalent weight,

Mango, waste_obtained during processing of ri
mangoes |nto drfferent roducts IS hitherto no used fo
any Useful (purpose huge quantities of waste pose
severe disposal rob em to the frurt lorocessrng factorres
Mango waste |n the form of fibrous™pulp and
stones constitutes 40-60 per cent o mangoes de endrng
on the variety. Peel forms nearly 15 per cent of mango
fruit. Pectin is an essential ingredient in the manufacture
of fruit products like jams,” jellies, . marmalades, etc.
Besrdes his, 1t_has various™ uses in  pharmaceutical
products also, The total annual requirements of pectin
In India is estimaged to be nearly 30-40 tonnes.1 ZEt
the production of pectin is not upto the requrrement
the countrly and large guantrtres have to be imported to
meet the focal deman Recovery of pectin has been
red
fruit and wood apple2, limes
Iemons papaya6 oranﬁ
uayal) ' But nobod
?ectm from man?o peeI which IS avarIabIe as waste, in
arge quantrtres rom canneries enga%e n processrng

of Tangoes. - This note gi %veste first hand information
on the Sotentral for the manufacture of pectin from ripe

q‘(ﬂe proxrmate composition of mango waste was
determined by usIl_to explore variouS avenues for
utilization of waste The estimated pectin valug of 12.85
per cent held a great promise for the manufacture of
pectrn from mango peels. Further trials for the recovery
fpectrn were, therefore, carried out on waste mango
peels of ‘Totapurr’ varre collected as left-vers after
extraction of manﬁo ulo rom a fruit Cprocessrng factory
at Hyderabad. The eeswere washed In_running water
to_remove excess of pqu and later dried.in a cross flow
drier. The dry material was ground to 8 mesh size in a
Iaboratorym and used for extraction of Bectrn In each
case 100°g of peel were extracted for 30 min with 15
times water acidified with hydrochlorrc acid to have a
of 15and containing 0.1 per cent sodium hexa-meta-
phosphate (Calgon). The contents were strained through
cloth and extraCtion of peef re eated twrce wrth 10and’5
times water_containing acid (pH nd 0.1 per cent
calgon or 30 min each time. AII the extracts were
filtéred through supercel and combined. In alcoholic

Assam oranges4 “and
ewaste 8 apple pomace9, and

from a number of local raw materials like jack

as 0 far reported recovery of

%

precipitation method 1 per cent HCL wes added to the
combined pectin extracts and pectrn precrprtated by
addition of double the quantity o abso ute alcohol. The
8rec|p|tates were washed sucGessively with 66, 80 ang
b ner cent alcohol with retention time of 30 min in each
washing. In the aluminium precipitation method;, 20
per cenit aluminium chloride solution was added to the
combined extracts of pectin at 0.5 per cent level. The pH
was adjusted to 35 by addition of sodium carbonate
rsolutiop) and the aluminium pectinate lumps so formed
were filtered off, broken into smaller particles and
dissolved in concentrated hydrochloric acid added” at
0 per cent level, Pectin was reprecipitated with 95 per
cent alcohol added in equal quantity ang washed slic-
cesively with 70 per cent alcohol contarnrng 5 per_cent
acid and later with 80 and 9 per cent alcghol. These
pectin samples drred at 70°C andl powdered to 60 mesh
Size were ana%/sed or moisture, ash, methoxyl contents
and equwa en erght by the methods of Owen et al.12
he yield and quality of pectin recovered from dried
peels by the two methods are given jn Table 1 The re-
covery of pectin was 15.7 per“cent in the case of
alcoholic precipitation method and only 10.3 Rer cent
in gluminium pectinate method. The yield in tne latter
method may e less due to precipitation difficulties
caused bg/spol}/phosphates The aluminium precipitated
1grer In colour & compared {0 attractive
white colour of alcoholic precipitated pectrn Pectin
from mang el with moisture, 4.8; ash, 0.94; methoxyl
contents, 831, per cent and ‘1094 equivalent weight and
pectir) grade was well comparable with™pectins

direct
ect|n Wi
over 200
from other well known sources of pectin as reported by
earlier workers2 79,10,
The above data Indicate that mangfo peel of ‘Totapurr
variety IS a good source of. pectin uar
free and plentiful avajlability of mang o pees as waste
from mango processing factories and the ease and
advantac[;e in its handling and drying, make it a valuable
raw maferial for the mianufacture “of pectin.  Qut of

Table 1. yield and quality of pectin by different methods
of pectin recovery

Alcohol pptd Al pptd. pect n.
pectin

Yield of pectin (%) 157 103
Moisture (%) 4.87 5333

Ash (%) 0.94 1.007
Methoxyl contents ( %) 8.3l 9.561
Equivalent wt. 1094 875.8
Grade 200-220 220-240
Jelly units 31.40-34.54 22.66-24.72
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10000 tonnes of mangoes processed annualg/
industry, 1,500 tonnes of fresh peel or about 500 tonnes
of drie man%o peel will be available. Further work will
be necessary 10 assess the quantity and quality of pectin
available from other varieties of mangoes, commercially
used for the manufacturg of man%o_products._ Even the
three maéor factories of South India propessmg nearly
2000 to 3000 tonnes of mangoes, mostly “Totapuri’ can
recover 15to 18 tonnes of pectin annually.

CFTRI Experiment Station, 0. P. Beerh

Hyderabad, B. Raghuramaiah
3 March 1976 G. V. Krishnamurthy
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by the PRELIMINARY STUDIES ON SOME CHARAC-

TERISTICS OF BANNUR MUTTON

Earlier reports from this laboratoryl as well as
others2-4 have identified_that Bannur breed of shele_P
has good meat traits. The salient features like pH,
proximate analysis and peroxide. value of fresh Bannur
mutton have been reported in this stuay, .

Bannur sheep of either sex comprising three age
groups—lamb, earlmg and mature were slaughtered and
ressed as per standard practiceL Three large and easily
recognisable muscles—longilssmus dorsi, triceps brachil
and Tectus femoris were sélected for studies. pH, mois-
ture, fat, proteinb and peroxide value were determined.
The dressed carcasses Were stored at (/) ambient tempe-
rature (26-30°C); (ii) refrigerator température (5 1°C);
and (i) frozen temperature (-s~1 °C). The Inifial pH
was measured 2 hr post mortem and subsequently after
2, 6 and 24 hr in carcasses stored at ambient tempera-
tures and 24, 48, 72,96 and 120 hr in the case of carcasses
held at refrlgerator and frozen temperatures. In cold
stored carcasses pH determination was done after holding
for some time outsige to attain room temperature..

The initial pH of 6.0-6.5 was lowered to an ultimate
pH of 5.5-5.6 within 6, 48, and 72 hr at ambient (28°C),
refnger_ated S5°C) and freezing temperatures (-8°
respéctivel ([able land 2). The rate and extent of
fall' was affected by the environmental temperature. The
effect of temperature on the_ rate of fall of pH is in
conformity with the observations of earlier workers7-9.
The increase in rate of fall of pH at higher temperature
IS reported % Marsh9 due to'increase in post_martem
%ch lysis, The rise in pH in meat kept at 28°C after 6
i and 5°C after 72 hr may be due to autolysis and bacte-
rial growth indicating 3|%ns of decomposition10) whereas
I case of meat kept at -8°C the rise in pH was observed
after 9 hr which may be, as observed by Vanden Bergll
and McCarthy and Mackintosh due t increase in the
concentration"of soluble material in the liguid phase as a
direct consequence of ice formation. Precipitation of
salts thus appears to be the cause of large pH changes.

Table 1. effect of age and sex on the rate of postmortem ph changes at 28°C in different muscles of bannur sheep
Changes in pH at indicated time (hr) of postmortem.

Classes (age) Sex Triceps brachii Rectus femoris Lon%issimus dorsi
2 6 2 6 0 6
Lamb M 60 57 55 60 59 55 55 59 59 55 55 59
F 62 58 55 58 64 57 54 59 63 57 54 60
Yearling M 65 58 55 59 68 57 54 58 57 56 55 58
F 61 57 54 58 63 58 55 59 63 58 55 59
Mature M 60 56 54 58 61 57 55 59 63 57 56 60
F 61 57 54 58 61 58 55 60 63 57 54 58

tInitial reading at 0 hr pertains to 2 hr post slaughter.
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Table 2.
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effect of age and sex on the rate of postmortem ph changes at 5 and -S°Cin different muscles of bannur sheep

pH at indicated time (hr) of postmortem.

Classes (age)  Sex Triceps brachii
2 48 T

Lamb M 6.0 57 56 56 58 58 5.9
F 6.2 56 55 56 58 59 6.4
Yearling M 65 58 56 56 60 6.0 6.8
F 57 56 56 58 58 6.3
Mature M 60 55 55 56 58 58 6.1
F 01 56 55 55 59 6.0 6.1
Lamb M 60 56 56 56 56 58 5.9
F 62 59 58 55 55 56 6.4
Yearling M 65 58 58 56 57 57 6.8
F 61 58 56 55 55 56 6.3
Mature M 60 57 56 56 57 58 6.1
61 57 56 56 58 58 6.1

Leading at 0 hr pertains to 2 hr post slaughter.

Rectus femoris

24

Gl N =~ oo~

OO O O~

Long|35|mus dorsi

48 72 96 120 24 48 7296 120
5°C
56 56 58 59 59 56 55 56 57 57
56 56 59 59 63 56 56 56 59 59
55 56 58 58 67 56 56 57 57 57
56 56 59 6.0 63 56 56 56 58 58
56 56 58 58 63 57 55 55 58 58
56 56 58 58 63 56 56 58 58 58
-8°C
57 55 55 b7 59 57 55 55 55 57
58 56 56 58 63 61 58 56 56 58
56 56 56 57 67 58 56 55 55 58
57 57 57 &7 63 58 56 56 57 57
56 55 56 56 63 58 56 55 55 58
56 56 57 58 63 58 55 55 56 56

Table 3. chemical composition of different muscles in both sexes of bannur sheep
Classes (age) Muscle Protein (%) Fat (%) Moisture (%) P.V. (milli eg. 02/kg fat)
F M F F M
Lamb* TB 15.66 16.90 2.62 2.10 78.93 75.98 4,044 4.142
RF 18.26 15.60 147 1.20 76.47 76.86 4,194 4.230
LD 16.40 17.30 2.07 1.62 75.38 78.80 4.146 4.155
Yearling* TB 15.74 17.02 5.75 179 76.68 75.46 4.350 4.325
RF 15.03 16.52 5.08 1.89 17.44 77.62 4.250 4,074
LD 17.63 16.32 4.46 1.86 75.98 76.35 4.270 4.239
Mature TB 1779 15.98 2.24 178 771.25 77.80 4.163 4.225
RF 16.76 16.29 1.40 2.00 77.19 77.29 4,050 4,108
LD 16.29 16.59 1.68 L 76.15 76.88 4.216 4,316
Mean 16.56 2.37 76.92 4,194
TB: Triceps bracini; RF: Rectus femoris; LD: Longissimus dorsi; PV: Peroxide value; M: Male; F:Female.

*Lamb male and yearlmg female.

The ultimate pH and the rate of fall was inconformity - References

with the observations of others and. is typ|cal of mant-
malian muscle?. The segregatlon of animals for 14 hr
withoul feed but with g Water appears to grow 4
adequate cond|t|ons for segregatmn of mutton animals

before slaughter.

Age, sex and type of muscle d|d not show any appreci-
able” effect on he |n|t|a or ultimate pH, proxjmate
analysis and peroxide value (Table roximate
cherfical composmon of Bannur mutton observeq after

hr slaughter was protein, 16.56; fat, 2.3/, moisture
76.92 per cent and peroxice value, 4194 milli equivalent

of oxygen per kg of fat.

G. S. Bah

S. Anthony Das
V. K. Gopinathan
T. R. Sharma

Defence Food Research Laboratory,
Mysore.
31 July 1975
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FUNGI ISOLATED FROM THE SEEDS OF

AMOMUM SUBVLATUM roxe

Among the different fungi isolated from Amomum subu-
latuir, Aspergillus flavus and Aspergillus niger were pre-
dominant.

