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Myriad Uses of Hydrogen Peroxide in Dairy Industry*

| M. Santhaand N. C. Ganguli
National Dairy Research Institute, Karr.al, India

Introduction

Milk is a biological package of nutrients. _Its ybiquity
in the nutritional market is solely due to its function as a
source of food for vulnerable groups.. Almost simjlar
nutrients are present in the milk of all species but
variations in Jevels of the latter seem to be in consonance
with the nutritional requirements of the offspring of each
SPeGies,

|OSrnoe milk has a large spectrum of nutrients, it forms
an_excellent medium “for” the growth and metabolic
activities of microbial organisms, both pathogenic and
non-pathogenic.  Hence “preservation of milk against
microbial ?rovvth IS the primary endeavour for its
effective ufilization.  Procedures mvolvrng excellent
sanitary. production, refrrgeratedtransport an Easteurrz
ed distributjon are common to high quality milk supplies
madvance countries.  Sch steps seem t0 be costly and
impractical durrng the first stages of darr%/ development
In Under-developed countries, Addition of a reservatrve
will not only heIB in the collection of milk trom wrdelké
scattered farms, but also in the facrle transport of, mil
to the central Frocessrng plant, ydrogen peroxide, is
generally held to be the least objecionable preservative
in that it can be removed easily, quickly and completely
throu h the action of catalase, an énzyme which is
a ready present in'milk. The breakdowr products are

g en and water, whrch are Undetectable and nontoxic,

ave no resicual effect in food on hydrogen Peroxrde

remova Moregver, under certarn conditions, traces of
hydrogen peroxrde produced. by anaerobic Lactobacrlh
can even be found natural%/ in mrkand milk products.
Extensive stydies on the properties of hydrogen peroxrde
preserved milk have been carried out in almost all parts
of the world.

In‘a warm country like Indra chrIIrng has been almost
imperative fo preseive milk, In the wak e of the Joower
shortage, there 15 good case to consider hyarogen
peroxide as a suitable candidate fo replace reffi era lon
units for milk preservation. A collation of availgble data
is. made in this review as a ready—made catalogue on
this subject. Hydrogen peroxide henceforth will be
referred as HP.

*N.D.R.I. Publication No. 75-1%4.

A. General aspects of use of HP as a milk preservative

HP is_a strong oxidising, bIeachr Fg and germrcrdal
agent.. The germrcrda Pro ertyo has been known
since its discover he Frénch chemist Thenard in
1818 The quantity o HPto be added depends on both
the catalase |ndex and the age of milk. To be effective

should be added at the “collecting farm within one
hour of mil m

The use of HP as a milk preservative was first reported
about the turn of the centur bt/ various workers1-6.
Budde7 used HP ann%wrth héat treatment (0.05% HP
for810 hr at 52°C and 2-3 hr at 52° Cg and Much and

Romer8 used HP decomoosrng enzymes like hamase and
hepin to destrog residual peroxice,

entoni et al reported the use of HP for preservatron
of fresh milk upto 24 hr at 32 C. srngob milk wrth
catalase at various Ievels of HP upto 550 ppm, the
authors reported . that {a) a Celay of 34 hr between
milking and addition of the ﬁreservatrve did not adverse-
ly affect milk quality, thou bacterial development was
sometimes greater when HP_was added immediately;
(b) the quantity of HP reri]urred to ensure satrsfactory
preservatron mcreased with Increase in the catalasé
Index of milk, but a@ minimum continuous level of 30

m residual HP was necessary; ang (I)I ¢) the action of

P on the milk microflora was initially bactericidal
following the splitting off of molecular oxygen immedia-
tely after addition, followed by a hacteriostatic action
observed during the greservatron period.

Zeghuizen eia/1observed in four small scale trials that
the addition of 10ml of 20 per cent HP to 3it of milk
resulted In a decreased bacterial count which was main-
tained during 6 days storage at 8°-10°C; no ill-effects
were observe on pérsons sunsequently‘drinking the milk
RoseII et aln recommen?ed the addition %fo er cent
HP (2 ml of 100-110 vo HP per 1it) within anhour of
mrlkrn? Toma et all? reported that the addition of

g cent of 3 er cent HPto milk before transport
Ohrat 23 C prevented any Increase in agidity,
whrle In samples wrth HP the acrdrt}/ Increased.  Siegen-
thaler13 found under trogrcal conditions that low- qrade
milk treated with 0.04 and 0.08 per cent HP (diluted
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5-10 times with known volume of cold water? could be
stored at 4°C and 30°C for 24 and 48 hr respec Ively,

The_compasite samples of buffalo milk containing
0.04, 0.06 and 0.08 per cent HP stored for 36 hr in glass
flasks and also 0,06 per cent HP i aluminium “and
earthenware containers were not affected in treated or
untreated samplesi4. The authars did not observe any
chan[qe in taste until an hour before coagulation and no
off-flavour due to HP was noticeable with 0,06 and (.08
per cent HP. oagu lation occurred within 11-14 hr
|n untreated sa Lpes but only in 9 out of 10 within

34 hr with 0.04 per cent HP; 4 out of 10,within 22-36
(hro gvrth 0.06 per cent HP and in none within 36 hr with
er

Sah)tha and Ganguli13 determined the quantity of HP
requrred for presefving milk under Indran conditions.

found that cow milk utilized HP. more quic nti
tha buffalo milk. They suggested use of 3 ml and 4
HP (30 per cent or 100'vol)per litre of buffalo and cow
milk respectively for preserving them at 37 °C for 24 fr.
Milk thus presérved showed rio development in acrdrty
and did not clot on boiling. When the milk preserved
with HP was stored at lowtemperatures, HP ulilization
was decreased. |t was found that 0,01 ml catalase could
remove 4 ml of HP in milk within 15-20 min, but a
distinct phenomenon of frothing was noted when
buffalo milk was treated with catalase, though this
frothrng could be suppressed if the catalase tréatment
wag cafried out below 30°C.

The expert roup which met in 1957 under the auspices
of FAQ stated “If, owingto difficult conditions, permis-
sion is given for HP'to he Used, either by the producer or
b’v the Collector of milk, the %uantrt}r| to be used shoy

no circumstances exceed per litre of mi
and should usually for mrIk for |(1urd consumptron
between 0.10:and 0.40 g of HP per litre.

Since the function of HP is merely to delay the sourjn
of the milk and since this preservative at any permissib
strength does not, destro[v certain types 0 athopenr
micro-grganisms (including Mycaba terrumt erculosis
any milk treated by HP must subseﬂuentl be sub{ecte
to ffective heat treatment before be %drs ributed to the
consumer or durrn course of manufaCture.

It must be cearv recogmzed both by controIIrnd
authorrtres and the echnrcl ersonnel concemed, tha
u%e Pisnot ah grenrc easure and substitute for

clent heat freatment

In short, it 15.a method which in other than exceptional
circumstances is not to be recommended”.

B. Effect on the milk constituents

g_XD_

MCD(.Q

()Mrlk treated with HP in the concentrations normattv
used retains no undesirable taste once complete deco

position of HP has taken place. Off-flavour may develop
If a high concentratron of HP is_used for preservation,
e.g. moiethan 0.06 per cent b werohtofHP Nambudri-
pad etallf reporte that milk containing an appreciable
amount of undecomposed HP dependrng on the material
of the container, mag develop a slight “0xidized” flavour
after prolonged stor ?e The treatment ofmrlkwrthH
can prevent the deve opment ofat varcal solar- actrvated
flavour in homo?enrze d milk13 HP-freatment can gela
the formation of oxidized flavour92)and also the geve-
lo Bment of tallowy flavourZL during cold storad When

HP-treated milk 'is heated, no undesirable Tlavour is
detectable even after long storage.

(n) Effect on milk proteins

(@). Casein: HP in higher concentrations oxidises
roterns to ?/reld aldehydes, ketones angd acids. Dilute
peroxide sofutions do not show this effect. Luck and
Jouhert2223 reported that treatment of milk or calcium
caseinate solutions with 0.25 or 1.0 per cent HP increased
the rennet clotting time, the increase being proportional
to the HP concentration and the duratior] of treatment

Santha and Ganguli observed srmrlar effect. They
not note ang chan%e In the release of g [v omacropeptrde
bv rennet, but obServed that the percentage Increase In
otting time was %reater in buffalo milk than in the three
other es of milk samples examined. Luck and Jou-
bert2223 observed that casein of fresh milk had two
components with sedimentation constants of 6.2 and
4. "Both HP- treatment and storage.at 4°C replaced the
frrst companent by a slower one with a sedimentation
constant of 38, the uantrt ofwhrch feII with | mcreasrng
HP concentration.. The oun no |erence n rpartrce
Size between casein Isolated from untreated and
treated milk. Further they also found that the ethanol
concentration causrng casein flocculation was first
decreased and then inreased by HP.

Santha and Ganguli observed that the particle size
of buffalo casein was n t i tere g/ HP treatment at a
concentration of 3 pr litre of milk
subsequentpreservatron ofmrlka C for 24 . The
starch gel electrophoretic pattern of the casein isolated
from HP-treated milk did not drffer from that of the
untreated sample, though th eaut ors suspecte a uar
tatrve drfferencernthe -and K-casein areas in the p ov
SE%amre gel electrophoretic pattern of HP-treated

Bururna and PaviuZ3 observed that treatment of milk
or 2 hr W|th02 per cento 33 per cent HP resulted in
mcreased oaro ra hic actrvr% which was ex lained
a change rn ydration of milk proteins. Fox an
urukows vy re orted that after treatment of casein
with Lper cent HP at 55°Cfor 15min.rennin, peRsrnand
trypsin’ (particularly rennin) reacted faster with casein
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than hefore. FoxZ7 found that HP-treated casein was

susceptible to Brecrprtatron by Cat+, but at the point of

minimum solubility, 40 per cent of the protein remaingd
soluble as compared with 30 er cent untreated casein.
The solubility of *<-casein in a Cl2at pH 6.5 or 4.6 was
not srgnrtrcantly affected by HP, but /3- casern became
com,oletey soltble  presence of 50 m_moles CaClz

55 per cent soluble at pH 4.6, HP-treated
<- casern i not geI with rennin either in the presence or
ahsence of Ca++.” The author concluded that action of
HP was not due to the cIeava([]e of the disulphide linkages
In the protern HP-treatment of pure caseln solutions In
0.1 and 0.4 per cent concentrations by wel ht decreased
the vrscosr ofthe solutions and | mcrease telpo 0f-
tron of nitro en not precipitated by trichloroa etrc
acids GroIr 129 found that 0.04 [oer cent by weight of
HP-treatment increased the albumin content and deCreas-
ed the cagein content but Santha and Ganguli2Z ohserved
no significant chanries in the proportions of fractions
such 3s casein, total albumin, /3-factoglobulin, residual
albdmrn globulin and non-protein nitrogen on HP-
reatment

Schmidt et ali0 observed an increase in rennet coagu-
lation time, a retardation of GMP release from k-
casemn, and a reduction In completeness of casein cIottrng
in HP-treated skim milk. HP-Catalase treatment recuce
the methjonine content of iso-electric. casejns. ~ The
sialic acid and phosphate levels of casein isolated from
HP-treated buffalo milk were unaltered from those of
casein isolated from untreated milk.

6) Whey proteins: On HP-treatment, the 3Iacto
gIobuIrn ak was drmrnshed with 0.25 per cent Pand
abolished with 10 oer cent HP, bern% replaced by a
slower component. The number of sulphydryl groups in
whey proteins was hardly affected by 20 mm reatment
with HP at tem8eratures below 45 It was srgtg
decreased by 10 per cent HP days at 18°C
Treatment of ure 3 Iacto IobuIrn wrth 025 or 1
centHP or7 a)(ssrgt decreased the eIectrophoretrc
mobility attened both ascending and descending
Beaks whrle the sedimentation constant fell from 2.5 t0

11, Treatment of skim milk with 10 per cent HP

split it into two Slow movrng components. The sedimen-
t tron constants of these components were half that of
teorrfgrna 3-lactoglobulin. " Spectrographic examina-
tron o whey treated with 10 per cent HP for 24 hr
showed an mcrease in the absorption at 2,750-2,800a
(tyrosine and tryptophan peaks). After 4-7 days’ freat-
ment however, "the absorptron at_this waveleng th Was
less than that of untreated whey Thesec an es r not
oceur if the treatedwheywas Kept in the dark rrn
rogd and Nickerson Studied the effect of HP on skim
milk and ingjvidual proteins there-from using electro-
phoretic mobility on polyacrylamide gel with and with-

out urea and 2-mercapto-ethanol (ME),  They found
that, following HP-treatment of individual proteins,
the migration Fates on PAG-¢lectrophoresis were reduc-
ed for & scasein and 3-lactoglobulin, and were increased
for 3-casein and bovine sérum albumin® (BSA). while
they were unchanged for fc-casein or 3-lactalbumin. In
skim milk, 3-casein migration was, Slowed down. When
the samples and the gelboth contained urea-ME, <5and
3-caselr migration rates were reduced, those of BSA and
3-lactoglobilin were increased whereas k-casein and
K -lactalbumin remained unchanged. Whey. protein
nitrogen decreased and non-protein nrtrogen rncreased
as a function cf HP concentration and timé. HP did not
mduce complex formation between 3-lactoglobulin and
ccasem erImutter and. Brunner33, could"not observe
an discernible change In composition and physical
Eertres of protein 3Iacto[q|o ulin AB In simdlated
t{_slate pu35 er cent lactose) which was sub-
ecte to HP-alone (0 1 per cent w/v? but when
was resentdurm heattreatment (85°C tor 12 min)
rotem sul Lyswere estroyed and converted
toc st IC acid, th eetbern partial with 0.01 per cent
HP or total with 0. 9er cent HP Methionine residues
were reduced from 7 fo 45 per cent in the heated
samples. Neither methionine_sulfoxide nor methionine
sulfone was detected in aming acid chromatograms.
TurbrdrtX measurements and acrylamice gel electrophoro-
%ramsr dicated that the presénce of peroxrde during
eat treatment inhibited ag%regatron of 3-lactog obulrn
Non-protein nrtro%en eterminations_ on” heated
samples indicated thal there was no srgnrtrcant break-
down of the Peptrde chain. Coone and "Morr34 studied
the_extent of denaturation or ph ysrca ggregatron of
individual and total whey Rrotems produg Il_)ltﬁtreatmg
whey and concentrated Whey systems with
analysed the samples }/ preparatrve uItracentrrfu%atron
Seghadex G-150 gel fiftration and zone electrophoresis
an observedthat proteose- pe%tones Wwere most suscept-
ble, and rmmunoglobulrns lactoglobulin and BSA
were rather less susceptible to alterations by HP. Vari-
ations in pH of the reaction mixture had Only a minor
Influence uBon whey orotern alteration, wheréas all the
other varianles, narme é)eroxr e concentration, tempe-
rature and redyction time, greately affected the extent of
total .and individual wheY protein produced by the
peroxide-catalase treatmen

(iii) Heat stability of proteins in HP-treated milk

Nancy and Mickelsendb3 studied the effect of heat
g °C for 30 min) on whey protein nitrogen valye of
kim mrIk freated with different concentrations, of HP,
which was found_to decrease denaturation of skim milk.
The 3-lactalbumin band was lighter in the HP-treated
sample than in the normal or heated samples. BSA was
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denatured by heat, but HP prevented jts total denatura-
tion, ]3- IactorTrIobuIrn was denatured by heat treatment
and extensively modified, by HP. The electrophoretic
pattern of HP- treated acid whey had. a darker band In
he position normaI occupre by 33 lactalbumin. - A
component not found in the' HP-tréafed acid was found
In the electrophoretic gattern of acid whey from HP-
treated skim milk, possibly from a product not precipitat-
ed with the casein. The authors also observed in the
p olyacrylamice gel eIectrophoretrc pattern that the 8-
ac ogIobuIrn was modified b treatment wrt HP ()
form-an electrophoretic comp nento requced mobilit
that ap eared as a diffuse band. The HP-modified §-
lactogldbulin® retarded formation of the complex with
Ir-casein, but it did not C0 3pletely revent interaction.
Koops and Westerbeek3 reported that HP strongly
affects the heat stability of concentrated milk, ~Stabili-
zation or destabilization of peroxide treated milk to
heat depends on the stage of addition and the amount
of HP added. The observed effects were discussed in
relation to the mechanism of thiol-disulphides inter-
change presumably leading to complex formation
between 8-lactoglobulin and k-casgin. Heat stabilit
of concentrated” skim milk was Increased np sma
addition of HP if made before preneating, and marke
reduced by further additions.” Heat stability was aso
rncrease rf small additions of HP were made after
pre eatrn% but was depressed only slightly, still remain-
rn farrly rgh on further addition. Itwass estedthat
een g On_its concentration, HP mig tr uencete
throI drsu phide  interchange. which rs th oug ht to e
involved rn the heat-induced_ formation of 8-lactoglo-
bulin—casein complex In milk. It was also further

observed that low concentrations of HP oxidising exces-

sive amounts of sulphydryl groups might have aided the
formation of the coFrzngleQ/ ogr coFr)rtrrbuqed o its stability
If already formed,

heatrng mig ht rnterfere wrth the formation of the com-

plex ystrong 8/ oxid rsrn? the —S—S—containing grou
of Its protein constituents. If present onIY after

g such concentrations mjght well be Tess effective in
disturbing a complex already formed.

(iv) Effect on milk enzymes

HP preservation affects milk enzymes to a certain
extent. The phos hatase test for distinguishing raw and
pasteurrze milk rsap(p [cable to peroxi etreated milk. It
was found that 0.08-0.012 %erc nt weight of HP, both
at freezrn% point and at 20-30°C, did not aﬁect amylase
Igase protease and phosphatase, but nearly destroR/ed
p roxidase, catal ase and reductase activities®  Phos-
patase s ftron ey Inh rte w n HP treated milk
skept for a long period (10-20 days)3. HP, at 0.06 per
cent by weight, was able to destroy all peroxrdase in milk,

High concentrations if present before  1.U. p

preheat-

where as smaller doses of peroxice disappear and allowed
some peroxidase to persist) Luck and Schillingerdl
observed that the destruction of catalase which is acCele-
rated at increasing temperature, is accompanied by the
decomposition of HP." Catalase and peroxidase are
destroyed.

(v) Vitamins

The vitamins of milk are very little affected by normal
treatment with. HP. ~ Qnly ascorbic acid s ‘seriously
affected, but this is not rmportant because milk is not a
srgnrfrcant source of thrs vitamin, After addition of 0.04
pér cent ywerﬁ ht of HP, the loss of ascorbic acid in
mrIkheIdfor 20hr at 15°, 22°, 26° and 32°C was 54, 78,85

nd 925 per cent as against 84 per cent in the controlsd2
None of the B-compleX vitaming examined by Nambudri-
pad et aln was found to be affected by peroxide treat-
ment of milk.  The thiamine, riboflavin, nicotinamide
and cobalamne contents were nearly the same in HP
treated pasteurized milk (0.03 per cent by weight HP
added, and the milk pasteurized at 63°C for 1-2hr) as in
the control milk, which was only pasteurize Luck and
Schillinger43 found that thiamirie 15 p artlly (lestroyed
riboflavin is quite stable even under re atrve extreme
conditions, A peroxide concentration of 0.25 per cent
destroys 20-25 per cent of the riboflavin. The authors
observed a srmrlar destructron of thiamine after 5 min
heatrn of the milk at 60°-65°C.. GiolittiZ9 noted that

treatment ég 04 per cent by weight) decreased vitamin

content 2 per cent, ‘Satta‘etald2 observed that
the ad rtron of01 per cent by weight of HP at 20° 0
30°C for 36 hr reduces the vitamin content from 158 to
125 1.U. per 100 g The correspondi 3@ 3gures orte
stored controls wrthout HP were 1
thiamine content in the same treated samples drop ed
from 25 30 to 12-15 L.U., and in the controls to 1518

Luck and gchrllrnger43 found that fat-soluble vitamins
are_quite stable to peroxide treatment. Even a concent-
ration of 0.3 per cent by wer%ht could not destroy 8-
carotene, vitamin A and vitamin E. Fat-soluble vitamins
added to milk were more sensitive to HP.

(vi) Milk su%ar and butterfat

GiolittiZ) found no change in lactose content, totaI
nrtrogen and pH after the addition of 0.04 per cent g
weight of HP to milk. Banerjee0 and Arnaudi an
TreCcaniy found that lactose™ content of peroxide-
treated milk was somewhat lower than that of Untreated
samples. The sugar content of untreated milk was 501
percent but, aftef treatment with 0.01,0.02, 0.04 or 0.08
per cent b werght of HP_at 30°C for 16 r, the figures
were 501, 29, 005 and 406 per “cent
respectively.
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treatment (0.3 rr])er cent_by weight for 20 hr at
e Ultraviolet absorption spectrum
from preserved milk

0.03 per cent by weight of HP) did not differ appreciabl
gn quglity fromythat gr)nade fror% fresh miIkl?,Agp Y

C.