Spices get heavily contaminated with microorganisms
during dorage. In’India some workerslS have reported
the Bvresence of mrcroorg?%nrsms includin moulgs from

sorces an spice mixtures. - Amomum_subulatum

gopu arly known as large cardamom is used as a
con Iment In the preparation™of sweet-meats and for
avounnq beverages. " Samples of fruits were procured
from th; local market. Martin's agar medium fortified
with ro.e Bengal and streptomycin_were usedl for the
isolatioL of fungi from the seeds. The following fungi
were isolated from the seed surface.

Alterraria allernata (Fr.) Keissler, Asperglllus cheva-
lieri (Mangin) Thom and Church, A tIavus Lk, A
fumigates ‘Fres, A niger van Tieghem, A nidulans
Erdam Wint, A oryzae (Ahlb.) Cohn., A. ochraceous

A sydowi (Bain ahd Sart) Thom and Church,
A terreus ( hom Turesson) Gote and Svensk, . A,
temarn Kita, A versicolor’ Vuillemin, Chaetomjum
biapicuUtum | odha, C.” indicum  Cordla, Cladosporjum
sp.. . Corvularia lunata  (Walker)  Boedijn, _Fusarium
monilifarme Sheldon, Helminthosporium SP Penicillium
diversum Raper and Fennell, P. funiculusum  Thom,
P." oxali :um Currie and Thom and Juzoi)us 5.

It was observed that under the prevailing conditions
of storage in the local market, the incidencé of fungi is
vgry (tjng - Aspergillusflavus and A. niger being the most
abundant.

Rox

Botany E*epartment, Nisha Misra
University of Gorakhpur, K. S. Bhargava
Gorakhpur
19 June 975
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STUDIES. ON THE PROTEASE ofF BOTRYO-

DIPLODIA THEOBROMAE parT.

A «rain of Botryodiplodia theobromae Pat., isolated
frort coconut was found to elaborate an acid protease

3

active at pH 3.0 and stable at pH 4.0 for one week under
refrigeration. Its insensitivity to certain inhibiting agents
indicates that it may be an acid protease. The enzyme
has been partially purified and some of its properties have
heen studied.

Acid proteases of mould origin are much preferred |n
several as ects of food rocessrnﬂl Te3y have
re rted om Asper% illus saitoi2, nrger A0 zae4
Rh |zo Us chinensish, enrcrIIrum janthinellumé and Tra-
meles sanquinedL  Botryodiplodia theobromae isolated
from coconut kernel was found tq elaborate a proteases.
Attempts were made to characterise this enzyme and the
results are presented here

The organism was cuItrvated on wheat bran extract-
peanut meal megium in shake flasks at 30°C for % hr
and protease activity was measured as describe8. The
culture filtrate wes dialysed at 4°C agarnst 0.01 M sodiium
phosphate buffer of pH 7.0 for 5 hr. . The dialysed
retentate was exposed to a blast of cold air till the mate-

rigl was concentrated to a protein level of 8 mg/ml.
Erght mI of this concentrate (64 mg protein) were applied
on @ DEAE cellulose column (45% 19 cm egurhbrated
with the above buffer, Fractions were elute with the
same buffer but containing 0.02.to 01 M NaCl. _A
recovery of 85 per cent of the activity was obtained. The
specrfrc activity rose five fold.

Calcium joris have been shown to be essential for the
actrvrtX and stability of man extracellular enzymes. Cal-
clum cetatewasrnco oraed Into_the growth medium

per cent level, ~ After 9 hr of growth, the culture
trtrate contaned 4954 units per mg.in the absence
Fadded Ca+t during grovvth the actrvrt}/ of the culture
filtrate wes 35.0 units pe mg Culture filtrates treated
differently viz. no added Ca++, Ca++ added after growth
Ca+t added before grovvth were stored for 150ays at 5°C
when their activities were 35.0, 46.0 and 59.0, Units per
mg respectively. Hence it appears that Ca++ stabrhzes
the enzyme during stora e and er s durin rovvt

Determination_"of aci IVItK erent levels
( -2, KCI-HCL: 38 crtrate os hate showe that the
Etrmum activfy wasatp unrts/m protein), at

0.1t hadl only 10 per cent of thrs activity and at pH

% ent active. Incubatrng the enz me wrth
su strat an er at temperatures 1 ngrngr

C indicated maxrmam actrvr at 3 eenz me
was stable on heating at 45°C f or 10 min_but was com
pletely inactivated af 55°C for 5 min. Samples of the
enzyme stored at room temperature, were assayed for
activity. ~ The results showedlthat the enzyme was stable
foraweekat 9H4Oand at 38°C.

Selected enzyme inhibitors such as dnsocpropyl
fluorophosphate (IOmM final concentration), p-Chloro-
mercuri-benzoate (1 mM), ethylene diamino tetraacetate
(1 mM) were used at pH45 m the reaction mixtures. It

O
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was fcund that the enzyme was not sensitive to any of 2. Yoshida, F. and Nagasawa, M., Bull, agric. chem. Soc.

these agents. Hence It may be an acid protease.

The present _|n\_/est|?at|on su? ests that the enzyme
under study is similar to,those efanorated by Aspergillus
f&\?l}]mz Trametes sanguined? and Penicillium janthinel-

A detailed paper on these investigations will appear
elsewhere. e J &

Central Food Technological Research K. S. Nagaraja Rao
Institute, Mysore K. R. Sreekantiah
25 November 1975
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Conorseed Chemistry and Technology: by K. S Murti

Achaya. _Publications andl Information

Drrectorate CSIR, Hillside Road, New Delhi, Incia
1975, pp. 348; Price Rs. 77.00, $ 32.00, £13.00.

A major portion of cottonseed produced in India is
utilize! ‘as cattle feed in the form of whole seed. This
results in the loss of valuable oil. Cottonseed crushrno
indusfy is growrng fast in the country and has ?rea
potentialities for augmenting the fat resources of the
country Further this industry will also provice valuable
sug Ires o lint and hull whrch are vital raw materials for

manu acture of explosives, art silk, paper, plastics
furfural, efc. The defatted meal Is a valuable source of
good qualrty protein. The hook under review deals with
vanous aspects of cottonseed and consists of 14 chapters,

The first chapter |ves a vivid picture of the cotton-
seed crushing industry in Inciia before and after partition.
An illustrative project. report for processing 100 tonnes
of cottonseed per day is included.

World production of cottonseed, their varieties
cultural aspects, harvesting, ginning, delinting and sto-
rage have been discussed in the second chapter. Preca-
tins to be taken during storage to control the free fatty
gcrd cogtent and cololr of the seeds have also been

Iscusse

The third chapter describes the physiological proces
ses involved in the development of cottonseed.
parently climatic conditjons influence the oil and gos-
sypol content of the seed to a great extent.

Prgnents present in cottonseed have been discussed
in the fourth chagter These include gossypol, carote-
noids, fIavones nd anthyocyanin pigments,  Other
P?ments related to ?ossypol are gOSSypurpuIrin, gossy-
uvrn and gossycerulin.~ These are the transformation
proglucts 0 gossypol In recent years the isolatjon of
another |ment joss erdunn has been reported. The
cemrstry o oss pol,. its. physical and chemical pro-

rtres Impo ant denvatrves reaction products with
metas and_proteins, amino,_acids and carbohydrates
and its synthesrs are ‘dealt with in detail, Separation of
P Igment %Iands of cottonseed by gland floatation, dif-
erential Settling, air classification” and liquid cyclone
process s also described. Gossypal possesses antioxidant
and artipolymerising properties. Other interesting appli-
cation s as an intermediate in the production Of anti-
septics, pharmaceuticals, plastics and explosives,

The fifth chapter deals with the biochemical changes
that occur in cottonseed either in the field or during In

Ap- expeller pressed groundnut oll.

increase in the free-fatty acid gFFA) content and in
Imparting dark colour to"the ol and meal.

Determrnatron of grade and stangards for cottonseed
oil, cake, meﬁ a]nd edible quality flour have been dis-
cussed In sixth chapter.

Th? seventh chaoter deals wrth common Eretreatments
like cleaning, decortication, delinting, breaking and con-
ditioning and flaking of the meat for extraction of ol

The recovery of oil from cottonseed |s descnbed |n
the eighth chapter under (i) cooking and drying of the
flakes; . (if) oil ‘extraction By pressurg; and |n) soIvent
extraction.  Hydraulic processing, screw ocessrn
prepress solverit processing, diréct solvent (hexané
extraction have been describied. Mention has also heen
made of the Skrprn process and the extraction practices
In USSR, In India about 90 per cent of the cottonseed
oil IS obtarned from expeller processing.

Processing of cottonseed il which includes refining
or punfyrnri the extracted il is discussed in the ninth
chapter.” Alkali refining and bleaching techniques have
Be(e)negseesscnbed In detail'with a bias towards commercial

Industnal hydro enatron I the subject discussed in
the tenth ch aE er. The cata |Xsts emp oyed and the trans-
formation taking place in t fa acrs during ydro

enation _have n covered ex austrve r¥ Ongrna
anaspati was manufactured in the country rom
In recent years cotton
seed, mustard, soyabean, safflower, sunflower and sesame
oils are also beirig used.

Deodourisation of the oil is achieved under a high
vacuum to remove traces of volatile materials which
give odour or flavour. The process is applied to refined
and bleached oils and hydro%enated roducts that are
used for edlible purposes.” These aspects are covered in
the eleventh chapter.

The quality specifications of the oil such as specific
gravity, refractive index, meIt|n point, fodine value
colour, the content of unsaponifiable matter and amount
of free fatty acids, etc. have been described in the twe
chapter, Crude cot tonsee]d oil IS reoortdto be sli toy
more drgestabe than ert er the re Ined or the hydr
engted 0If.  This may be due to the presence of phos-
?hoh ids in the cryd orI which influence fat dl(t] st|b|

Cottonsee ol has a surprisingly high content of
linoleic acid (50 per cent).

The chapter on_ cottonseed cake and flour describes

the developments in the production of cottonseed cake
n India, ‘The various methods used for detoxification

storage. Any damage caused to seeds will result in an [ ofthe cake to obtain edible flour are discussed and these
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are controlled heatrn in the presence of moisture to
CAUSE te gossypol to Interact with other components:
(1) comoleXing of gossypol with metal jons or chemical
combination With "anifine, ammonia, boric_ acid; etc;
(1) solvent extraction of cottonseed meaIs with acetone
or acetone/water/hexane; (Iv) arrcassr |cat|on or |gurd
medium separation techniques; and” (v) selective bree |ng
for glandless cottonseed. ™ The various uses of edible
cottonseed flour are also mentioned.

The Iast cha ter deals with the types of linters, pro-
ductron of linters ualr(tjy specifications for In jan
cotton linters, gradrng angd utilisation. Linters have a
wice application ranging from upholstery filling to the
manufacture of rayon. ~ Purified and pleachedt cotton
linters are used in “paper making, as plastic fillers and
artificial suede andin the preparation of surgical dres-
sings. Hulls are used as source of roughagg in dairy
caftle feed, as a soil conditioner, in phenolic plastics. &
filler, fr the production of furfural and as bedding
material in road construction.

The book thus geals with various aspects of cotton

seeds In an exhaustive mariner. It contains a number of

useful tables and illustrations. Each chapter is provided
with a complete list of references. The monograph is
compiled  after dleanrng and evaluating Information
from diverse, authentic sources. It has an extensive
subéect and author ndex. The rI;et up of the hook i
excellent. It will prove most_ vafuable not only to ol
technolcgrsts but also to nutritionists and food techno-
ogists

K. Hanumantha Rao
M. S Narasinga Rao

Fabricated Foods: Geor
ing Company, Inc,

. 285

This book compnses of selected npapers from a Short
Course on Fabricated Foods sponsored g
cultural and Food Chemjst Drvrsron oft e Amen an
Chemical Socre and held | LasVepas Nevada during t
March 1974, consrsts of 16 chapters contributed b
different authors and covers a wide range of subjects.
The chapters are (1) Fabricated Foods |n Perspectrve
) Fabricated Foads in Our Econom 3/
%ulatrons Affecting Fabricated Fo ds;
Considerations Behind. Fabricated Foods D
Marketing of Fabricated Foods; 96)
al Principles fFood Fabrrcatrons p) Soy Proteins for
Fabncated Foods; (8) Carb o%/ rates for Fabncated
Foods; (9) Textures yExtrusro ProcessrngE
sory Analysis. Theory, Methodology and valuatr

E Inglett. The AVI Publish-
est Port, Connecticut, 1975;

4 trateglc
\ielopment;

overnment

Physical-Chemi-
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11) Texture Properties and Evaluation of Fabricated
0ods; (12) Flavouring Fabricated Foods; (131) Nutri-
tional Aspects of Fabricated Foods: Fg142 Nutritional
Evaluation of Fabncated Foods; (15) Protein Consice-
rations for Fabricated Foods; and ~(16) Vitamin and

Mineral Fortification.