Effect on nutritive value of milk

_ Biological protein evaluation, apProx_imate composi-

tion and vitamin analysis indica

e Iittle change In

composition and nutritive value of milk treated with.0.1
0.2, or 05 per cent HP or of whey or cheese obtained
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Nisin as an Aid for Extending Shelf Life of Sterilized Milk

L . H R A Wajid and M. S. Kalral
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The effect of nisin in reducing the thermal resistance of the spores of Bacillus subtilis 9144 and B, strearothermophilus 1-63 in
sterilized milk has been investigated. The reduction in the D-value of the spores of these organisms (100 spares/iml) in presence of

100 Reading units/ml of nisin was 44.96 and 71.22% at 109 and 115°C, respectivel

Y' The Keeping quality of the sterilized milk in

the presence of nisin was extended upto 60 days while the corresponding samples without nisin got'spoiled within 3 to 7 days.

Nisin, a polypeptide antibiotic, proguced by certain
strains of Streptococcus lagtis has been found to”dlecrease
the thermal resistance of spores of both aerobic and
anaerobic ?Joor_e formers. I has_been thus successfully
used for reducing the intensity of heat treatment dur_ln(i
sterjlization without increasing the risk of hacteriologica
spoilage in heat processed foods12 Nisin is safe for” use
Ie%zf%oe%sé since it Is readily destroyed by digestive

einemann et a/.45 Used pisin to aid heat treatment of
chocolate flavoured milk and evaporated milk, Aplin and
Barrett Ltd.6 used nisin for controllmgf spoilage due to
aerobic sporeformers in recombined milk prodticts.  The
present communication_reports the effect of nisin in
_reducm%; the thirmal resistance of aerobic spore formers
In sterilized milk.

Materials and Methods N

Nisin Breparation: ‘Nisaplin’ brand of nisin prepa-
ration ontained from Aplin and Barrett Ltd, England,
containing 25,000 parts per million of nisin (10" lakh
Reading umtsig? was _employed in the study. ~To get
the desired levél of nisin'in ‘sterilized milk, its solution
was prepared in sterile distilled water just before use.

Bacterial strains: 1 Bacillus strearothermophilus
1-63and 2 Bacillus subtilis 9144,

Culture condjtions: The culture of B. stearothermo-
philus Was maintained on starch nutrient agar slants,
whereas the culture of B. subtilis was maintained on
tryptone dextrose yeast extract agar slants. The cultures
were transferred every week. “Between transfers, the
cultures were kept in & refrigerator at 2-5°C. _

The agar slants were inoculated with act|v$ly growmg
cultures of the test organisms and incubated for 2-3 day
at 59°Cin case of B. stearothermophilus and 5-6 days at
37°C in case of B. subtilis. When microscopic examina-

tion showed a high percentage of mature sRores, the
slants were removad from the Incubator and the surface
growth was susRended In sterile distilled water. To sus-
pend the growth, 3 ml of water was added to each tube
and the growth was removed bé scrapping the surface
with a stérile inocylation loop. Growth from a number
of slants_was collected in sterile screw cap dilution
battles. The spore suspension was then heated for 3)
min at 100°C’In case of B. stearothermophilus and
20 min at 80°C in case of B. subtilis to destroy vegetative
cells and to activate the spores for germingtion”. The
spores were washed8, and the suspension adjusted to 50
per cent transmittance at 610 mf* in Leitz photometer.,

Milk treatment: _ Standardised pasteurised milk qb-
tained from the Experimental Dairy, National Dairy
Research Institute, Karnal containirig 4.5 Rer cent fat
and 85 per cent solids not fat was used. The milk was
homogenised at 2500 psi to Brevent_cream layer forma-
tion and distributed in' clean bottles in 250 ml ‘quantities.
The boftles were sealed using crown corks and' sterilised
by giving a momentary pressure of 15 b psi in an
adtoclavé on the first day followed by steaming for 30
min on the subsequent day for trials with B.” stearo-
thermophilus, Whereas for trials with B. subtilis the milk
was steam sterilised for 30 min on 3 consecutive days.

Determinations;  The spore count was determinéd b
Blate count techniqued and the D-value* was calculated
y plotting log survivors against time in minutes at a
constant témpérature.

Results and Discussion

The effect of incorporating nisin on the  thermal
resistance of spores of Bacillys subtilis 9144 and Bacillus
stearothermophilus, 1-63 in milk using different time and
temperature combinations has heen Studied gTabIe land
Fig. 1). 1t is apparent from the results that there was
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Table 1. effect of nisin on the thermal resistance o

OF THE TEST ORGANISMS IN MILK

Test organisims &t u)n ,e;;e) t?teattre é%r)ttamtl Eﬂ%

B. subilis 9144 0(00ﬂtf0|) ‘E
100 1%

thiIStttrse r_%ﬂwermo- 0 (Contral) 1;5
100 1%

o Hig U

Read ur?tt Is cefined as that amount (if | h ll eI
Strethcoccus agalactiae I or
eal |51g UNItS are approxmtate Yy equwalent (0 1part

m| IO‘] o1 nisin

SURVIVORS

SURVIVORS
<)

|oI P .
Ol 234 56 78 9101 12
TIVE (min)

Fi 1 of I
: itﬁtqht“tt s e L

philus Was not 5|?n|f|cant at 109°C. It further revealed
that the extent of reduction in the thermal resistance of
the spores increased with increasing heat damage to the
SpOres.

The role of nisin in decreasmg the thermal resistance
of various spore formers has béen reported by several
workers. OBrien et a/.1) reported that in the presence
of nisin there was reduction in the D-value_of spores of
B. coagulans and B. stearothermthllus by 7 and 30 per
cent res&)ecttvedy In g similar study, Campbell, et al.1
reporte considerable decrease in the' D-value, of spores

B. coagulans In tomato juice. The reduction In the
D-value rePorted by these Warkers, was much high er 8

ol . . i compared to the values obtamed in.the present stug/
UL 235400170891 This; could possibly be due to much htgher concentratl N
T"VE i OFoncleSsIQ lsjslgﬁobynt hgsgew %%Feerrstcegubrthser E'F§| ?at\:/t%tjsesocﬁ
Is know nflu Vi u
g 16 ?J o e c'r't'tus?ns tééttﬁ@%f’h&S E?Ot?/n(tmm ?srgaoturem%essog Xean Si7e 0 contamer tempera-
U |

definite reduction in the thermal resistance of spores of
both the species in presence of nisin as_evidenced by
reduction in number of the spore count. The reduction
in the D-value of the spores of B. subtilis 9144 and B.

stearothermoPhllus 1-63 was 44.96 and 71.22 per cent at
the temperature of 109 and 115°C, respectively. The
effect on the D-value of the spores of B. stearcthermo-

Olype and number of spores uised?
Trial wereas con ucted to study thee ect of nisin
on keeping quality of sterilized m|Ik It was observed
that the Sterilized milk bottles containing nisin (100
Ru/ml) and inoculated with the spores of B. subtilis Y144
remained normal upto 60 days while the_ottles without
nisin gotvm ynhme in &7 days at 37°C.  The milk
bottleS were examined organoleptically for appearance,
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Fig. 2. Preservative ?ffect of nisin irbﬂﬁrilised milk inoculated
Wlt SPOIES QT Bacilus syptilis I1Z
- With nisin; - C- without nisin.

odour and taste. In case of the spoiled hottles there was
distinct curdling leading to whey separation atthe top
Fig 2). The s&())res of each test organism were inoculated
at 3 level of 100 spores/ml.  SImildr results with regard 0
increase in shelf life of sterilized milk were obtained when
the spores of B._stearothennoghilus 1-63 were used and

the bottles were incubated at 55°C.
Rleferencels)e L " OB R T
Cacanm éign,l-igg?llf{%@ . fen, R 1., Fd Technol.

2. Boon, P, o Manuf. 1966, 41 49,

3 Frazer, A&z ﬂtt, M and Hickman, J R., 3. sci. Fd
Agric., 1 , 19,
4, I-Iei &]3 Stumbo, C. R. and Scurlock, A., 3. Dairy sci.,

) I-Ieclﬂgrnf?ggnBl ,nf9,|’[. Stumbo, C. R, Fd Technol,

_ While studying the effect of nisin on the keeping qua-
lity of chocolate” flavoured milk, Heinemann e a/’s also
observed that nisin at a cqncentration of 100 Ru/ml
could effectively control sgonage of the product due to
the growth of sRores of B. stearothennoPhiIus. It was
observed that the cans of chocolate flavoured milk
containing nisin did not spoil at all, whereas the corres-
ponding Cans without nisin got stIed_ within 7 days at
130°C. ™ Similarly, beneficial effect of nisin in preventing
spoilage of reconstituted milk due to aerobic sporg
formers has been reported.6 The samples of reconstituted
milk with the_spore load of 20-30 spores per ml and
containing nisin‘did not spoil ugto 28 days, whereas the
control samples were spotled in 6-14 days when stored at

°C and 2 days when stored at 55°C. ©

Spoﬂaqe of sterilized milk aue to curdling in case of
the samples inoculated with B. subtilis 9144 could be due
to elaboration of rennin like enzyme, Sweet curdling in
the sterilized milk due to the growth of B. subtilis has
been reported earlierlL12 In case of the samples inocu-
lated with B. stearothenngphilus 163, the SI%OIla e Was
suspected to be due to ‘flat sour_m?. Stumbo?; while
studymg_keepmg quality of low acid Toods, also observed
that strains of B, stearothennophilus and related species
were implicated in *flat souring’ of these products. =
.On the basis of the results 0f the present investigation
nisin can be recommended, as an aid In reducmq_the
thermal resistance cf aerohic sporeformers in sterilized
milk thereby considerably increasing its shelf life. This
will further”help to conserve the nutritive value of the
product. by reducmﬂ the intensity of the heat treatment
In addition to overall economy of processing.

6. Aplin and Barrett, Ltd, England, research Divisigy Report on
AFglisin Usagefor ]Reco’mEbri]rged M]ilk Products., M

7. RI . . .
SO0 P T N oty o
S. NICh|OS, AAL. Dairy Res.; 1940, 1, 274'|nd' &
T A
. Men K. {. . n . I
EE\I;CIQ,’ J 8:1 FdI lT'lglchnol ’ChanY[IJa’ign, 1 %[%
il I\/Iorgan, GFV, abst. proc. Agric. Bact,, 1943, 3L



Studies on the Starches of Ragi and Red Gram
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Starches isolated from \r/?/%i and red gram had iodine affinity of 3.08 and 3.13% respectively. The ﬁelatinization temperatures

ranged from 56-72°C.