Whereas all the other chapters geal with general
aspects the two chapters—Soy Proteins for_ Fabricated
oods and Carboh drates for Fabncated Foods—deal
with two, specific ty Xpeso rawmatenasespec jall forthe
re aratron of Textured Ve%eta le Proteins The
c Eapter on soy proteins gescribes the known ¢ emical

ph ysrco chemrcal proteins of soybean.. The, chapter
on carbo fpdrates deals with the basic pnncrples involved
|n the dr erent methods of texturisation such as § un
| bre, chewy g(e[ and extrusron cookrngntec nicues,
chap ter on’ Extrusion Cook Ing gives the process detarls
for extrusron cooking.

The words Fabricated Foods have been defined for
the purpose of the hook as “foods that have been de-
signed, endrneered or formulated from various Ingre-
dients, including aclditives, will be called fabricated
foods These obviously include hoth imitation foods
and those not known |n nature and encompass a whole
range of pro ucts such as dai bevera%es dlesserts,
prepared cereals, soft drinks, salad dressr vegetable
rotern products Inspr\t/e of this broad base, the réviewer
notrcea bias towards |n the book. ThIS IS obviously
because of the promise that “meat analogues” and
“meat extenders” hold in USA and European countries.
It would have added to the value of the book if other
tyu%s 8& afﬁrbncated foods had also been discussed In

It is inevitable that in a multi-authored book_the
coverage and presentation will not be uniform.  This
book IS o exceptron to this rule. Whereas some chapters
have an in-depth coverage others deal with the subject
in g general way, HoWwever, the book makes good
readrn and contins a lot of valuable information, some
0 whrch B 1Bl and cocifed for he first e, T 0et
u}po the book is ﬁOOd and the reproduction of some"of

e frpures Is excellent Except for one or two typogra-
phical errors, the revrevver did not notice anyserious
mistakes. The book will defrnrteIZ be a useful”addition
to the library of Food Technologists.

M. S. Narasinga Rao

Post Harvest Physiology, Handling and UtrIrzatron of
rogrcal ang Subtro ical Fruits and Veﬁ;etables dit-
y ER. B. Pantastico; AV] Publis r%% Company,

Inc Westport, Connecticut; 1975: pp:
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Thi: Book with 560 p a(rges and 23 cha ters presents
s|x |mportant sectrons on fferent topics deal |n g mainly

ost an/est gsroo¥ handling and ut| |zat|on of a
tro ical and subtropical rurts and’ vegetables, ~The
frrst Section, Genera Introduction’ begrns with the
chapter on structures of fruitivegetable” wherein the
information on the ph)(srcal and “anatomical charac-
teristics of fruit/vegetable is given in respect of their
functron reIated to npenmg loss. of maisture and
susceptibility to mechanica mgunes The Second
Chapter desCribes the preharvest factors affecting qualrty
and physrology after harvest with emphasrs on. the
environmental”"influences such as climatic conditions,
cultural _ practices, chemical spra?r applications, etc., as
the najor factors governing the fruit or vegetable
physiology. .~ The thifd Chaptér.in this section lists some
Ea ?Ir?retls and chemical changes in tropical and subtropi-

Section two on post harvest phgsrology includes five
chapters. In this_ Section are descriped the various
methods of detecting stages of maturity in fruits for
harvesting for Ion term storage and_ better quality 5
product; “effect of et Yene on the ri enmg of fruits;
resprratron rate and climacteric and chemital changes
during ripening and senescence.  The last chapter deals
\é\érrt]rgscgrrlggphologrcal changes during maturation and

Section three entitled regulatron on Tp]enmg and
senescence I covered in three chapters. The first one
describes the chemical modrfrcatron by application, of
different  growth. regulators like  Kinins kmetms
grbberellms malejc Sydrazrde alar, cycocelm M
tc., 10 aifferent frujts and vegetables.” In addition to
this, :he chapter describes metabolrc inhibitors like
cyclol eximide and actinomycin D, vitamin K, maleic
acrd etht{lene oxid e and ef %Iene absorpants of fruits
and’ veﬁea les.  The next chapter in this section on
Controfled Atmosphere Storage IS presented in three
parts, The first ‘part on biochemical considerations
explains the term modified or controlled atmosphere
storage and its effect on the metabolism of the fruit/
vee ble in res ect of rate of respiradon, acid accumu-
a lon, acetadh e ormatron sugar Increase and T
decrease In_ alconol soluble and_ protein. N, pectin
changes and chlorophyll degradation. ~ This part also
repors the adverse and toxrc effects of_controlled
atmosphere storage on frul veﬂeta le.. The second
part presents the survey of the r}/srolo gical effects and
pract cal |m,olrcat|ons of reguI ting oxygen and carbon
|oxr e levels. Moreover the recommeded conditions
for engnand short CA (controlled atmos herer)] storage

require ents are given with the goal of establishing ti

susceptrbr ity response for specific commodities. ™ The

ENA part two on consumer packaging with
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third part deals with CA storage requrrements of fruits
Irke avocadg, banana, citrus, mango lychee, p rpaya
meapple and some Vegetables Tike potato

p:eas o ra, lettuce, tomato, Sweet potato etc Tenext

hapter on irradiation” describes the effect of ionizing
ra |at|on on several frujts and vegetables in extending
their storage life by delaying ripéning changes mini-
mizing inséct infestation and microbiological spoilage
and sprout inhibition. Biochemical changes and nutr-
tignal values dlue to |on|zrng radiation have been report-
ed in some of the trocha fruits Irke ma (%o and papaya,

The Section four on harvesting and handling Is covered
in five chapters. The first one presents the technr Ues of
harvesting 12 tropical fruits and several vegetables
mcludmgrunderground stryctures like roots, tubgrs, and

he second one fllustrates the. bulk handlmg
methods of commodities in boxes, baskets, etc
authors trace various changes In bulk handlmg of
produce to development of equiipment for usein the
acking houses and cannertes, Bulk handling of some
emperate fruits (apples, apricots, pears, and” peaches)
and vegetables (carrots, corn.on the cob, potato tomato,
beans) are discussed briefly, The next chapter on
pac Ing house operations descnbes vanous ratrons
chas curin degreenmg, recool mg washin
waxrng grading, ~sizin d|s|nfectan treatments and
color addin of |fferen fruits and vegetables, The next
chapter onthe principles of packaging is divided into
two parts. The first part, ‘General” Considerations’
describes the benefits of good packaging, types of con-
tainers and packagrng materials and lists Some important
steps in bulk an consumer packaged produce The
astics resents
various types of flexible plastic packagr g mate lals and
their permeability characteristics. The Tast chapter in
this sectron storage and commercial storage operations’
presents principles of storage, factors affectrng storagg,
chemical chanfges dunnﬁ orage and types of storage
operatjons with and without refrigeration,

Sectign five on ‘Physiological ” Disorcers and Dis-
eases with three cha ters describes the nature and pos-
sible mechanism of the chilling injury and their control
m various frurts ve%etables at suoopfimal temperatures.

he next chapter on physiological drsorders ther than
chitlin mdury I5 presented in three parts.  The first
second and thilrd part deals at great Iength onthe ph¥s|o
logical disorders’ other than chrIIm[q Injury in” citrus,
tomato_and other fruits, and vegetables resgeciively. In
Citrus frurts the dlisorders oledcellosis and rind hreak
down ave ‘been described and their causes explained.
S|m| arY in tomato the causes of blotchy ripening have

been listed an suggestrons regardmg overcoming such
defects are listed. “Some fprc | disorcers in fruits like
banana, lychee, avacado, fig, pomegranate, pineapple.
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mango have been described, The Jast chapter in this
section_on post harvest pathol oo_y IS presented in two
parts.. The first part on General Principles describes the
Infection process and factors influencing the development
of diseases. 'The second part descritees the control of the
post harvest diseases in aifferent fruits and vegetables.

The last Section on distribution and utilization
mcIudes four long chapters. The first one lists the princi-
pres of transport and’ commercial transport operations.

he medes of transport, the pretransit treatment,
oackagrng and transit envi ronment have been described!
n. the néxt chapter, the quality of the raw_materials
surtable for processrn% has been Presented The th|r
caPter on the market preparation of tropical and
Sub r%prcal fruits is wntten after takrng Into considera-
tion the type of economy of the re on local marketing
practices “and exEort potential. “The fourth chapfer
describes the mar eting and handIr Aqspractrces of di er
ent fruits prevalent in South East Asia, Thailand, Fizi
Islands, Western Samoa, Hawail and West Incles

The |nformat|on contarned in this book on post |

arvesto ysiol o%y hand |ng and utrhzatron of tro |caI
and subtrdpical Truits an Vegetables 1S veR/ useu to
those who are interested in post harvest Hanaling of
different fruits and vegetables. To the research worker
engaged on the post harvest technology in food sciences,
this may serve as a (T;urde and to_the’ Fresh Trade this
book offers man X useful and practrcal suogestrons on the
ot harvest ha dhnq of fruits ang ve% bles grown in
oprcs For the first time in.a book of this type, market-
g l handling parctices in different fruits andl vege-
tables i South East Asia, Frgr Islanas, West Indjes and
Hawail are presented. This book makes a very interest
ing readrng and undoubtedly will serve as a eference
manua in many developrng countries which are engag-
ed on gro ucing arﬂe uantrtres of fruits and vegetablés
and_ developing” methods for their longer storage with
mrnrmum of sporlae uring transportation and market-
% his ook s welco e addition to any library of
food science and technology.

V. B. Dalal

Refrigeration Apphcatrons to Fish, Fruit and Vegetables
in “South East Asia; Proc. of the International
Shart Term Trarnrn% Course heId at Durgapur, India,
In Jan. 1974, pp. 24

This is a compilation of the proceedr S of the inter-
national short-term trarnrnlg course held’ at Dur Bur
Tnola In January 1974 under”the auspices of the F
the United Nations and the Internatronal Institute of
Refrigeration, Paris. The short-term course was attend-
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ed by 5 gartrcrpants from 10 South-East Asian coupt-
res |ncIu India and by 11 observers from_ Indiia.
In addition, to lectures by experts in the field on different
aspects of refrigeration and Tts application to fish, fruifs
and vegetables, a large amount of time was also spent in
discugsions for exchan%e of information in sharing the
experiences and practices obtaining in different couritries
of the region.

The Proceedings has been divided info 5 parts and
the second. part” dealing with a detailed account of
lectures delivered by expérts in each field and discussions
at the end of each Iecture Is the one that Is most import-
ant and informative. It brings mto focus the
|atest |nforma lon in each field of application.

In the first lecture, Mr. M. Lorenizen of Norway has
?rven a %eneral survey of the enfire field of refn?eratron
or conservation of perishable foods, including Treezing
and freeze drying, controlled atmosphere storage etc.
and has indicated clearly the prevailing practices of
storage, transport, marketings conomicsefc. for deve-
oped” and deveIoPrng countries. - The survey indicates
the need to establishand expand cold chainS from the
field to the kitchen on a very large scale.