_Food industry has been using starches from corn,
rice, wheat, barl@y, rye, potato, sweet-potato, arrow root,
tapioca, etc. Many other |nd|fgenous starchy raw mate-
rials can however be useful in food industries, However,
with a view to study this p033|b|llt)(, starches were isolat-
ed from a cereal like ragi and a erqume like red gram,
Ragi (Eleucine coracana) is typically a tropical cropl2
which is usually. used in the fofm of flour or as a nourish-
ing food for irffants and invalids in the form of flour of
malted grain. This carbohydrate rich cereal also contajns
good dmounts of calcium, phosphorus, B-complex
vitamins and rond The,quum_e red gram (Cajanus
cajan) is consumed largely in Tndia in thé form' of dhal
as the main preparation and is a good source of protein.

Materials and Methods _

Raw materials: Mature, healthy seeds of ragi and red-
grant dhal were obtained from the focal markst and after
Cleaning th_oroughl>( were used for extraction of starch,

Preparation of starch: Starches were isolated from
Cleaned seeds of ra19r|] and red gram by using the alkali
steeping method4. The starches:obtainad by this method
were stspended in methanol, filtered and”washed with
acetone, ether and dried at room temperature and then
at 50°C overnight. _

Determinations:  Starches obtained as_above were
analysed for the moisture, protein, fat, fibre and ash
contents bg A.0.A.C. methods" .

Microscopic examination: The isolated starch granules
were studied microscopically as described by Mac-

Masterso. . .
~ Fractionation of starch: Fractionation of starches

into amylose and amylopectin was carried out according
to the method of Hfaworfh et aI&. :

Determination of amylose an amylo[?ectm contents of
starch:  Amylose and amylopectin tontents were deter-
mined colonmetr_lcall¥ as” described by McCready and
Hassid8. Solubility of starches in water was determined
af_room temperafure as described ny_Kerr9. lodine
affinity of starch was determined according to Schochll)

2

en tested in an amyiograph, both these starches were found to be stable to

eat upto 90°C.

Gelatinzation temperature of starch was determined by
the method described by MacMasters1L _

Pasting characteristicS; The starch paste consistency
was studied by means of Brabender amyiograph visco-
meterl?2  Starch solids 9.3 parts %er 100°parts_of water
(total volume 530 mli) were heated fo 95°C with
a constant temperature fise of 1.5°C/min,

Results and Discussion N .

The average values for composition of rag| and red
gram starchés _are shown in Table 1 Thé chemical
omposition of these starches was practically the same
except that the protein and fat contents of Tagi starch
were higher. |croscogy of the starches, revedled that
the red “gram starch granules were oval in shape, and
larger nsize ranging “from 20.80 to 33.92 éu while rag|
starch granules were polygonal and 6.72 to 8.8 ju in ize.

Table 2 shows values~of amylose and amiylopectin
contents qbtained by fractignation procedure” and bg
colorimetric method:  On fractionation, ragi Yielde
138 per cent amylose as against 26.5 per ceft obtained
from red gram, \ihereas_ by colorimetric method, rag
showed 16and red ?ram 27 per cent. The relative propor-
tion of the two RO saccharide fractions of starch maR/
usually reflects the general properties of the native starch.

raote 1. AMYISCFSIARGHS

%&e 5/1 iB g/f(%g g/F1i8569 g/f889

12.30 1.57 0.74 0.60 0.60
13.35 0.65 0.24 0.60 0.90

Starch
Igram
Tavre 2. FERENTAGEGFAVMLCEEAND AWLCHECTININSTRAGHES

Aiorg?fr@?ﬁ}ationrotal %’lmﬁﬁ' n%tg?

84.0 ',.

73.0

Starch

ﬁgﬂi gram

16.0
27.0

77.1
70.0

63.3
43.5

13.8
26.5
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gelatinization

Table 3. SOIUMM@&%T
Starfh Sty é?ﬁir'r/itey G e
By 8 B A

One such property is solubility in water. Since amylopect-
in is more_ soluble in water than amylose, the more the
amonPectm content of a starch, the more may be its
solubility in water. Inthe present case, as shown in Table
3, ragi starch had a solubility of 0.8 per cent while it was
0.6, per cent for red gram. The fodine affinity also seems
to be influenced by’the relative proportron of am ose
and amylopectin present in a starch. 'As shown in

3, 2 lovier odine affinity of 3,08 was obtamed with ra
having a lower per cent of amylose while it was 3.
for réd ?ram having a slight higher am |Xlose content.
The gelafl nrzatron temperature 0 astarc rs dependent
on the srze and maturr of tegranue and probably
also on the amylose an am o ectin make up. In the
present case, the range of eatmrzatron for red gram
and rag was 56-72 etermined MacMasters
method. Ragi starch granules which were of smaller
size F672t08 i) and Containi Ggsrghtl more per cent
amylopectinthan red ?ram tended'to. resistinitial eIatrm

zation with the result that the initial temperdture of

gelatmrzatron for ra%r Was aIso sIrghtIy higher, i.e. 60°C
ascom ared to 56°C for red

aste vrscosr curves for the o starches are as shown
inFig L strn o temperatures for ragi and red ?ram
were 3and8 °C res pectively which were different from
the  corresponding eIatmrzatron temperature  ranges
determined by MacMaster’s method, as the conditions
used In these determinations were different. It was also
observed that red gram starch
800 B.U. at a temperature as high as 95°C, rndrcatrng

//77

T ._:- ~2 <

o it B 4

--------

Fig. 1. Amylograms of ragi and red gram starch

had a peak viscosity. of

the Bresence of strong homogeneous honding forces
capaple of hindering ‘the granules to break™ during
heating as is also bServed with Guandu, navy bean,
yellow'pea and lentil starch1415 Ragt however hiad peak
viscosity of 660 B.U. at 86 C which could be maintained
even af 90°C but dropped to 590 BU on additional
heating to 95°C, sug estm comparatrve more thinning
tenden |¥at high tem eratures like 95 compared to
T g starches studied here, viz. ragir and red
%ram were therefore quite stable during heating to as
lgh as 90°C, indicating the possibility"of their” use In
SUch preparations in which viscous pastes are prepared
by using high temperatures.
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 CaeIN I

I e
1on. &

OQIESS OF fermentat
Considerable amount of literature has accumulated on
the separation of various casein fractions by electro-
phoretic techniquel-3and by chemical methods4-6. The
starch. gel electrophoresis of casein was also reported b
Smithiés7and Wake and Baldwing. Also there are man
reportsd-15 d_|sclosmtq the species variation inthe compo-
sition. of milk
technique.  The polyacrylamicle gel electrophoresis of
(r:gggm ggrglso been reported16-18 oy various workers in
It Wgs reported9that electrophoretic pattern of rennet
treated caseins differed from that given by the same casein
in solution treated with boiled rennet in that *<-casein
was split in two peaks as comPared to acld «-casein.
Baisya et al2)~2 reported that lactic acid. bacteria have
also"got a little proteolytic activity and its role in the
formation of curd by férmentation was also discussed.
The Rresent stugy was, therefore, undertaken to know
whether there IS any change in the electrophoretic
mobility and the sofubility “of the casein component
during ‘fermentation.

Materials and Methods

Milk samples: = Buffalo milk was used for making
curd by fermentation according to the method desercibe

by BaiSya et al22 The casein samEIes of raw buffalo milk,
heat tréated (85°C, 30 min) milk, partial and complete
fermented milk and also of freeze dried curd powcer
were used for gel electrophoresis study. Fat was remov-
ed by centnfu_?atmn at 3000xg for 10 min for three
time$ before it was used for Casein isolation. ~Curd
powder was mixed with sufficient water thoroughly and
skimmed as stated for isolation of casein.

T o P

profeins, using paper electropharetic

lat
{
y

Preparation_of casein samples: Skim milk samples
were diluted four times with warm water (30-40°C) and
casein_was separated by Isoelectric precipitation usmg
IN HCL washed twice with water, alcohol apd ether an
finallydissolved in veronal buffer (pH 8.6) containin
40 Ber cent Urea according to the Pr_ocedure of Aschaf-
enburgl2 The casein samples obtained from approxi-
mately™ 10 ml of milk were dissolved in 2.0-25 ml of
buffer urea solution. _ _

Gel electropnoresis of casein:  Polyacrylamide gel
electrophoresis of casein samples_was Carried out
according to standard. procedure23, The casein solution
(containing 100Ycasein/ml) in buffer-urea solution was
used per tiloe. The tray buffer was tris-glycine (pH 95).
Five mA current was dpplied for each tube for a period
of 45 min and staining was done with aniline blue black.
All samples were ruri at the same time under identical
exgenmental ?ondmons. _ _

olubility of casein in 1?er_ cent sodium chloride:  The
casein saniples isolated, at different stages. of fermenta-
tion as described earlier were mixed"with a definite
volume of 1 ger cent NaCl solution and stirred thorough-
Ig 0 grecnar a saturated solution at room temperatlire
(20-25°C), The mixture was then filtered to get a
Clear SO|U#I%H of casein in L per cenA NaCl. The [I)rot n
content of the solution was estimated by Biuret methoa24

Results and Discussion _
The solubility of casein samfole_s isolateq from ferment-
ed milk in lPer cent NaCl sofution are given in Table 1
The gel electrophoretic pattern of the puffalo milk
casein samples isolated from fermented milk at various
stages is shown in Fig. L

*Present address:  Bislert (Inclia) Pt. Ltdl, Western Express Highway, Anchsri (East). Bombay-400 033,
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Table 1. changes in the solubility of casein in 1% nacl

LUTION DURING ATION

Fermentation time % Casein soluble % Reduction in

) solubility
0 1550 :
3 1490 3871
5 1120 21.290
6 1030 33508
7 0.965 37.742
8 0,680 56,129

From the results of the solubility qf whole buffalo
milk casen isolated from fermented” milk in 1 per cent
NaCl solution it appears that the solubility gradually
decreases with the progress of fermentation which might
be due to the combined effect of proteqlytic action2)and
change In nﬁ)H caused by the production of lactic acid
during fermentation, _ _

. From the ?el electrophoretic pattern of casein samples
it seems that. there are slight alterations In the relative
electrophoretic mobility 0f the casein isolated from
fermented milk comPa ed to that from fresh milk, and
unlike In the case of rennet action!9 -casein did not
sRht Into_two fractions, There is however, no further
change of the casein with regard to its mobility durm%
freez® drying of curd as it is"apparent from the Fig.

In fresh "casein sample there is one more hand af"the
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Fig. 1 Gel electrophoresis of whole buffalo milk casein
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casein; 6 eight hr fermented milk casein; and 7. freeze dried
curd powder casein.

upper portion of the separatin% gel (Fig. 1) which dis

appears on heatmg the milk ast
usally from boil

Acknowled%ement

The authors
suplgort received
of

13
14,

1.

16.
17,

18

20.
21,

22,
23

e ecurd IS being prepared

gratefully acknowledge the financial
rom the'R & D organisation, Ministry
efence, Gowt, of India, for the present investigatior.

Aschaffenburg, R. and Sen. A., Nature, Lond., 1963,197, 797.
Galn&;ulissl\é. C. and Bhalerao, V. R., Milchwissenschaft, 1964,

Sinl%hail, 0. P. and Ganguli, N. C., Indian J. Dairv Sci., 1965,
Peterson, R. F., J. Dairy Sci., 1963, 46, 1136

Thompson, M. P. K_iddg, C. A, Johnston, J. 0. and Wein-
berg, R. M., J. Dairy Sci., 1964, 47, 378.

Aschaffenburg, R., Biochim. Biophys. Acta, 1964, 82, 188.
Niésoch8r82nn, H. and Lehmann, W., Heh. chem. Acta, 1947,

Bail%a, R. K. and Bose A. N., IndianJ, Dairv Sci., 1975, 28,
Baﬁ? R. K. and Bose, A. N., 3. Fd Sci. Technol, 1974, 11

Baisya, R. K. and Bose A. N.,]. Fd Sci. Techno!., 197411, 70,
Shaw, D. J., Electrophoresis, Acad. Press, New York, 1969,

24, Colowick, S. P. and Kaplan, N. 0. Methods in Enzymology,

Vol. 3, Acad. Press Inc., New York, 1957, 450.



Influence of Germinated Green Gram and Chick Pea on
Growth of Broilers

LV Venkataraman and T.V. Jaya
Central Food Technological Research Institute, Mysore

Manuscript Received: 18 July 1975

Green

qram (Phaseolus aureus) and chick pea
level in

he place of jowar for growth studies of

%Cic_er arietinum) in ungerminated and germinated forms were incorporated at 15%
railer chicken.” Improvements in growth were found in legume supplemented diets

with germinated green gram giving significantly higher weight gain during ten weeks growth period. Chicks fed'on ungerminated
5

and germinaed

green gram diets §
feed Conversion

etween control diet and lequmé based diets.

Legumes, both ungerminated and_ germinated con-
stitut® important source of protein and énergyLin human
nutrition and some are used in animal feedS. Beans are
used extensively by humans and accprdmg? to Fernandez
et al2in situations of excess or unsuitability of the beans
for human consumption, theY may be “used as feed
ingredient for poultry. Kienholz et al3observed increase
In"the nutritional valug for young chicks when auto-
claved peas (Pisum sa_twume? Were“used as part of the
rations. Significant Increase in broiler growth was
reported witfy kidney beans (Phaseolus vulgaris) by Wagh
et al4 and field. beans (Dolichos lablab) by Davidson5
when. included in poultm( rations. ~ Goatcher and Mc-
Ginniso incorporated autoclaved hean, peas or lentils
(Lens culinaris) with supplementation of antibiotics and
recorded marked body weight gains in broilers. ,

Thou?_h India is a leading loroducer of legumes, in-
corporation of Ie?umes In poultry diets has not received
seripus consideration. There is very little information on
the incorporation of some of the common Indian legumes
like green gram (Phaseolus aureus) and chick pea {Cicer
arietinum) ‘In_poultry_rations, either in germinated or
ungermiriated form. “Germinated lequmes are reported to
be Detter nutritionally ™ 10 Venugopal 1L while evalugting
the nutritional value of germinated black Pram (Pha-
seolus mungo) at 10 per Cent level, as a replacement of
jé)_W&r found Significant gain in body, Welght of broilers.
ince germinafed legumes are condidered hetter nutr-
tionally, it will be ofinterest to evaluate their quality in
the ﬁrowth of chicken. There are no reports available
on tfie use of ?ermmat_ed legumes on broiler growth.

The present study is a part of a Iarqer work on the
nutritional evaluation of germinated “legumes and is
limited to the growth studies of broiler Chicken for a
period of ten Weeks. Two of the common legumes
green gram, and chick pea were included in the formal

13

owed hetter growth thar those on chick pea diets. “No significant difference was noficed in the

Poultry ration _hoth in ungerminated and germinated
orm, as a partial replacement of a conventionial ingredi-
ent—jowar at 15
this stydy to_evo
mentation. The study has been prlmarjl}i
effect of germinated legumes on chic
yield and quality.

Materials and Methods _
Day old Shaver strain broiler chicks were housed in
standard brooders f(thermo_stancally requlated) and were
fed on control diet for the first two days before groupmg.
The brooder temperature was _injtially 35°C decreaséd
bY 3°C per week'to 29.4°C. This was maintained till
Ath week.  After four weeks the birds were reared in
fenced gens. » _
The Dircls were statistically grouped as per randomized
block design and each dietdry treatment was replicated.
There weré five diets which inCluded a control (no legume
diet), two each of qreen gram and chick pea (un(I;e_rml-
nated and germinated), “The Ingredient :and “nulritent
composition of these diets are shown in Table L The
legumes were soaked in water for 4 hr and then germi-
ndted in moist c.loth for 48 hr, dried in vacuum“shelf-
drier and powdered to pass through 20 mesh. The
powgdered legumes were incorporated at 15 per cent level
Lace ofgowPr In the resgecnve diets (Table ’Pﬁ
The essential aming acid contents were estimated by
microbiological assay9.  Feed and water were Prowded
ad libitum.” Weight, initial and at the end of fourth
eigth and tenth Week, quantity of feed consumed and
mortality, if any, were recorded. At the end of the tenth
week, siX randgmly selected hirds from each group were
starved ove_rmght,_waghed, slaughtered and dressed.
Dressed we||gh, é]lb|e’[ weight, breast angle and keel
length were recorded.  Feedefficiency, conversion effici-

‘oer cent level. No pretence is made in
Ve a poultry diet with legume supple-
t0 evaluate the
growth, meat

In
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Table 1. ingredient and nutrient composition of experi-

mental DIETS (IN PER CE

Diets

Ingredient A B C D E
Maize 20 20 20 20 20
Jowar 3% 20 20 20 20
Legume — 155 155 5 5
Groundnut cake 20 0 20 20 0
Fish meal 14 14 14 14 14
Rice polish 8 8 8 8 8
Starmin P.S. 3 3 3 3 3
Bifuran 005 005 005 005 005
Nutrient level (%)
Ene(rjgy (Kcal) 982 985 984 90 984
Crude protein 20 2300 2300 220 2250
Fat 590 500 500 570 550
Crude fibre 500 500 490 500 500
Calcium 110 110 112 113 113
Phosphorus 040 044 044 044 044
Arginine 140 167 1B 165 166
Lysine o8 106 109 10 1

ethionine 031 034 036 030 03
Tryptophan 023 024 024 024 024
Cystine 018 018 019 018 018

A: Control, B: Ungerminated green gram, C: Germinated
green gram, D : Ungerminated chick pea, E Germinated chick pea.

ency and, dressing percentage were calculated as follows.
Feed efficiency IS the weight gained per unit of feed
consumed.  Conversion efficiency is the weight of feed
consumed to dressed weight while dressing percentage
refers to the ratio of dreSsed weight to_live_ weight ‘at
slaughter gwel ht of bird after starvation). Significance
?efs tt e data was tested by Duncan’s new multiple range

For organoleptic evaluation, light and dark meat of
each lot Were cooked at 15 Ib preSsure for 8 min with 2
Per cent salt. The meat was, evaluated for_ colour,
lavour and texture by a semi-trained panel of 15 people.

Scoring was done on a seven point hedonic scale. The
sensory evaluation data were analysed by comparing the
5|%_n|f|cance In quality between “pairs " of diets Using
Chi square test.

Results

Data on_hody weight gain, feed consumption and feed
efficiency. in broilerchicks fed on control and exper-
mental (liets are presented in Table 2. The gain in body
welght In chicks ranged from 12638_for control diet to
15209 in germinated green gram diet for a ten week
%ro h period.  Birds™on gérminated green gram diet
ave a mgmﬂcantly higher Weight gain” (P<0.01) com-
pared to Dirds in all the other diets: The chicks fed on
Ungerminated green gram diets and germinated chick
Eea diets were” comparable in weight gains and were
etter than those on control diet. The growth rate of
u_n?ermmated_chlck_ pea diet was similar'to the control
diet. No loss in, weight or mortality was recorded in any
of the lequme diets. “Feed efficiency was much higher in
the first Tour weeks_for all diets as compared o later
\é\(e?ks.T Elhezfeed efficiency was only comparable in all

lets (Table.2). . . .

Qu n?itatlv_ evaluation of meat is shown in Table 3
Slaughter weight and dressed weight were significant|
highér in greén gram diets compared to thé control.
Dressing percentdge was highest for germinated green
?r_am digts and lowest for the control group which™con-
ained no legume. Germinated green dram diet showed
better meat Vield compared to the ungerminated diets.
The dressed ‘weight in chick pea diets were lower than
%_reen gram diets” Even in chick pea supplemented diets

gher"dressing percentage was obtained in germinated
compared to c_orres#ondmg values of unerminated
ones.  Conversion efficiency was better in Jerminated
green %ram_(3.27) compared to the control (3.82) and
also other diets. _ _

Birds having higher dressed weight and dressing per-
centage viz. légunie supplemented ‘diets showed greater

Table 2. feed efficiency of broiler chicks on green gram and chick pea supplemented diets

Diet Gain in wt. (g)
4 weeks 8weeks
A No legume 353 978
B Green gram EUG) 390 1165
C  Green gram (G) 398 1283
D Chick pea 354 98.9
E  Chick pea (G) 356 1078
S.E. of mean 9.2 t14
(66) (66)

4 Based on 12 chicks per group;
Figures in the parenthesis denote degrees of freedom.

Feed intake (g)** Feed efficiency
10weeks 4 weeks 10weeks 4 weeks 10 weeks
1263 706 3272 0.50 0.39
1383 810 3548 048 0.39
1526 86 3168 0.46 041
1282 739 3357 0.48 0.38
1385 819 3510 043 0.39
+15 +18 t78

(9 (6 (]

*“Based on average of two replicates.
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Table 3. quantitative evaluation of broiler chicks fed for 10 weeks on green gram and chick pea supplemented diets

Diets Feed intake SIauPhter
o wi'g.
A No legume 3212 122
B Greengram (UG) 3548 1373
C  Green gram (G) 3168 1487
D Chickpea EU ) 3357 1287
E  Chickpea (G) 3510 1380
S.E. of mean. +78 t15
( (6

Feec*Intake

- Conversion effictency -

*»Dressing percentage

Dressed ~ Breast angle Keel length Conversion* Dressing!
wt g. degree cm. efficiency g. %
855 8 100 382 70.0
1012 &8 105 350 137
1182 & 108 324 795
910 80 9.8 368 10.7
102 % 100 343 141
23 t1.4 tou
(30) (30) (30)
Dressed wt.
Slaughteredx 100

Figures in the parenthesis indicate degrees of freedom.