In the second, third and fourth lectures, Dr. E G.
Hall of C.S.I.R.Q., Australia has dealt with'the biolog-
cal aspects on the cooling and freezrn? of fruits and
veget Ies the techniques employed for pre-cooling
dlifferent types of Iong term storage and refrigeration
of troprcal fruits and veggtables. The lecture on compo-
sitio, maturatron ripening and respiration deals with
respiration rates, maturity standards, nutritional factors
Ptrmum storae condrtrons maisture loss, controlled
atmos ere an skin coatings as means to Increase
storage life; freezrng and it technigues and related
matters and bio ogrcal and mrcrobrologrcal aspects of
freezing preservation. In the next lecture, Dr. Hall has
dealt wiith such items as precooling methods, quality
contro]. in long, cool. storage, methads of [oading and
unloading merchandise, controlled atmosphere sorar]re
methods ‘and structures, technrques of freezing etc
the third Iecture of Mr. Hall, storage of specific tropical
fruits an therr behaviour durinig, cold and freezer
stora%e ke hanans, mangoes and citrus fruits and

vesgcetsstéles like sweet potatoes and tomatoes have been
discu
Dr. J. H. Merritt has in two subsequent lectures gealt

with both broloorcal
freezing and storage

Dr. Londahl -has in two lectures grven a general
account of refri Ogerated transport rXstem by seg, rall,
road and air and the tech nroues of handling’and distri-
bution of chilled and frozen fruits and vegetables

pects and techniques of cooling,
g? % U Ing
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In tte concluding lecture, Mr. M, Anquez has dealt
Wlf[h the economic aspects of the various applications of
refrigeration,

The lectures contain lot of useful data and infor- 9

mation for those engaged in the figld of refrigeration
and the compendiuny 0f lectures will be_a very hand
data book on the shelf of such workers. Such periodicd
meetings in different parts of the world will focus atten-
tion 0¥ the development of refrigeration, in all the
countries of the world and the I.1.R. is doing a, useful
service in this regard by publishing such proceedings.

S K. Lakshminarayana

Platic Films and Packaging: by C. R. Qswin, Applied
Science Publishers Ltd, London; 1975; pp. 214

Since entire hooks devoted to different aspects of
Packag nq(are very few, the introduction of this hook by
he we 1'known packagmg sclentist js most welcome.
This book is an another” addition to the fast developing
field of plastics film a8pl|cat|ons for packagilng. The
book i divided into 9 chapters dealing with “Various
aspects of thf manufacture, properties and application
or Uses of polymeric materials.

The introductory chapter deals with the ‘structure and
Fropernes of P_olymers, commencing from the descrip-
lons cn melting, ?Ias_s tranition and decomposition
temperatures of plastics. ~ Varigus physico-chemical
Pr_openes such as the modulus of elasticity, permeabi-
ItieS to water vapour and oxygen are described taklng
polymethylene as the paradign. As has been pointe
out b)gthe author himself (pp: 4, 11 &27) it would have
been hetter to take as an' example for describing the
properies, 25 micron low density polyethylene” film
since the properties of this materjal are well studied and
are more useful than those of EOl ethylene.  Other
properies of film manufacture described are antistatic,
slip, blocking and additives, together with the pretreat-
ment for printing— kerg and other characteristics
such as stress-strain refationships, and finally barrier
roper ies of polymethylene,  The various physico-
hemical properties mentioned above are described with
a view to acquaint the reader with the selectign criteria
of the plastic materials. The energy consumption values
for the production of plastics are dlso given.

. In the chapter c_omprisin% of polyolefin films, are
incluged high density polyethylene and its production
techniques %)Ialpro glene as” chill cast and oriented
films and LD.P.E,  Since these two folyolefms are of
greate:t commercial |mBort_ance, their “characteristics
and properties are descrioed in detail. In the discussion
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on LDPE film, the values of various properties, viz,,
thickness, yield, tensile strength, elongation, young’s
modulus, resistance to water vapour and _oxy?en_are
iven in terms of SI units and the corresponding familiar
Units.  The values of these r%|oert|_es are given in a tabu-
lated form for all the films described in" detail, Other
Bolyoleflns, the properties of which are mentioned in
rief are pol¥|sobu lene, poly p-xlylylme and a few
copolymers of polyethylene and polypropylene, which
include lonomers {PE"co A crylates). An important
roperty of lonomers is that they have hetter resistance
0 0ils and fats, compared to LDPE which s not men-
tioned. In the third chapter we have descriptions of sub-
stituted olefins which form the major group of commer-
cial plastics such as polystyreng, polyvinyl alcohol
polyacrylonitrile. PVC of plasticized arid upplasticized
ﬂqades, polyvinylidene chloride and its copolymeis, and

e fluoropolymers. 1tis squlcant to note that henzoyl
peroxide_cafalyst reduces the e_nerg¥ consumption by
aboul a fifth for the polymerization OT styrene.

The chapter on polyethers comPrlses of newer plastics
such as polyoxymethylene, polyoxy ethylene, PPO,
POl sulphones and ofher established plastics like cel-
ulgse “nitrate, cellulose acetate, et )rlcellulose and
alginate. Regenerated cellulgse film (although strictly
not a plastic) s included in this chapter. Becduse of the
volume of production and diverse grades available to
meet many end-uses, the manufacture, structure and
properties of cellulose films are described in. detail, but
many characterestic types such as one-side coated
film Used for fresh meatS and laminations, opaque grades
used for protecting foodstutfs sensitive to light have not
been mentioned. The _%roup of condensatjon polymers-
polyesters and polyamides which are growing in import-
ance as packagirig media are described i the next
chaﬂter. Polyester’ films find varied uses such as bail-
in-the bag and for few electrical puposes, and these are
highlightad. Poly-carbonate and polyimides are also
described in brief” In general, the ook is selective and
aims at showing why certain polymers because of their
properties are sliitable as protective wrappings.

The maHor usefulness of the book, %ofar‘ from, the
descriptions of structures and properties Pasncs IS 10
be found in the chapters 6 and_ 7.  Under the chapter-
materials ang Mechanisms, topics included. are gagers,
aluminium foil, laminates, achlne-formlng harac-
terristics such as sheet-feed, heat-sealing, rigidity, styles
of Pack, bag makmq different types of wraps, form-fil|-
seal machiries and thermoforming. . Chapter 7 details
the selection of films for packaging uses. In thig
chapter, packa(t;e functions and the proper selection of
films to, protec go_ods gacked against hazargs such as
mechanical, climatic and hiological are described. The
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author has described succrnantly the |backage -life Pre
diction, its equation and a few examples of calculatin

the,approximate shelf-ives of commodrtres sensitive to
moisture. The packaging requirements of wares sch as
milk, biscuits, hardware etc. are also given. Although
plastics  are wickly used i the packar_imr[] field, théir
applications In other domains Tike electrical equip-
megtsbeadhesrve tapes, weaving, crop-growth etc. are

|

In the last chapter of the hook, the author describes

the costs and benefrts of packaging as a system in the \l?vrth oy BT o0

present context of ene %n/ savmﬁ and environmenta)
pollution. - Although it iS; generally contended that all
modern industrial mnovatrons are energy consuming, it
has been shown that how packagingcould also™ be
“energy saving”.

The get up and nntrng of the hook are aftractive and
its format_is handy. The book Is relatively free from
typographrcal erTors, but the un|ts of resrstance to water
gour permeabrlrty g sou

N.S/mol “and re erenceo tepr Bertrest le
tor ceIIquse film (p. 209) should read as 99 instead of
98. It would have been etter to Igrve units of various
properties of materials in the famifiar CGS units along
with those of SI units since many are not yet familiar
with the [atter, The book is very useful for all'the person-
geh g|Snvolved in the packagings of foods, cosmetics and

K. R. Kumar

British Mediical Bulletin: 1975, Vol. 31, No, 3. Publish-
edonb ortrhe Medical Department, The British Council,

This number of the Journal is specially devoted to
hrghh%ht the undesirahle effects of chemicals in our food
and_ environment.  This encompasses the whole area of
envrronmental pollution and puts tis. proolem In the
n% ht persgectrve wrth appropriate historical hackground.
erntro Uctory chapter of Dr Neubertier |sanepr|crt
analysis of the problem of environmental pollution, T
cause and effect of reIatronshrps and their further |mpI|
cation In human health. This is followed by a statistical
treatise of the acceptance of several risks faced by man-
kind durm% his life' span and plan his I|vrn? amigist these
risks whet er occu atronal .or accidental. -~ The third
article 1s by Dr 5{ Goulding on chemical hazards in
the home which deals with different types of poisoning
hazards of gases and vapours, household products
garden chemrcals and aléohol” and " points ‘out that
medicines_and druus still present a_major orsomng
hazard.  Subsequent article by Dr. Barnes emphasize
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the hazards of low levels of toxin substances and con-
cIudes that it is difficult to arrive at an innocugus level.
In the article entitled “Analytical Surveys of Food”,
Harold Egan presents valuable data on organo-chlorine
residues in mutton and beef kidney fats and other food
materials consumed in British Isles. Of great interest is
the nformation on nitrosamines in high” protein foods.
The next article by Dr. Crompton ahd Charlesworth
discusses on the occurrence of patural toxins in food
including carcrno?ens and oxalates.  The problems
osed by essentra food presen/atrves have been dealt
3/ g and James and it
s oornted out that the benefits conférred by these preser-
va |ves seem to overvvelgh“the hazards. The next article
Spencer is title Toxrcologrcal Assessment of
ew Foods but it deals largely with hazards associated
with different items of foods. . Mr. Austwick = has
discussed the problem of m¥cotoxrns I sufficient detarl
whroh strmula 6s consrderabe Interest in the field.
ggins” article on the im Jjortance of epidemiol ogrcal
stu les relating to hazards of food to envrronment
carries a number of illustrative examples and aff rms th e
Importance of such studies. The next three articles ty
Barlara Claybon, L Magos and M. \Webb are
concerned with métal contamrna lons of foods and their
health hazar 5 coverrnﬁ1 lead, mercury and cadmium.
Dr. Martrn easvvrt erm ortant rob em of water
suap plies of the future and the rec clmg of drinking
ter and gives broad quidelines for the”future polic
that eserves everybody’s attention. The last article
by Dr. Lawther deals with carbon monoxide, its source
and hazard as a public health problem.

Thus, this number includes a wide range of topics
which are_of utmost importance as a public health
robIem This serves as a good reference book for all
ose workin on industrial and environmental pollution
Pro lems and' selves as a useful Eurde for research scien-
sts as well as public health workers

V. Sreenivasa Murthy

Pestrcrde Resrdues in Food Report of the 1974 Jornt
Meetin 7% Technical Report Series 574,
¥VHO Geneva 1975; pp. 37. Ann. Subscription: W,

The Expert Committee has classified the information
under the following main headings, viz. Introduction,
Genera consrderatrons S(oecrfrc probl ems Evaluatron
of data for residue limits, Comparison of potential daily
intake of pesticides In diets with the acceptable daily
mtakes Future work and Recommendations.  Thirty
references from FAOWHO have been cited.
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Amex 1 tabulates the recommendations concernmg
accei) able daily intakes and residue limits made at th
1974 megting,

Amex 2 denotes further wark or information required
(or desirable) for Aldrin/Dieldrin (use patterns and
residies in fruits), Amitrole, Azinphos-methyl, Captan,
Chincmethionat, . Chlordane, Chlorothalonil, 2. '4-D
(Storage and fate in food animals_ residue data i soils and
crops “extraction procedures), Dichlofluanid, 2, 6-Dich-
loro-nitrobenzenamine (Dicloran), Dicofol, Dinocap,
Dithiocarbamates (residue studies for ethylenediamine
molety and ethylenethiourea, fate of resicues during

rocessing with particular reference to ETU?], Doding,

ndlosulfan, Fenamiphos, Fenitrothion (further obser-
vations in_man,_ effect of cooking on residues, post-
harvest residues in oats, barley, rye, Folpet, Leptophos,
Lindane (long-term studies on carcinogenecity, - Super-
vised trials on vegetables in countries Where it is Used
wicely), Pirimiphds-methyl, tecnazene,

. Mcst of the lacunae of information centre round toxi-
city s.udies, and it is recommended that WHO seek the
cooperation of the World Federation of Associations of
Clinical Toxicolgy Centres and Pojson Control Centres
%r;% lgther organizations In developing the relevant data

M. Muthu

The Marketfor Cloves and Clove Products in_the United

|rg1dom: by A. D, Adamson and S. R. J. Robhins,

Published by Tropical Products Institute, London,
1975, pp 37, Price: £ 0.60

The Tropical Products Institute has_brought out a
series of such reports on various spices, from data
collected pam-stakmg!%/. _The report gives an insight into
the trace in cloves within U.K., the"uses to which it is
put, and the future prospects for cloves and clove
products.  The information is qf some importance to
countries. Froducm? cloves. ~ Since the Cealers and
commercial users of spices and spice products do not
readfy d|vuI9e correct information flbout the quantities
Used, ‘the estimates are unfortunately not very reliable.
Hov]yever, an idea of the pattern is obtained, and is
usefu.