Table 4. organoleptic evaluation of the broiler meat
(significance in quality bet\sveen pairs by chi square
test

Pairs based  Texture Flavour Colour

on

diets LM DM LM DM LM DM
(A, B) B¢ Axx R AR ANS s
(AC) NS AR (¥R e ONS o pe
(Ay D) D** Ax* D** Ax* T)NS ans
(A, E) Ex* ans A** A** ans A**
(8,C) B C* Bns Bus  CNs B
(D, E) E* ENS  D** D DNS  dns

P

*P 0,05, ++P 0.01; NS-Not squnificant; L.M.-Light meat;
-Dark meat; A-control; B- reen gram (ungerminated);
D =chick pea (ungerminated

D
C=green gram (germinated):
E ghick pga (gerr(nginated) )

breast angle and keel length (Table 32 and consequently
were more robust in build compared to control,
Sensory evaluation of broiler meat (Table 4} showed
that legume based diets Oly|elded significantly better meat
In terms of texture and flavour Over the “control diet.
No difference was found in the meat quality of broilers
fed on diets containing either ungerminatéd or germi-

nated legumes.

Discussion _

Several workers2 6111315 have incorporated lequmes
N apnmamf rotein source In poultry djets. Beans,
peas. and_‘lentils when Incorporatéd In diets to
provide 67 per cent dietary proteinsé failed to brmg
about good growth in broilejs.” This has been attribute
to severely limiting methjonine deficiency6. Methionine
supplementation resulted in a marked improvement in
%rowth in chicks fed on legume diets. CucaZ3 included

arbanzo at 76 per cent of chick diet and found signifi-
cant _ imrpovement by addition of 0.5 per “cent
methionine. As the proteins in legumes are particularly

Vowny

deficient in methionine and cystine, gainful inclusion in
poultry rations cannot. be achieved” without adequate
supplémentation of limiting aming acids. |n the present
stuay, the Ie%umes Wwere not used as a primary protein
source. In the conventional poultry diet jowar contri-
buted only about 35 per cent out Of the total 22.5 per
cent crudg protein in the control diet, while in experi-
mental diets the replacement of jowar by legumes
contributed about 210 2.5 per cent oftotal crude protein.
In_this experimental set up there s no limiting aming
acid nEJrobIem encountered. The hetter performance of
legume diets, particularly that of germinated rqreen
gram, may be attributedto better arginine and fysine
content In diets.  However, overall ‘improvement of
broiler %rovvth in germinated %reen gram liets cannot he
adequately explained. within The limited scope of this
experiment and detailed investigations are needed_on
biochemical %ualltles 0f germinated green gram. The
higher feed consumption Dy chicks fed on Igume diets
magf be due to_better palatabmt?(/. Greater bod we|ght
Wa ial result of larger feed in take. Initial weights were

equal. o . .
_qT_%_e presence of antinutritional factars like trypsin
inhibitors, amylase inhibitor, hemagglutinins and Some
other toxic principles in many legumes have been a limit-
|n? factor in thelr utilization in"poultry feeds. Growth
retardation in chicks has been reported on mcluqu
kidney beans at 30 per cent level in diets4 and the effec
was reversed by autoclaving the ki n&/Nbeans. In the
case of Clitoria‘termata} 3thé' chicks fed with raw legume
lost weight, and when this legume was autoclaved a
mgmﬂcant Increase in body weight was observed. Auto-
claving of lequmes was found to increase the nutritional
value,“probably due to destruction of antinutritional
factors. In coritrast, Mukerjee et al16. while incorporat-
lon of green 8ram and black gram inthe ration of growing
chicks, found no benefit from autoclavmq these [egumes.
Growth was found to_be better in untreated black gram.

Our other studiesI7 have shown that green gram and
chick pea did not contain any detectable amount of
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hemagglutining and amylase inhibitors. Only very low thfa

trypsin” inhibitor content (15 TIU/mg protein in green
gram and 2L TiU/m ﬁro ein in chick pea) was found
which did not affect the growth of ras in our other
experiments.  Hence, these two |egumes were useq raw.
No mortality or growth retardation was observed in any
of the lequme diets. These criteria have been used by
several workers as an indication of the presence of toxic
principles, in some legumes, when fed to chicks.
. It1s necessary to find out the optimal level of legume
incorporation, to obtain maximum weqht gain in chicks.
Blair et a/Bfound that the efficiency o we|%ht gain was
slightly less when beans were incorporated at & leve| of
45"per cent and concluded that for best results, diets
should .contain 25 to 30 per cent of beans, with supp e-
mentation to compensate the low methionine content,
In Investigating a new source of dletargf mttqredlent for
meat type Dirds, it IS important to asséss IS effect on
eat_lng quaht)( as Well as on performance.  Mere %am in
Welgfit I1s not_a determinent of quality like tenderness,
flavour, etc. Grey et al5 did not observe any unaccept-
able flavour and” quality of broiler meat_in Droilers fed
on diets containing raw and autoclaved field beans upto
60 per cent level. “With respect to the legumes used in
this study, the taste panel found the experimental meat
to be not only acceptable hut also better than the control
both in terms of tenderness and flavour. More studies
are needed {0 mvesﬂgate the feasibility and profitability
of legume incqrporatjon in poultry diets, both in ur-
germinated and germinated forms.
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Electrolytic tinplate with 1 Ib tin-coating per base box and grain size structure equivalent or larger than ASTM No. 9. were found

to be suitable for canning mango nectar, orange segments and oran
No. 10. were also founc
) as compared to small size (5/) cans with mango nectar.
Or canning mango nectar and orange segments.

box and grain size structure equivalent to AS
to be more in big size cans (A 2#
better than electrolytic tinplate

Resistance of tmﬁlate to corrosion depends on many
factors mcludlnlg the method of manufacture, compo-
sition of base plate, canning procedure and the type of
Product cannedl This has been attributed to”many
actors. Amon(t; (ifferent manufacturing variables,
tinning . method, Thickness of tincoating. and _porosity,
rain Size structure of the tmcoatmg, Size of the cah,
%Iam and lacquered cans affect the process of corrosion.

Effect of _varym? phosphorus contents in the base
Plate of Indian "hot dipped tinplate on corrosion with
ruit and ve?etable_ products has been studied by Maha-
deviah et al2  Tinplates with phosphorus content of
0.02 and 0.025 per cent were found to be suitable for
canning fruit and vegetable products and tinplate with
0.03 pér cent 8hosphorus content was suitable for_gan-
ning mildly corrosive products like vegetables. —Effect
of sulphury4and coPé)erSpresent in basg plate on corro-
sion has been reported bY several workers. ~ Suitahilit
of electrolytic tinplates with varying thickness of tincoat-
mr? have been studjed bcy Davish, Hartwell7 and Vaurio8,
The corrosion resistance of tinplate depends partly on
the tin-iron alloy layer910, Small grain size strycture of
tincoating was fourid to give moré”corrosion with some
fruit and vegetable_ groducts]llz .

At present practically there is no published literature
regar mg the Influence”of different tinplate variables on
corrosion with Indian fruit products, = Hence investi-
8at|ons were undertaken to study the influence of some
fthe tinplate variables with few commercially import-
ant fruit products such as mango and orange.

Materials and Methods _

Raw material: ‘Badami’ (‘Alphonso’) variety of
mango (Manf;lfera indica L.) and Coorg mandarin
FCﬂrus reticulata Balnco) oranges obtainéd from the
3ocal market were used in these experiments.

17

juice extractor, The extracted

(};e concentrate. Tinplate with tin coating of 0.75 Ib per base
ound suitable for canning orange orrosion was found

_ aui.ce.
ot dipped tinplates were found to he

Tinplate:  Electrolytic tinplates with varying thickness
of tincoating and hot dipped tinplates having"L.25 Ib tin
coatm% per” hase box manufactured |nd|?enously at
Rourkela steel plant by M/s. Hindustan Steel Ltd., Were
used in these exge_rlments. Cans fabricated from im-
ported electrolytic tinplate (E 100) were also used.

Mango nectar; Mangoes were thoroughl¥_ washed,
hand peeled and passed”through the pulper titted with
24 mesh sieve. Nectar was preBared S0 s to cqnain 20
per cent pulp, 15:Brix and 03 per cent acidity (as
anhydrous citric md?. After raising the temperature of
the ectar to 85°C, 1t was filled into cans. The cans [A
2\ 5|z_e_g401 X411J\ were sealed and processed for 30 min
In boiling water and cooled.

ran%e gume: Oranges were washed,, peeled, seg-
ments sepdrated and juiCe was extracted using screw type
! éuu:e was passed throdgh
a finisher having a 24 mesn Sieve,  Brix of the juice
ad%usted to 15° Using cane sugar and the original acidity
05 per cent) was maintained. The juice was heated to
°C filled into cans 5A 2| size) and processed for 25
min in boiling water F' 8°C) and cqoled. _

Qrange JuiCe concentrate: The juice was extracted in
a CIfrus juice extractor designed and fabricated in this
Institute.  The working principle_is almost similar to
that of Taglith 1Jume extractor. The juice so extracted
was practically free from bitterness.

The jJuice was pasteurised by heating to 85°C, cooled
and concentrated to 60°Brix in"an APV, plate evaporator.
The concentrate was heated to 85°C, filled hot into cans
1 |b jam size) sealed and processed in boiling water for

5 min and cooled.
Oran%e segments:  Orange segments were. canned by
the method described by Girdhart Lai, etalli.

Model systems:  To Study the corrosion behaviour in
the modlel systems tinplate Was cut into strips of 8 X2 cm.
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Tinplate strips were. put into the test tubes covered
with the respective juices, heated to 85°C and the tubes
were heat sealed immediately, Sealed tubes were, pro-
cessed in hoiling water (98°CY for 25 min and then cooled
in running cold water. After cooling, these tubes were
stored at 37°C for periodical observation and to deter-
mine the corrosion rate. _
Porosity:  Porosity of the tinplate was determined by
the thiocyanate method4
. Grain ize structure oftin coatmq: |t was ohserved by
immersing the tin strip for about 3 min in a solution
containing 1000 g ferric chloride and 0.5to lg of sodium
sulphide in one litre of water and compared with ASTM
numberst. (ASTM have standards for grain size from
No. 1to 12), As the number increases the gram Size
decreases and the corrosion resistance also decreases.
Thickness of tin coating: (a), Total thickness of tin-
coating was determined” gravimetrically by Clark’s
test1e.” (62 Coulometric _method waS adopted, to
determing the thickness of free tin layer and the tin iron

allg)/ Iag/er.. : ,

orrosivity of tinplate:  The alloy tin couple test
(ATC) developed by Kamm et al.17 was used to find the
corrosion behaviour of different types of finplates.

¥ Measurement of corrosion: “Corrosion rate . was
measured by determining the tin and iron conent in the
canned prodyct and-the Joercentage loss in weight of the
linstrips used in the moael_systerhs. _

Tin"and iron content:  Tin content was determined
using the volumetric method as described by Mckenzie8
and “iron by Wong's9 method from thie composite
sam I(?ofsm cans, _ : :

H roxymethzlfurfu_r_al: This was determined colori-
metrically b%_th modified method of Luh et al2)

Effect of thickness of tmcoatmgd Electrolytic tinplates
with tincoating of 0.25 (E-25), 050, (E-50), 0.75 (E-/5)
and 1. ng-l 0) per base hox were initially analysed for
thickness of free tin and alloy layer, porosity, alloy tin
cquple (ATC) value. - These tinplate Strips were separa-
tely” packed M test-tubes annq with mango nectar and
orange gmce sepa_ratelyg and stored at 3/°C.

Influénce of grain sizé structure; Two types, of elec-
trolytic tinplates with different gram structure of tincoat-
Ing were packed in test tubes dlong with mango nectar
and ?rang? g_ume fse arately ?\r)ld stored at 37°C.

Eftect 0$ize ofthe can: ango nectar was canned in
1,9\ 2\ (401x411) and 5E oz (20_x3_081 cans_fabricated
rom

he same ot of eIectroI%/yc tinplate (E-100) and
stored at R.T. (25-30°C) and 37°C.

Effect of hot dipped and electrolfync tinplate;  Mango
nectar was canned'in two types of A 2\ cans fabricated
from imported electrolytic thIate (E-100) and Indian
pntgngﬁgped tinplate (1.25 Ib/b.n.) stored at 37°C for 12

Oran% Seqments were canned in sugar r_unq usmg

three ditferent types of (A 2\) cans. ((11) Plain importe
electrolytic (E-100). (2) Plain body-lacquered ends
importéd electrolytic (E-100). (3) Plain Indian hot dip-
Ped (L25Ib/bb.); Canned productswere stored at room
emperature, (25-30°C) and at 37°C for 12 months.
. Orangejuice concentrate was canned separately in 1|
jam size (0L X309) cans fabricated from (1) plain
|mBorted electrolytic (IE-IOO); ) g_laln hot dipped (125
Ib/b.b.); and  {3) acquered (Citrus-k-type = lacquer)
imported electrolytic (E-100) tmg ates. Canned product
Was t?]tored at L1@, R.T. (25-30°C) and 37°C for 12
months.

Results and Discussion o _

Effect of thickness of tincoating: As indicated in
Table 1, thickness of free tin layer and alloy. layer
increased whereas porosity value decreased Wiith “an
increase in the thickness of tincoating. In general alloy
tin couple values decreased with increase in the thickness
o_ftmcoatmﬁ which may e attributed to the characteris-
tic of the alloy layer formed with different thickness of

tmcoatm%./l _

_(@)  Mango nectar: In E-25 and E-50 tinplates corro-
Sion. was raglnd even in the initial Stages as compared to
E-75and E-100 tinplates. With E-75 and E-100 tinplates
upto 6 months corrosion rate was low and thereafter ft
increased (Fig. 1).

Table 1. physical characteristics of tinplates with varying

THICKNESS OF TINCOATING

. : Porosity
Tinplate Coating gb/b.b) AT.C. (mg, iron/
type  Total*  Free**  Alloy** (JAA/sq.cm.) sq. dec.)
E-100 0.99 0.82 0.08 ou 0.087
E-75 0.80 0.74 0.04 0.26 0.189
E-50 0.53 0.45 0.05 0.13 0520 i
E-25 0.27 0.23 0.05 0.30 1704 b
*By Clark’s method

**By Coulometric method

b.b.: Base Box.

E-100, E-75 E-50 and E-25 are electrolytic tin coating of
1,0.75, 0.50 and'0.25 Ib/b.b. respectively.8

Re%ardin? the appearance of the tinplate strips, after
6.months of storage, heavy feathering with heavy detin-
nln% and medium’ detinning was_nticed in E-25 and
E-50 tinplates [espectlvels)r, In E-75 and E-100 on(ly
medium feathering with slight detinning was observed,
Complete detinning_was rioticed after 8, 10 and 12
months In E-25, E-50 and E-75 tinplates respectively”
In the case of E-100, heavy feathering with heavy detin-
ning was noticed after 12 months.
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Corrosion Rate ~ % loss in wt.

1 q 12
0 2 4 6 8 10 12

Storage Period- Months-
Fig. 1 Effect of thickness of tincoating and porosity on
corrosion with mango nectar in the model systems.

E 25 E 50, E 75 and E 100 represent tincoating of 0.25, 0.5,
0.75 and 1.0 Ib/base box respectively.

gb) _Orange juice:  As shown in Fi%. 2 the carrosion  Influence ofgrain size structure:  Preliminar

rate during storage was considerably high with E-25 and
E-50 tinplates as"compared to E-75 and” E-100 tinplates.
Upto. 6 months of st_oraPe corrosion was slow with
E-100, E-75 and E-50 tinplates, but therefater a gradual
increase was noted which was more with E-50 s _com-
P_ared to E-75 and E-100 tinplates. In the case of E-25
Inplate, corrosion rate was ragld even from the initjal
stages, Between E-75 and E-100, there was no apprecia-

Pele difference in the. rate of corrosion and extent of

athering and detinning. _ _

These esults indicate'that the corrosion rate increases
with a decrease in the thickness of tincoating. E-25 and
E-50 tinplates are not suitable for canning manga nectar
and orange juice. E-75 tinplate can be’used with risk
for mango_nectar, but it can be used safely for orange
juice. E=100 tinplate_can be safely used for"both mango
nectar and orange_juice.  Similar results have begn
observed by Daviso, Hartwell7 and Vaurio8 with
some. products such as peach, pear, tomato, grape
Heualé jgtlé)e, dried prunes, cherries, green beans, green

3

< 0-45{ £25
w E50
o 0-35F

X E75
I 2ek E1
@ 0.25 00
<

c 0-15f

o -

‘»

g 0-05f

o 1 1 1 1 1 1

1% 0 2 4 6 8 10 12

Storage Period-Months.

Fig. 2. Effect of thickness of tincoating and porosity with
orange juice in the model systems.

E 25 E 50, E75 and E 100 represent tincoating of 0.25, 0.5,
0.75 and 1.0 Io/base box respectively.

analysis
of the tinplate” indicated that porosity and Aer ve)(lue
(Table 2) were slightly more for small grain size plate as
compared to largé grain size plate. Grain Size structure
of the first plate'was small and was equivalent to ASTM
No. 10 while that of second tinplate was equivalent to
ASTM No. 9, which is the prescribed minimum grain
size for tinplate. _
- (&) Mango nectar:  The corrosion rate of hoth the
tinplate strips was almost same upto 6 months of _stora?e
Fig. 3). Thereafter, the corrosion rate increased in both
the"cases, but the percentage loss in weight was found to
be more in No, 1as compared to No, 2. ‘After 12 months,
hea featherm(_i and heavy detinning were noticed in
No. 2.and complete detinning in No. _ _
(b) Orange IJu_lce: Corrosion rate was sllghtly hlgher
with' small “grain structure and increased from™0.17 to
0.3 per cent as compared to the big qram structure which
increased from 0.12 t 0.27 per c&nt (Fig, 4). Extent of
detinning was also slightly more in tinplate with small
gram size structure but'it was not appreciable. Big grain
tructure tinplate showed better performance than the

Table 2. physical characteristics of tinplates with different grain structure

Coating wt. (Ib./b.b)

Tinplate type Free in layer Alloy layer
Small grain* 0.808 0.075
Big grain** 0.851 0.105

Porosity(jm iron/ ATC. (UA Grain size
sq. dec. 5q. cm.) structure
0.606 o2 Equal to
ASTM No. 10
0.228 0.15 Equal to
ASTM No. 9

"Tinplate with small grain structure
t Tinplate with big grain structure.
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< sc  formation of more electrochemical couples which may
2 1of cause the acceleration of corrosion process, From the
€ resylts obtained it may be inferred that tinplate, with
2 ol ?ram structure smaller than ASTM No. 9, is not suitable
e or canmnq mange nectar, but for canning orange juice,
2 o6l // Vb ngplate with grain structure upto ASTM No. 10'niay be
< 4 , AEzf\'fect ofsigs ?_fthe can; tEhe itnhte{na% %urface areaboI
 oaf . can 15 2\ times more than that, of 5| oz can, bu
c /. ((J%pgflt}é of the former is nearly 5 times lhat of latter
w o02b ¢ able 3). :
S o .= |t .can be seen from Table 4, that the orqanoleptm
S o i S quality of mango nectar was satisfactory in bath sizes of
6 2 4 6 8 110 11 cans éven after "12months of storage at room temperature
Storage Period Months COMIo0 6 AL A and O ot e
e And on corosion W etining wes ticed. In A 2\ cans the can interior wes
5 e e i v i SENPREA, G S s Ve
- At 37°C after 8 months storage the tin content was
, 040 more in A 2\ cans_g340 ppm) and very heavy feathering
s s With heavy detinni ? was rioticed irf the can interjor,
2 0-30F ogc W] 0z cans tin content was only 138 pE)_m and medium
g pQER fe?th_ermg with slight detinning was noticed in the can
2 .0-20f interjor. -
?; ! o AIJter 12 months storaé;e, comTpIete detinning was
S onok /77 observed in A 2\ cans and heavy feathering with”slight
PR detinning in 5f 0z cans. Tin content of the Product Was
3 o almost double in A 2\ cans as compared to 5J oz. cans.
E 0 2 4 6 8 10 12 acuum loss during storage was found to be more i
5 V loss d t found to be more in the

. fter. . :
| >torage Period-Months.  Ttariing 1o Hirst and AdamaL, smaller cans have a
Fig. 4. Effect ofgralln structure of tincoating with orange juice larPer corrodlng area of metal in proportion t0 their
BG Tin;)nlaizewmdgigsysrtaei;nss'tructure of tincoating voume an'd tis m'lght have: been"the  cause for less
SG—Tinplate with smaﬁ grain structure of tincoating. corrosion in small size cans.
tinplate with smallﬁram structure. This has been noticed  Effect of hot dipped and electrolytic tinplate
with potato by MaRadeviah et aln. First observation on Ea) Mango nectar; As shown in Table 5, tin content,
the effect of gram_structure was that a high percent\%l%e extent offeath_ermg and detinning were more in electroly-
of ea_rI%/ faildres in some canned fruit _%ro_ducts S tic cans than in hot dipped cans'throughout the storade
associated with a particularly. small grain size of the period. At the end” of 12 months “storage at 37°C
tincoating1l Heavy detinning'in the case of tinplate with -~ complete, detinning was noticed I electrolytic cans,
small %ram Size struicture may be atfribyted to the pres- - whereas in hot dipped cans, heavy teatherm% with onl
ence of mare grain houndariés which will have different  medium detinning was noticed. “Tin confent was 1
potential than"the other points. This may lead to the  ppm more in electrolytic cans than in hot dipped cans.