Y. S. Lewis

Fenazoii's Handbook of Flavour Ingredients:  Edited,
translated and revised bY Thomas E Furiaand Nicolo,
Belanca, CRC Press Inc., Cleaveland, Ohio 44128,
U3A., 2nd Egltlon in two volumes, 1975, Vol. 1

pp 551 Price: $ 32-95; Vol. 11, pp. 928, Price: $ 43.95.
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Reading through the volumes one reglises the enor-
mous effort that has gone into Tproducm these hand some
and Informative volumes on flavours, “The volumes are
the expanded second edition of Fenaroli’s Handbook of
Flavour Ingredients, which has been popular with those
u5|2;£; flavotirs in the food and. beverage industries and
R &D. The necessity for publishing it'as a two volume
edition has chiefly arisen de to inclusion of some of the
comprehensive reviews on food_science and technology
previously published by the CRC Press. While these
reviews are comprenensive and hl%hly informative, these
do not fit the pattern of the handbook and the inended
users,  If they had been edited to avoid, for example
repetitions & in the reviews, of sulfur compounds,
details of mechanisms of formation of aroma compounds,
extensive spectral data, etc., but. containing flavour
significant principal compounds, their odour description,
threshold, effective use’ levels etc,, it would be more
readable and useful and less confusing fo the general
users of food flavours. _ It Is also not clear why these
reviews have been distributed in the two volumes, in-
1§|tead o_ftformmg a volume of hasics for the emerging

avourist.

Our further comments should be seen from the point
of view that the field is replete with confusion. Thou
there is a chapter on definitions, it does not clear Up
matters by defining terms or giving the definitions now
adqpted by international and national standarg organi-
sations, IS0, ASTM, BSI and 1SI. The word flavoUr is
used almost synonymous with taste instead of the now
accepted total |ngre53|on of aroma, taste and other
feeling factors. Rus Schay has however subsequently
used the term flavour with the full meanm?. Palatable,
unpalatable are not flavour class but affective reactions
to the flavour, 1t is necessary to make a distinction
Detween affective characteristics, which Is pu_rel}/_ Sub-
Jective and sensorg attritubes which could e objectivised
With respect to_standards. Much of the book reall
deals with volatile and aroma components from naturd
material or synthetic volatile and the emphasis on use
data Is, as an aroma compound. The write-Up on history
and sensory mechanisms are adequate summaries for
the flavourist and the references are adequate for those
who wish t? urste further. It ?ould have been made
clear that all these thegries are only with respect to whnat
happens at the site of reception but the mechanism of
coding and decqding the message is much less under-
stood, _thouPh ImpOrtant to eXplain mechanisms  of
adaptation, earnmg, efc.

. The reviewer wishes that the topics on_biggenesis
instrumental identification and sensory evaluatjon had
been treated at ﬂ]reater length and not"so scantily as in
this volume, so that the flavourist understands the com-
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plexity of a natural aroma concentrate and the enormous
research effort and sophisticated instrumentation neces-
sary to work in this area. It is precisely because of this
separation analysis and identification coupled with
sensory evaluation that many nature—identical synthetic
flavour formulations are now available, Some 0f these
information_are available in the CRC reviews now. in-
cluded hut is lost among a mass of other information.
The topics on flavour potentiation and relationship of
taste t0 flavour are fairly adequate to give the proper
Perspe,ctwe tholigh some Teferences for further stud[x by
hose interested would help. Ray Schay’s treatmenit of
classification and preé)aratlon are the néar ideal for the
purpose of these” volumes except that an expanded
reference could have been (i;ven. These topics could
profitably be given much earlier in the volume,

. The rest of Volume 1 contains valuable and usable
information on natural flavours, currently aPproved for
use in the United States under the Federal Food and
Cosmetics Act, . The Volumes would be more universall
useful if the official and usalge status of the comgounds
in other countries as United Kingdom, Europe and Japan
are also included. The reviewer would like to suggest
that the organoleptic characteristics be better called
flavour characteristics and uniformly the odour and
taste are ?Nen. It is, confusing to read for examﬁle:
‘Strong, fresh, somewhat s(,jplcgaodour; warm. sligntly
hurning taste’ for Dill and ‘Caraway'like odour”and
flavour” for Dill, Indian; ‘Aromatic hitter faste’ for
Juniper; ‘Bitter flavour” for Kolanut; warm spicy odour
with biting flavour’ for Schinus, molle; characteristic
lemon-leaf” odour:, sour, bitter taste’ for lemon and
fintensely. fresh citrus aroma; astringent; sweet sour
flavoyr” for ime. - Also some items such as sesame, are
described. as used for flavouring but no flavouring
characteristics are given,

. Itis possibly necessary to differentiate between flavour
ingredients and adjuncts _fmd omit from
[tems as cork oak, ‘corn silk, senna, sugar beet extract
base, eanué_ stearine, etc. ~ Some. of the information
under the individual monographs will have to be correct-
ed as_in; Cacao: parts "of plant used should read
see?s fermegted and toasted’; instead of ‘seeds (toasted
or Termented).

Cardamam: The information ?wen under description
ne ?s reyision. Malabar, Mysore, Ceylon are all pro-
panly different cultivates; the seeds _are not taken out
for somng but the whole dried fruit, The Mysore variety
IS processed by a bleaching treatment béfore déylgg
resulting_ in uniform light Coloured but plump dri
Hulté ale the Malabar and Ceylon varieties are straight
ried andl so are green.

his volume P
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Cubeb: is the whole dried berries and not the seeds
extracted from berries.

Davana;  The part of the plant used is the stalk and
leaves and not the flowers, _

Ginger:  The main pungent constituent of the extracts
are gmggrol and shogaol and not zingerone, as seen from
the work of Connell"el al. given under bibliography.

Grape fruit: Nogtkatone, one of the few characteristic
arorma compounds identified should be mentioned.

The reviewer would like to suggest that however indivi-
dualistic, it would e considered information on the
flavour quality difference between closely related flavour
ingredients stch as Lemon petitgrain, lemon oil cold
Pre_ss_ed, lemon oil steam dlistilled"and like ails be given

0 initiate the starting flavourist in flavour nuances.

Vol. 11 of this Handbook has more than 1100 entries
on the synthetic flayours in.part 11, which as is familiar
to the uSers.of the first edition, is a very valuable source
of information for those engaged in flavour development

Yy and flavour research. In the Second edition, the natural

occurrence information is Updated, data on new synthetic
flavour |r}%r|ed|ents appearing in FEMA lists 4 thirough 8
(Upto 1972) and additional references are incluced.

. The few suggestions given, in the reviewer’s view will
improve the presentation and not confuse the flavourist
who is not generally a structural organic chemist.

0) Formulae presentation should be uniformin repres-
entation of the rings and side-chain, Cyclohexyl cinna-
mate has two modes of representating aromatic nuclel.

3-Nonanone formula runs into the adjoining, column,
when 2-nonepol with the same chain fength’is shown
within the column,

Different shaped furan forms and side chain represen-
tation for the formulae for 2-pentylfuran and pentyl-2-
furylketone.

Synthesis of some groducts are not given as in
. 459 and in some cases rather extensively with for-
mulage as In p. 377.

g-hg The natural occurrence information could be
related to the compounds in food Iproducts only; some
are noted ‘not reported’ and others left blank.

i \%}? The FDA status of many compounds are not

(V) . Organoleptic (flavour)r characteristics are not
8|ven in thecase 0f a number of. compounds and the use

f the words taste and flavour is again confusing as in
strawberr¥ taste (. 423|); winey  fruity -~ flavour
Sp. 468): floral fruity odour (p. 482), Vanilla like odour
nd flavour (p. 491)- efc. N

(/) The organoleptic characteristics should relate to
use levels; ItTs also not clear if the characteristics given
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are descriptions by Mr. Fernaroli from literature. |f the
later, references are required which will be of much use
to the flavourist.
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change processing procedures and equipment to mini-
mise "these groblems. Latest theory, engineering data
equipment and-procedures includirig both aerobic and

(vi) ~ While zingerone and piperine are given, otheranaerobic removal of soluble solids as adqggﬁgsegyiﬁ

cheaper synthetic pungent compounds are not given.

There are a few obvious errors as zingerone being
reported i ?mger essential oil and having an odour
reminiscent of ginger (p. 563) and a reference to updated
list on pmeaP le"aroma compounds. on E) 664 while
what Is given there i aroma compounds of coffeg.

Part IV, besides three major reviews on ‘Role of
Enzymes in Food Flavour’, ‘Meat Flavour’ and. ‘Bread
Flavour’ deals with the use of flavor ingredients in food
and discusses a numper of formulations for different
fruit flavors, bitter flavors, liqueut flavors, flavor for
baked goods etc, There arealso general description of the
methods of making bev_era(ies, candlies, qairy products,
fish, ve?etables anid miscellaneous products Includin
animal Teeds. It is not clear why these general methodS
are included and without further elaboration on aroma
components could be conveniently deleted.

The usefulness of Section 1V, ?wmg the formulations
could be debated but as the volumeS are intended for
budding flavourists, they will serve as useful starting
oints. ~ It should, however, be necessary to give guide-
Ines on the selection of the aroma and taste companents
and the basis of the formulations.

An intere_stingbfea_ture of the two volumes is the fairly
comprenensive, |b||ograph¥ classified by the entries of
topics and index pertaining to each volue.

V.S 6 ovindarajan

Potato ProcessmP: by W. F. Talburt and Qra Smith.
The AVI Publishin Companl% Inc.. West Port, Con-
necticut 3rd, Ed. 1975, pp: 715; Price: domestic £ 39
and foreign £ 40.

Practu_:allg all the chapters in this 3rd edition have
been revised by incluging literature published upto first
half of 1974, Some of the chapters have been rewritten.
Latest information on technology of fqrowmg, harvestm?,
storing and processing potatogs In

has béen incorporated.

With the rapid rqrowth in potato processing and ac-
companying. problems of waste disposal and water
pollution, Tt "has become necessary to substantially

0 various products  f

Qggtlﬁer of major potato processors are d
One of the recent significant developments in potato
processing has been the “fabricated potato chip” in
which dehydrated potatoes are generally used as an
ingredient.” This and other developments in the industry
InCluging changes in cultural practices, improved storage
installations and new varieties are detailed in the review
of scientific and patent literature covered in the book.

Even_ though the book covers technology of potato
Processmg InAmerica, it will be useful in the present day
ndian conditions where potatq production is increasing
every year and surpluses masy find useful outlet for pro-
cessing Into various products discussed in the book.

The book will be a useful addition to the libraries of
Agricultural Universities, Home Science Colleges and
for food technologists and production chemists in
canning and dehydration factories,

B. S. Bhatia

Food Service, Facilities Planning: by Edward A
Kazarian; The AVI Publishing Company, Westport,
Connecticut, U.S.A. pp. 230.

‘Food Service Facilities Planning’ amp(ljv ustifies its
obgectjves of providing systematic metho _oga/ in the
planning of food service facilities by identifying thele-
ments, indicating the comPIexmes In“Clifferent situations
and fllustrating how effectively plannln? and equipping
can be done, once the variables are identified and under-
stood, Norms for wise space allocation, principles for
establishing, flow of materials, planning to effectively use
labour, flexibility to adjust to change, are comprekiensi-
vely covered, giving clear and concise details.

The book can be a valuable text book for students of
Hotel and Catering Management courses, where food
facilities planning “and equipment purchase, form an
Important subject’ It Is.also an excellent reference hook
or_architects involved in planning and equipping food
facilities of institutional,” industfial and comrercial
operations.

Thangam E. Philip
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Twentyeight Years of Standardization in India—Indian
Standards Institution

As on 31st March 1975, over 8,100 Indian Standards
were in force of which 75 per cent were implemented
Important organisations; and about 4,3001icences cover-
ing annual production value of Rs. 8,500 mllion had been
issUed under the ISI Certification Marks Scheme. This is
revealec in the Annual Rei)ort of the Indian Stancards
Institution, released recently, covering the period April
1974 to March 1975 and miarking the completion of 28
Years of its service to planned industrial “development
hrough standardization and quality control.

The total number of Indian Standards in force as on

31st March 1975 reached the figure of 8105 coveringa P

wide range of materials, indlstrial and, agricultural
roducts, test methods and codes for deS|Pn and con-
truction practices.  This achievement reflects the co-
operatee efforts of some 29,000 technical experts con-
stituting the membershjp of over, 2,000 Councils and
Committees of the Institution drawn from Central and
State, governments, industrial . establishments, - com-
mercial organizations, universities, research and other
technical stitutions, and organized consumers and
purchasers in the country,

Coupled with the drive for wider implementation
concerted efforts were made to improve the, utility of
standards by integrating the concept of quality coritrol
with standardization.  As a result, about 75 per cent of
standards were adopted by various oepartments of
Central and State, Governments local bodies and indust-
rial undertakings in public and private sectors, Vlgorous
steps were taken to_promote implementation Of the
National Bundm% Code of India—a comprehensive
quide de_almgf with the entire question. of building
construction, from- bye-laws thro_ugh design and con-
struction to installation of all servicds and aSsistance wes
renderec to various organizations to align their building
bye-laws with the provisions of the code’

Against 8,708 applications received under the ISI (

Certification Marks™ Scheme as on 31 March 1975,
4,284 licences coverin gioods with the annual production
value of Rs, 8500 million were granted. Some new
prooucts, of consumer Interest, Drought within. the
soope of the S hemf, included aluminim milk boilers
chewing aium, ubble qum, cotton yarn (greqy), DDT
Il ggr rupber “soles and heels (moulded solid),
soda ash (fused and technical) spark ignition engines
%ri?%enrés(atomlzer type) and steel sections for inclstrial

gt_echnlca ,ferr\galloys, ood-colourPreEJara NS, Insectl- 71

More organizations accorded preference to ISI marked
products in_their manufacturing and purchase pro-
grammes. - The steel industry-hoth primary producers
and re-rollers—has been certifying structural stegl under

by the ISI Scheme_ for some years now. According fo a

government notjfication, it"was (ProPosed to extend the
overage of various types of alloy steels and cast billets
roduced by mini steel plants.” Union Ministry of
etroleum and Chemicals advised formulators of pestici-
des that they would not be eligible for allocation of raw
materials for such formulations as are not covered b
|SI Mark. State Governments of Assam, Bihar, Meghd-
laya and West Bengal agreed that only ISI—marked
pésticides would be” permitted to be Used for plant
rotection work. . Registrars.of cooperative societies of
all States and Union Territories were told that consumer
cooperative stores should purchase ISI certified goods
wherever available.

In order to carrY the economic henefits of standardi-
zation to plant level operations, the Institution continued
its efforts.to promote in-plant or company standardiza-
tion activities. Special emphasis was laid on “Extension
Services” which were offered to the industry for promot-
ing company standardization activities, ‘metricization
and quality Control. A number of units benefited from
these services during the year under report.

In its efforts to promote educational utilization of
Indian Standards, the Institution organized a numper of
orientation courses aimed at_acquainting technical
teachers with the work of 151, These were intended to
prgoare_ the ground for introducing the concept of stand-
ardization In'technical education. “As on 31 March 1975,
1,688 faculty members drawn from 305 technical insti-
tutions all Over the country had nPamCl ated in these
Orientation and Review Programmes of the Institution.

The Institution took active part in standardization at
the international level, maintaining close liason with the
International Organization for Standardization _QS_O%
aInEdC the Interndtional Electro-technical  Commissio

The Institution continued to render assistance to the
developm(l; countries of Asia, Africa, and Latin Amreica
In their standardization activities.  During the period
unger report, seven persons from Panama, Ethiopia,
Trinidad, Sudan and Egypt were trained as standards
engineers, bringing the total as on 31st March 1975 to
technical _personnel from 20 countries who had
received training at the Institution.

Seminar on food and agro-based industries
A Seminar on the Potentialities and Prospects for

110
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Food, and Agrobased Industries in Tamilnadu and
Pondicherry was held at Madras, on the_14th November
1975, uncler’ the joint auspices of the Small Industries
Service_Institute; Madras, Association of Food Scien-
tists & Technologists (India), Madras, Food & Nutrition
Board, Governnient of India. Director of Industries and
Commerce, Government of Tamilnadu, Tamilnadu
Small Scale Industries Association and other agencies in
collaboratjon with the enterprising entreprenieurs and
large, medium and small scale sectors of the indlustry.

Following recommendations were drawn during the
course of the Seminar.

1 Manufacture of mango products:  Large quantities
of mangoes are being sent’from Krishnagjri in Dharma-

purl District to far-oif places like Bombay and other {

markets where they are processed and sent dbroad. The
efflux is going on for a considerahle part of the year. The
scope for starting an industry for' the manufacture of
mango products In Tamilnadu’may e explored.

2. Tamarind based industries; Kelepmg in view the
very good domestic market and export démand, it wes
corisidlered worthwhile to take up tamarind concentrate
manufacture especially in Dharmapuri District, where
resources are availaplé in plenty. The CFTRI, Mysore
had already done a lo of useful’'work on tamarind pulp.
There was already a brand available in the market viz.
tamcon. |t can te expected that entreR_reneurs In larger
numpers will come forward to set up this industry.. The
P053|b|llt|es of starting tamarind concentrate units in
he State may be examined further.

3. Starchfrom tamarind seed: It was felt that there
was good scope for manufacture of starch from tamarind
seedS, especially in areas like Dharmapuri which abound
In tamarind trées. Tamarind starch 1S used for sizing of
Jute textiles and of low count cloth in cotton textiles. The
P033|b|l|t|es of starting tamarind starch units in Districts
ke Salem, Dharmapuri, etc., may be examined in detail.

4 Manufacture of essential oils: = The Seminar felt
that %ood scope exists for the manufacture of essential
oils, The areas having potentialities being Coimbatore,
Madurai and the vicinity of Madras Small _units for
the extraction of jasmine oil could be set up. Re ardmg
roses it was felt"that the_variety known as “Ecwar

Rose” was more suitable for the“extraction of oils and
may have to be preferred to the “Red Rose”.

5. Fruits and vegetable preservation: The Seminar
felt that a selective approach has to be made with regard
fo the development of fruit and vegetable preservation
Industry. The market aspects are {0 be kept in mnd.
The cultivation of fruits and vegetables has to be done
with an eye on the duration 0f the crops and their
seasonal nature. For example mango is grown in plenty

1

1
in the country. There is very good scope for cannm%of
mango and éxporting, the sane. Mango pulp also has
lot Of export demand. Similarly tomato" concentrates
have a h|gh demand even in the developed countries,
All these factors underline the necessity for a careful and
%electlve approach to the issile of the development of
ruits and e?etable preservation inclustry.

6. Starchirom ta|p|oca and maize:  The possibilities
of starting units for the manufacture of starch from
tapioca and maize in the State will have to be further
explored. Maize starch, though costly, is used in super-
fine cloth manufacture and for sizing’ synthetic fibores,

7. Soyabean milk: It was felt that possibilities for
the introduction of so¥abean in Tamilnadu were very

00 Some experiments on spyabean have already been
carried out in a few of the Agricultural Research Stations
in Tamilnadu, holding very good promise, The possi-
ilities of introducingsoya milk from soyabean a novel
item, In the State may be explored.,

8. Peanut hutter; ~ The Seminar felt that possibilities
for the extension of peanut butter manufacture In the
State ,ma¥ be examined. As re%ards the gsacka mg
materials Tor peanut butter, it was Telt that glass bottle
were the best, although costly, Much ot extension
efforts may have to e done ‘for the wider usage of
Reanut butter. The nutritional value of the samé will
ave to e articulated.

9. Process know-how & demonstration by Small
Industries Service Institute: In order to accelérate the
pace of development of food and aﬂro-based Industries
In the rural_areas in Tamilnadu, the Small Inclustries
Service Institute, being the promotional agency, may
take necessary steps for the dissamination of informa:
tion and process know-how on feed and_a%ro-mdustnal
possibilities and also for the demonstration of the pro-
CRSSES Wherever necessa

10.. Policy for the p%nned development offood and
agro-inaustries: It was felt that a committee may be
constituted at the national level with the sgecmc espon-
sibility of evolving a policy for the planned development
of fogd and agro-industries in the country. The need for
a policy statement and a committee to 9o deeper info the
problems of a?ro-based Industries was felt keenlg in the
context of the Tact that these Industries have not develop-
ed In our country to any mgmﬂcant extent during the
last two decades, * Develgpmént of food and agro-based
Indlustries, tilising locally available raw matérials and
factoral endowments, being an essential tool for rural
development, the Seminar felt the need for a co-ordinat-
?r?dﬁsotlrlfe% for the development of food and agro-based

11 Development of low cost cold stora(ie facilities:
It was felt necessary at the institutional level to develop
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less expensive cool rooms or cold storages for easy
adoption_ by fanners and fruif and vegetable %rowers.
The Semindr felt that non-availability of cool rboms or
cold storage facilities at reasonable cost has been the
major impediment for the proper storage of fruits and
vegetables and horticultural products at the growmg
and collection points. This has resulted in detay an

damage of fruits and vegetables, Hence design and deve-
lopment of less expensive cold storages 15 an absolute
necessity. Development of cool rooms or cold storages
IS a pre-requisite. for Promotmg fruit and vegetable
processing industries in the country.

12 Reducing the delay in the processing of appli-
cations for starting food “industries. The_ time factor
involved in the various stages of processlﬁg of appli-
cations and clearances required from the different agen-
cles like the Panchayat Boards and other local bodies,
factory. nspectorate, electricity department, etc., before
the registration of small scale units, should be examined
and ways and means devised to complete the formalities
expeditiously and reduce the time lag to the minimum.

13 Royal
mends tha¥ the question of reducing royalty fees and
licence fees for ‘the commercial explaitation of the
Erocesses developed in the field of food and agro-indu-
tries by the National Labqratories, to entrpreneurs
desirous of settmgbup industries in rural areas should be
consicered favor hf 50 that new food and agro-based
small industries could come up especially in Dackward
area% which are having the necessary resource endow-
ments.

14, Liberalisedfinancial assistance tofood and agro-
based industries in the backward areas of Tamilnady and
Pondicherry: It was resolved that the financing insti-
tutions should be urged to give Joans and other
financial assistance on a more liberalised hasis o food
and agro-based industries especially in the backwar
areas 0f Tamilnadu and Pondichérry. It was alsp
resplved that government (a:%enmes like Tamilnady Small
Industries Development Corporatign, State Industries
Promotion Corporation of Tamilnadu, Industrial Invest-
ment Corporation, etc. may be requested to provide
liberal facilities and Olgreater importance to feasibili
studies relating to food"and agro based industries.

15, Supply of levy sugar to small scale units; [t was
felt that governmerit may consicer allotment of Ie
sugar to reet the requirernents of small scale indlustries,
espemallly the food industry, The need for such a pre-

ferentigl” treatment was felt because of the present which

ggggramts of non-availability of sugar at reasonable
16, Subsidise licencefees: It was resolyed that the
Tamilnadu Small Industries Development Corporation

K & licence fees:  This Seminar recom-

pesof P

ty at presen
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and the Pondicherry Industrial Promotion Development
and Investment Carporation may be requested to exa-
ming the pro%osal for giving subsidy o cover the licens-
ing fees of NRDC. _ It'was Tesolved that NRDC may be
persuaded to make its terms liberal and attractive for its
processes for food & agro-based industries in the small
scale sector, the SIDCO and PIPDIC could be exhorted
to take an early decision in the matter of subsidy for
covering the NRDC Charges.

17, Marine P[roducts industry: It was, resolved that
the following bottlenecks faced by the marine products
industry may be brought to the notice of the Directors
of Fisheries, Tamilnddu and Pondlcherrcy_ and other
concerned agencies for further follow-up action.

(8) Lack offacilitiesfor proPer landing: . Preservation
of ‘catches withqut allowing them to spail is a funda-
mental regulsne for the fishing industry, There should be
a chain of ice plants in working condition at the landing
points along the coastal belt of Tamilnadu and Pondi-
cherry.  There should also be proper roads from the
|anding centres and facilities for transporting the material
to the processing centres. The losses dug to spoilage
of material are high because of lack of those facilities.

_ F]b) Power cut: The convulsions through which the
fishing industries passed in the periods of power cut made
many units pull down their shutters. 1t was resolved to
request the goverpment to consider a totally export-
oriented industry like fish processing industry"on & dif-
ferent basis as compared to other industries which de-
pend on |nd|g>e<_nous market in times of power crisis and
give them maximum concession.

(c). Purchase tax: The Government of Tamilnadu
has ‘Iintroguced a purchase tax of 5% on all marine
roducts bought within the State. If the industry which
1S In its infanicy in Tamilnadu is to grow further, it is

d  necessary that this tax which is detrimental to its ?rowth

15 Immediately withdrawn. It was resolved to request

the Governmeént to help the industry attain pre-eminent

Bosmon Inthe country In the export of marine products,
y adopting a lenientpolicy in the matter of taxation.

(d) Re%ular sea transport facility:  The frozen cargo

_from Madras is shipped to Japan and USA,
But the sailings are not at all regular from Madlras to UK
and Continerital countries. It Was resolved that careful
attention has to be given to this point,

, Ee) Dried marine products:  For dried fish, Sri Lanka
is tHe principal market. For various other commodities
ich are exported, %overnment gives cash subsidies and
other incentives so that the gnces of the, goodls exported
could ke at the international level. Driéd fish is not a
sophisticated item and It can earn foreign exchange
without spending any foreign exchange. It Was resolvéd
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to request the Governments of Tamilnadu and Pondi-
cherry to protect this age-old industry in the State and
bring”home to the government of India the necessity to
give cash assistance to export dry marine products in
Order to help the same to competé with other countries
who are exporting the same.

(/) Sharkfins: It has been reported that shark fins
can e further progessed before, export,  However,
there is need for studies in the _foreqn market by people
who are really engaged in this industry. It was Tesolved
to request the Govenrment to sponsor. a delegation for
studying the possibilities for accelerating the ‘export of
thesé itéms which have not developed very much now.

(gg Export offroglegs: It was brought to the notice of
the"Seminar that the introduction of standards accordin
to U.S. specification resulted in reAectmn of processe
frog legs within EuroPe. While the European buyers
were not |n_3|st|n% on these standards, the Government
of Indlia insisted that the U.S. standards may be followed
even for exports to Europe so much so, it was contended
that India lost its export to European markets. Ultimate-
ly, the buyers of Europe had to_come and advise the
concernedagencies that the specifications for export to
Europe need be the same as Used to be earlier and not
the one_introduced as per the understanding with the
SA. There was a time lag of nearly one_yéar for the
Inspection Agency to accept this cantention. In the
meanwhile, the country had lost much of its trage. It
was felt by the members during the discussion in the
Seminar that the whole issue ma¥ be reviewed and
decisions about stancards taken in future at least after
establishing proper dialogues with buyers and sellers.

&h) Proq_ramme for deep sea_hshln%: An_ assessment
of the existing situation in relation to the availability and
distribution 0f raw materials, infrastructure facilities
and the policies governm? indlustry has to_be done before
more units are allowed fo come ‘into this field. 1f the
existing capacity Is sufficient to process the available
cafches, measures should be immediately taken for
enhancing the raw material availability through deep sea
fishing and diversification to new_product lines like
canned tuna, frozen and pickled varieties of fish, frozen
cyttle fish,_canned turtle and crab meat, fish meal, fish
oil, etc. These are exportable rtems.. Once there is a
roqramm_e for deep sea f|sh|n% varieties of fish now
avallable In the west coast like sardings, mackerels,
P:omfrets, etc. can be caught and processed in the, Eastern
oast as well. For all these new items of marine pro-
ducts and many new products like fish paste, fish cake,
Instant soup, €tc., developed by some of our research
laboratories, there is good scope for expansion, and it
was resolved to ap[eralse the Government of Tamilnadu
and Pondicherry of these possibilities and request them

for pork and pork products in
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to prepare in the light thereof a planned programme for
thepgr wth of the industry in the Fétate. Prog

Sixth All India Piggery Development Conference

This Conference was held in Shillong, Meghalaya, on
11th and 12th September 1975, " It was inaugurated by
Capt. W A Sangma, Chief Minister of Meghalaya
and the Hon'ble Minister of State for. Agriculture and
Irrigation, Government of Indig, Shri Anna Sahep P.
Shinde was the quest in chief.  Shii E. Barah, Minister
for _Agnculture and Animal Hus_band;y Meghalaﬁ,

residéd over the Inaugural Session_ arid Dr.”M, N.

enon, Animal Husbandry Commissioner was the
principal speaker. The welcome address of the Confer-
ence was given by Shri K. K. Sinha, Secretary, A%n-
culture and Animal Hushandry, Government of Megha-
laya; Dr. L. R. Bora, Director, Animal Husbandry, jave
the vote of thanks.

The four technical sessions included:

() Breeding, Management and Nutrition of Swing;
b) Problems 0f Swine Diseases ; (c) Technology, Quality
ontrol and Marketing_ of Pork Products; Wine
Production as Econoic Enterprise through SFDA/
MEAL Scherme.

The chief minister of Meghalaya, in his openln%
address said that there was réady and effective marke
_ orth Eastern States.
His Government is extermely keen to encourage pork
production programme.

_Dr. Menon, explained in detail the obgectwes for orga-
nlsmg the All Trjdia P|gger¥_ Conference in Meghaldya
and Row it is going to_ bengtit all the animal hushandry
workers who dre associated with the different disciplines
of pork Iproducnon In Indig, viz., production, techn_ology
and marketing of pork and pork products. He indicatéd
that the development of swine husbandary on right lines
would improve the economic conditions of the small and
marginal farmers and it would also help the proRress_we
farmers to a considerable extent, He was of the view
that pork production has started develogmg 85 an econo-
mic enterprise at all India level, partictlarly, to the
people of North-Eastern States.  Pork_meat price Is
relatively much higher in North-Eastern Region than in
any other part of the country. He felt that the pork
Rroductlon has significant rdle to play in the animal
usbandry _P_rogramme in_the North-Eastern Sfates
since a significant amount in the budget of the Animal
Husbandary Development work i North-Eastern
Region IS ear-marked for piggery development.

In short, it was a uni(we conference for the develop-
ment and research workers who are associated with
pork production and technology. Since pig husbandary
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is one of the very important activities of the animal
hushandary development rogramme In all the North-
Eastern States, this Conferencg had a special significance
and impact upon the common pig growers of this region.

The recommendations made are as follows. The
Seminar recommencded.

Breed|[|1% management and nutrition of swine.
L That there has to be clear cut breeding policy for
the pigs in two areas 1e., the regional p|% breéding
stations where exotic stock is kept and another for the
B|ggery development blocks at village level, ~ Selective
ree_qu olicy for the_exotic pigs maintained af the
Regional Pig Breeding Stations should be followed and
?radm up “of nondescript stock by the exotic boars
rom the regional stations at the piggery development
block level should be undertaken imniediately.

. So far extremely limited number of pigs have been
imported from outSide India. Government’of Ingia may
Import more_foundation stock of improved genetic traits
for distribution to the regional pig breeding stations to
avoid in breeding.

2. That for the North Eastern States under_the
Danish Programme, pigs of both black (Saddle-Back
and Bershirg) and white strains (Large White & Land-
race ma¥ be imported for establishment of foundation
stock. . The economic traits of these breeds may be
studied under organised farm and field conditions. “The
breed more suitable for this area may be selected for
large scale improvement of the local “non-descript pig
population.

3. That there should be co-ordinated. Pig breedinq
proRramme of various reﬁlonal stations, with 0ccasigna

exchange of breeding stock so as to avoid any inbreeding.

4, - That in some of the South East Asian Countries
artificial insemination of p[%;s are also done with great
sucgess. Efforts should be made so that artificial insem-
nation technigue for breedm% of the pigs at reqlona! pig
breeding stations, |? farms 0f the Agricultural Univer-
sities and Research Institutions could be undertaken.

For this purpose necess_ar%/ arrangements should be
macle to get the persons surtably trained.

5. That the use of cregp feed for the suckling 1Qigs
should be undertaken at the pig breeding farms. ™ This
will encourage ?rovvth rate angl heavier Weaners. The
use of iron injections to check piglet anaemia is desirable.

6. That separate grower and finishing rations may be
given to the gPowinggand fin?shing pslgs. ! Y

_ 1. That liberal feeding of concentrates to the breed-
ing sows/gilts may be avoided. Efforts should be made
to"replacé the costlier grains by the grain by-products
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keeping in view that growth and feed efficiency is not
appreciably affected.” Experiments have shoiwn that
grams_ can be reguced to 30% in the rations of growers
nd finishers without affecting growth rate oOf IEI%S
Efforts should be made to prodice the lean pork Ty
restricting energy ration during _fInIShIn((]] period.

8. That quality control of pig’s feed is very import-
ant, Necessary stéps should be taken to see that uniform

vality contral of the FDI feed js maintained..  The

egional Pj Breede arm should have a nutritionist
for’the quality controf of the pig feed.

9. That the Indian Standards Institution have the
specifications of feed requirements for various classes
of pigs.  The feed comP_oundmg Industry should come
I%W%g for the preparation of various types of feeds for

10. That the pigs kept in the intensive p(llggﬁry
development blocks are generally non-descript and they
normally feed by scavenging, o on kitechen/restaurarit
wastes and on agro-industrial by products.  Since in
this practice the cost of feed is very less, this practice has
to continue, however, the local supplements (including
concentrates and minerals) which are available may b
analysed and their Incorporation in the pig_ration” has
to be studied under field conditions on scienitific lines so
as to improve the growth rate of pigs.

11 That about 30% of the iglets die before the
weaning time, to overcome this, Sr per farrowing pens
should e provided at pig breeding farms.

12 That personal attention at the farrowing time is
extremely_important to reduce the death losS of the
plgllnr%_s. The organised farms and the government farms
In"particular should adopt a system of recording farrow-
Ing times of the pigs.

13, That proper housing for grower and finisher
pigs should pl%vided. g

14, That [ﬁroger records area must for the each p|8
breeding farm so that the production cos: of pigs coul
be arrived at without ang/ |ff|_cult¥. System of maintain-
Ing proper record to déterming the économic traits of
swine herd and their production cost in the farm is
extremely Important.

Problems of swine disease o

L That village |evel workers should be trained in
local Ian u_a%e bsythe veterinarians regarding the pro-
blem of swing diseases and Its control.

.2 That more stress on preventive measures should be
glven for the pigs maintained a the pig breeding farms
nd for pigs maintained by the farmers,

3. That Agricuttural Universities should arrange its
curriculum and syllabus in such a way so as to produce
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specialist in the field of pork production and technolog)(.
t present, this aspect cf sloemallzatjon Is not adequately
covered in the Agricultural University syllabus.

4. That idea of composite livestock farm should be
discouraged as some diseases are communicable from
other spécies to the |gs._ Further work should_be en-
couraged in the metabolic diseases of pigs. Regular
testing against tuberculosis and brucellosis should be
carried olit at the pig breeding farms.

b, That at least a Rost of Assistant Disease Investi-
ation Officer ‘PI 5) should be created in all States, so
tgtte i)e%)er atterition could be paid to pig health at
S .

6. That advance indents for the swine fever vaccine
should be sent to the Indian Veterinary Research Insti-
tute, by the States so that the Institute"can cater for the
need of the States without any difficulty and can arrange
Its production schedule accordingly.

Technology, quality control and marketing of products:

1 That the results of the researches carried-out
unger various organisations on pork_processing and
qulity. control, shiould be made available to Tbacon
factories for improving their economics and quality
control of the processed products.

2. That attempts should be made to utilize the by-
products of the Bacon, factory viz,, bones, blood, glan-
dular products, intestines and offals In the sclettific
manner for getting better returns,

3. That for proper imﬁlementatjon of the meat
ﬁroduc_ts control order with the object of |mprovm%
ygienic conditions and quality control of the med

Processmg plants, uniform and practicable standards
or procéssing, quality control, sampling testing and
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packing should be laid down by the implementing
agency. The Meat Control Order Should also be madk
applicable to the production and sale. of fresh meat to
ensure supplg of wholesome and hygienic meat to the
consumer both internal market and éxport trace,

4. That extension literature on pork production and
%Bct))ll%gy In regional languages ‘should be mace

Swine production as an economic enterprise through
SFDAIMFAL Programme:

L That the |mloortance of Increasing swine produc-
tion through small and marginal farmers to improve
socip-economic conditions of the poorest and weaker
sections is well recognised and it should receive adequate
attention of State "Animal Husbandry Department to
implement the programme,

.2 That it is necessary to identify suitable blocks,
village and farmers within a given SFDA/MFAL
District. The selection should be on a compact basis_so
that |nPuts could be provided quickly and marketing
and follow-up are done efficiently.

3 That advance action may he taken by each State
Animal, Husbandry Department to ensure ‘that the re-
Quired infrastructure would be made available in respect
of trained Personnel,_ supply of pigs,  supplementary
concentrate feed, veterinary aid, markéting and extension
education facilities so as to make the programme a great
SUICCESS,

4, That as far as possible, efforts should be made
to organise producers cooperatives on the lines of
dairy “copperatives (Amul pattern). . The, workers. in
cooperatives should he properly trained in. extension
education of pig farming, accounts and audit keeping.
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National Seminar on Mango and Its Utilization, organised
by the Eastern Regional Branch of AFST.

The Seminar held on 6ih and 7th March 1976 was
inaugurated by Dr S B Chattopathay Vice-chancellor,
Bidan Chandra Krishi Viswavidyalaya, on 6th March
1976 at Jadavpur University. ~About 200 scientists
technolo sts and industrialists, representing " different
parts of the country and abroad took part

Dr. Chattopadhyay stressed the need for boosting
export of mangoes and mango products.  To achievé
this, ne felt it was necessary to "(a) increase the number of
exportable varieties: (bg Im Iementt e recent %overn

ment decision on land ciling; and (¢) select right type
o raw matenals and pay attention {0’ preservation and
appropriate packaging,

e further mentioned that export of this product in a
small way was started as for back as 18% and in a
regular manner in 1932/33.  Dr. Chattopadhyay re-
Quested the scientists, technologists and Industrialists
to stud Closely the overseas consumers preferences and
try to meet their requirements.

Prof. A N. Bose, Chairman, Seminar Committee,
h|ghl| hted in his speech the objectives of the Seminar

He outlined the top|cs to be con3|dered which included
raw matenas technology of green an npe mangoes
their quality control an marketln? He also hoped that
the discussions would be of interest and will be of benefit
to the country.

Shri N, P. Bhargava, Chairman, the Processed Food
Export Promotion” Council, New Delhi in his keynote
address pointed out that for the development of ango
and man%o product industry in our count[)y pro
attent|on hould e paid t0| crease the area of pro
tion and.to a OPt |
plucking in right time, tc He also stressed the need for
appropnate packmg and storing to suit the overseas
buyers’ requirements. Research Work for the improve-
ment of mango and Its rocessed roducts assmce been
started In dlifferent parts of the ¢ untr%/ hri Bhargava
felt that the Industry Is not be g dW|th ade uate
developmental diata an various aspects. In his opinign,
for the_better utilization of a greater number of varietjes
either in the domestic markét or abroad, detalled In-
vestigation and improvement are still to be done;

In his welcome address Shri K. C. De president of the
Eastern Re(tnonal Branch of AFST thanked the scientists,
technolog|ss and others present and hoped that the
i o
lon would Vi 15 bel
8 both by theplndustrg/ |gtnd the growers. Y

roved technique of arvestln
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Prof. Sunit Mukherjee, Vice-president of the Associ-

ation, extenced a hearty vote of thanks to_the partici-

pants, who took the trouble to attend the Seminar and
make it a SUccess,

Life Members

Mr. M. Seenappa, Graduate Biology University, Water-
loo-Ontario t\FZ?. 3G1, Canada. Y v

Dr. Mudambi V. Rajagopal, Department of Microbio-
logy, University of Nigeria, Nsukka, Nigeria (Africa).

Mrs. Sucy Eapen, ¢/o Dr, Sucy Eapen, Head- Department
of Food echnolo and Nutntlon Institute of Catering
Technology and (5) lied Nutrition, Veer Sawarkar
Marg,. Borhbay-400

Mr. A S Aiyar, 9 Ajay Nivas, Plot No. 137, Wadala,
Bombay 400 031

S K Maéumder Chairman, ICP Discipline,
CFTRI Mysore-570 013,

Corporate Members

The General Manager éCoca Cola), Southern Bottlers
Limited, 26 Mount Road, Guindy, Madras-600 032

M/s Krishnachandra Datta, Cookme Pvt. Ltd., 207,
Maharshi Devendra Road, Calcutta-700 007,

The Manalgnag Director,. Tamilnadu = Cooperative
Marketing Federation Limited, No. X-401, 40A" &
Mary’s Road, Madras-600 018,

M/s Goldenson Manufacturing Co., Chemical Dealers,
Mulchand Mansion, Princess Street, Bombay-400 002.

Members

Mrs Sheila. Isaac, College of Home Science, Nirmala
Nikethan, 38 New Maririe Lines, Bombay-400 020,

Mr. K. V. Subbaiah, Demonstrator in Chemistry, Y
282, BI Gandhi Nagar, Yerramukka Palli, Cuddapha.

Mr. Vijay Kumar R. Agarwal, SISCO Research Laho-
ratorjes, Research House, Caves Road, Jogeshwari,
Bombay-400 060

Mr, S. Thia arajan

Mis S T. (Exporters ), Palani
Buildings, B Watenworks

treet, Madras-600 l
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Mr. S. B. Datey, Rajapeth, Ganorkar’s Chawl, Amraoti
(Maharashtra&.y P

Mr, G._Nandalal Sharma, Government Fruit Preser-

vation Factory, Department of Agriculture, Manipur,
Imp?]al-79% 8(% P : P

Mr. C. L Khatiyar, Manager-cum-chemist, H. P. Fruit
Canning Unit, Naubahar, Simla

Mr. K, A Swam)@rakash, Deputy Director, Export
Inspection Agency-Cochin, Quilon-691 001,

Mr. M. N, Krishnagrasad, 20 Margosa Road. Malles-
waram, Bangalore-500 003,

Mr. P. Jacob Jaya Tilak, 6 Mehdipatnam, Hyderabad-
500 028

Mr. J. Srihari Rao. 6585, Shivaji Nagar, Secunderabad.

Mr. M. D, Biradar, Modem Bakeries (1) Limited,
Lawrence Road, Industrial Area, New Delhi-110 035.

Mr. K. S Rao, 108 Shivakrt:pa Magadi Chord Road,
Hosahalll Extension, Bangalore-560 020.

Mr. Debdas Mukhopadhyay, Assistant Director, 1SI
Branch Office, F Block, Unity Buildings, NR Square,
Bangalore-560 002

Mr. R_Padmanabha Iyer, Lecturer, College of Veteri-
r}m(aerlyala& Animal Sciences, Mannuthy P.0., Trichur-

Mr. B. Eduardo Caro, FAO/IFTTC Hostel, CF.T.R.I,
Mysore-5/0 013,

Mr. Krishna Murari Goel, Haryana Fruit & Vegetable
Inclustries, inside nagocigate, Haryana.

Mr. Arjun Dev Dingra, M/s Murliwall Fruit Products,
331-L Model Town, Panipat.

Mr. V. Satyaprakasha Rao, 80 Old Wing, P. G. Hostel,
Ilnl%g?z Agricultural Research Instituté, New Delhi-

Mr. N. Janardhan Menon, McDowell & Co. Limited,
PB. No. 2, Shertally P.O., Kerala.

Mr, V. S Damodaran, 4. Veerapani, (via) CP.C,
Coimbatore-641 019,

Mr. Sachindra Nath Mitra, 53 E, Harish Mukherjee
Road, Calcutta-700 025.

Mr. Swapan Kumar Majumdar, 38 J/3, Maharaj Tagore
Road, Calcutta-700 031,

Mr. Sukhranjan Goswami, 14 Canal West Road,
Calcutta-700 009.

Dr. B. M Chauhan, Department of Chemistry-Bio-
chemistry, Haryana Agricultural University, Hissar-
15 004r{Haryana).

Dr. A K Bando&adhya , Division of Dairy Chemistry,
National Dairy Resedrch Institute, Karnal-132 001,

Mr, Satya Manchigiah, ITC Limited, Foods Division,
37 Chowringhee, Calcutta-7L

Mr. V. Ramaswamy, c/o G, Ramalingam, 1-292 Neelam-
bur, Civil Ag{odrome-wa Coimbator?,

Mr. Prem Narain Sinha, 17 9th Street Nandanam
Extension, Madras-600 035,

Mr. V. Balachandar, Food Craft Institute, CT1 Campus,
Vidyanagar, Hyderabad.,

Dr. S. Raghavendra Rao, 3-6-473 Hardikos Bagh,
Hyderahad-500 029,

Mr. Sreemula Nathan, CFTRI Experiment Station,
CSIR Complex, Trivandrum-19.

Mr. C. J. Philip, Chief Government Analyst, Govern-
ment Amalyst Laboratory, Trivandrum.

Miss K. Pankajakshi Amma, Government Analyst,
Government Analyst Laboratory, Trivandrum,

Mr. V. V. Nair, Demonstration Officer, _Community
t%aSngbrég Centre, 9/376 Jawahar Nagar, Trivandrunt

Miss B. Bhagavathi Amma, Canning Centre, 9/376
Jawahar Nagar, Trivandrum-3,

Miss Achayamma_ George, Canning Centre, 9/376
Jawahar Nagar, Trivandrum-3

Mr. Shankaran Kulangara, Laboratory Assistant Com-
munity Cann|n8 Céntre, 9/376 Jawahar Nagar,
Trivandrum-695 003,

Dr. S, B. Maini, Central Tuber Crops, Research Insti-
tute, Sreekaryam, Trivandrum.

Dr. C. Bala ogalan, Central Tuber Crops Research
Institute, Sregkaryam, Trivandrum-69 017.

Dr. K. S Pillai, Central Tuber Crops Research Intitute,
Sreekaryam, Trivandrum-695 017.
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INSTRUCTIONS TO CONTRIBUTORS

Manuscripts of papers should be quewntten in double space on one side of the paper only, They
should. be submitted in tripiicate. The manuscripts should be complete and in final form, Since no
alterations or additions are allowed at the proof stage. The paper submitted should not have been
published or communicated anywhere,

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

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

abstract:  The ahstract should indicate the scope of the work and the principal findin%s of the
paper. It should ngt normally exceed 200 words. It should be in such'a form that abstracting
periodiicals can readily use it.

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

ustrations:  Line drawings should be made with indian ink on white drawing paper ?referably
art paper. The lettering should be in pencil. For satisfactory reproductjon, graphs and line draw-
Ings should e at least twice the printed size. Photographs must be on glossy"paper and contrasty;
two copies Should be sent.

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

references:  NAMes 0f all the authors should be cited completely in each reference. Abbreviations
such as et al., should be avoided.

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

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

(¢) References to article,in a book: Joshi, S. V., inthe Che_mistr)é of Synthetic Dyes, by Venkata-
raman, K., Academic Press, Inc., New York, 1952, Voi. [1, 966.

id) Proceedings, Conferences and Symposia:  AS n (C)

(e) Thesis: Sath an_araé/an, Y., Phytosqciological Studies on the Calcicolous Plants of Bombay,
1953, Ph.D. thesis, Bombay University.

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