Table 3. details of different sizes of cans used in the study

Type of can Trade size Size (mm) Internal surface area Capacity Tin content’
Dia. ht. Dia. ht. (sq. in) ppm
A 2* 401x411 102X114 718 847 590
5| 0z 202x308 55X 89 305 m 1148

Dia—Diameter . ht—Heiq_ht
*Tin content in a product—if completely detinned



MAHADEVIAH €t al.; CORROSION OF TINPLATE CONTAINERS 21

(v),  Orange segments: The extent of corrosion was After 6 months at 37°C, tin content was more than
conaderably |ess at room temperature in both hot dipped 250 ppm in electrolytic cans having lacquered ends and
and electrolytic tinplates and the tin content was within the product gave slight metallic taste. " In hot dipped
the permissible limit of 250 ppm2 after 12 months tinplate, the quality of the product was, satisfactory and
_stora%e. Tin content, feathering and detinning were less  the tin content was within the permissible limit22 Tin

N hot dipped tinplate as conipared to electiolytic tin-  content was more than 250 Ppm after 9 months storage
plate. uahtg of the product was also better inhot in both hot dipped and electrolytic tlnplates._ _
dipped cans (Table 5). After 12 months storage, complete detinning was
Table 4. effect of different size of the can on corrosion with mango nectar
Storage period ~ Storage temperature  Type of Vacuum Tin (ppm)  Product quality Can interior
(months) can in.
Initial i 15] 3 Satisfactory LF
2 10 20 -do- VLF
3 RT. 1 14 52 -do- LF
2 8 25 -do- VLF
3r°C 1 13 123 -do- MF, SD
2 8 3 -do- VLF
6 RT. 1 2 80 -do- MF
2 7 55 -do- LF
3r°C 1 10 183 -do- HF, SD
2 6 75 -do- MF
9 RT. 1 il 107 -gdo- MF, SD
2 7 63 -do- LF
31°C 1 8 340 SMT VHF, HD
2 5 138 Satisfactory MEF, SD
2 RT. 1 10 243 SMT HF, MD
2 6 9% SMT LF
3rc 1 + Pressure 460 MT CD
_ _ 2 2 238 Satisfactory HF, SD
SMT — Slight metallic taste VLF - Very light feathering MD — Medium detinning
MT — Metallic taste LF — Light feathering HD — Heavy detinning
1. —A2size can\ Electrolytic MF — Medium feathering CD — Complete detinning

2 —5Foz.can | (E-100)

Table 5. influence of electrolytic and hot dipped tinplates on corrosion with mango nectar and orange segments

Storage }]Jeriod _
at 37°C Type of tin- _ Mango nectar _ Orange segments o
(months) plate Tin (ppm) Quality of the product Can interior  Tin (ppm)  Quality of the product Can interior
Initial E 40 Satisfactory LF B Satisfactory LF
H 25 9 VLF 29 b LF
3 E 12 9 MF, SD 120 9 MF
H 92 » MF % o) MF
6 E 168 o) HF, MD 232 Slight metallic taste MF, MD
H 130 . MF 168 Satisfactory MF, SD
9 E 382 Metallic taste VHF, HD 369 Metallic VHF, HD
H 190 Satisfactory HF 265  Slight metallic taste HF, SD
2 E 483 Metallic taste CD 460 Metallic taste CD
H 287 Slight metallic taste VHF, MD 368 9 HF, HD
E — Electrolytic tinplate (2 Ib/b.b.) LF « Light feathering SD — Slight detinning
H — Hot dipped (1.25 Ib/b.b.) MF — Medium feathering MD — Medium detinning
HF — Heavy feathering HD — Heavy detinning

VHF — Very heavy feathering CD — Complete detinning
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Storage
period
(months)

Initial
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Table 6.

Storage
temp.

1.1°C
RT.

(25-30°C)
37°C
1.1°C
RT.

RT.

11°C

RT.
3r°C

1.1°C
R.T.

3rec

QY — Orange yellow
DB — Dark hrown

corrosion of tinplate in canned orange concentrate (cut-out analysis during storage)

Type of

LN

P WONPFP WNRERPRWNREREPONRPR, O ON -

P CONEFE CWON EFk WN

WCN — N

N -

3

Vacuum
tinplate  (inch. Hg)

10

VHS
VHS
HS

MS

MS

VHS
VHS
HS

BY — Brownish yellow
LBY — Light brownish yellow
DDB — Deep dark brown

uality of the product HMF  Tin (ppm
Colour . yTaste : Flavour (mg/100y) foom)
oY Slightly acidic and Mild orange 5.2 3
bitter affer taste flavour
oy @ @ 45 2
oy P P 37 —
oY P o 58 3
oy @ @ 50 23
oY ® 43 —
LBY o o 60 53
LBY 9 o 55 38
LBY oy oy 48 -
BY o P 195 192
BY @ @ 210 150
BY o) 25.0 —
oY o) 9 89 78
oy ) ol 10.3 57
oy ) ) 125 -
LBY o) o 124 150
LBY 9 o) 15.0 123
BY @ @ 10.3 —
DB caramelized caramelized 441 360
DB ) ) 443 242
DDB o) o) 339 —
oY slightly acidic ~ Mild orange 95 155
flavour
(004 P 9 140 100
LBY o 9 16.0 —
BY ) @ 38.0 180
BY P " 420 155
BY " o) 295 —
DB caramelized ~ Caramelized 895 561
DB P o) 88.5 363
DDB o o 83.0 —
oy slightly acidic ~ Mild orange  15.0 168
flavour
oY P " 155 132
LBY o o) 195 —
B caramelized caramelized 1100 218
B P o 1000 185
DB 9 @ 95.0 —
DB 9 9 335.0 580
DB P P ¢49.5 620
DB P " 355.0 —
MS  — Mild swell 1—Plain electrolytic SE 100
HS — Hard swell 2w.—Plain Indian ho

VHS — Very hard swell

Can interior

VLF

VLF
_ No scratches or peel-
ing of lacquer
VLF
VLF
Normal
VLF
VLF
Normal
MF, SD
MF, SD
Few black scratches
VLF
VLF
Normal
MF
MF
Normal
CD
HF, SD
Few black scratches
MF, MD

MF, MD
Normal
MF, MD
MF
Few black streaks
CD
CD
Few black streaks
MF

MF
Normal
HF, SD
HF, SD

Few light black
scratches
CD

CD
Black spots and streaks

_ dipped (125 Ib/b.b.)
3—Citrus lacquered (Expoy-phenolic) electrolytic (E 100)
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noticed in both the electrolytic tinplates d(_l and 2) and
the cans were showing hard Swell. In hot dipped tinplate
extent of detinning was less as compared to" electrolytic
gg rIoagleosn Use of lacquered ends did not help in reducing

() Oranglec juice concentrate: Upto 12 months ofmore sophisticatedl The

storage at 11°Cand R.T., tin content was within the
permissible limit22 and the feathermg of the can interior
Wwas also less (Table 6). At 11°C, thé quality of the pro-
duct was satisfactory even after 12 month whereas at
R.T..colour of the product was slightly affected. The
quality of the product started dé enoratmq_ after 6
months of storage. The product had caramélized and
comRIete detinning was noticed in plain electrolytic cans
and heavy feathering with slight detinning in hot dipped
cans. Few black streaks havé been noticed in lacquered
cans. At the end of 12 months storage, complete detin-
ning was noticed with both plain eléctrolytic and plain
hot"dipped cans. Black spot and streaks Were observed
in lacquered cans. In lacquered cans at 37°C the colour
of the product was more brownish and had lacquer
taste and flavour. The quality of the product was
alsp affected at room temperature but at 1.1°Cit was
satisfactory.

_HydroxymethYI furfural (HMF)_content was deter-
mined periodically during storage (Table 6). Formation
of HMF was slow at L1°Cand R.T. but at 37°C it was
rapid. Heavy corrosion at 37°C maY e attributed to the
HMF content which has been reported23to act as corro-
sion accelerator. Corrosion was less in hot dipped cans
as compared to electrolytic cans with this product also,

These results confirm the observation by Hartwell4
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The risible absorption spectra of complexes of amino acids with tannic and gallic acids were obtained. The intensity of

colourati on ofamino acid-phenol complexes measured at 590 mp

declined when the pH was lowered from 7.5 to 6.5. The colour

reaction between a p-quinone (menadione) and glycine was studied to ascertain its possible application to the assay of vitamin K acti-

vity.

Phenalic compounds have been reported to unde(r]go
chemical, reactions in presence of amino acids, peFu es
or proteins Ieadmg to colqur formation or discoloura-
tionl  Quinonoidy derived from phenols by oxidation
with phenolases from several sources give coloured
products with amino acids and peptides6.  Such
Interactions are likely to_be the cause of discolouration
reactions in food processing. An attempt has been made
in the present work to study the interaction of phenolic
compounds with amino acids.

Materials and Methods

Materials used were menadione and amino acids from
E. Merck, AG_Darmstadt and gallic and tannic acids
from_Sigma Chemicals, US.A. Other laboratory
chemicalS were of AR grade.

Change in visible absorption of aming acid— phepol
complexes.with pH variation. 1029 ml of 10-J M amino
acid solution was added 2 ml of 10~ M solution of
ghenoljc co_mE)ounds and the pH_adjusted to 6.5,7.0and

5 with dilute alkali solution. The visible absqrption of
the reaction mixture was measured usm% amino_acid
solution as_blank In a DK-2 Beckmann Spectrophoto-
meter. . Amino acids used were lysine, glycine cysteine,
glutamic acid, arginine and tyrosing.

Amino acid—quinone .colour_reaction: To 50 ml of
agueous solution containing. 5 mg of 2-methyl—L14—
naghthogumone (menadionie) in “a concial flask was
added 25 ml aqueous glycine sofutjon at, different cop-
centrations (0-10 per cént) and the mixture kept in
boiling water-bath for 10 min just sufficient to_ﬁet a
clear Solution.  The mixture was cooled and filtered
through a filter paper. The mtenmg/ of the reddjsh
colour of the filtrate was measured. & 540 miu using
Klett-Summerson photoelectric colorimeter.

_The estimation of menadione In the residue after
dissalving In ethyl alcohol was carried out by the colori-
metric method of Irreverre-Sullivan?,

24

Results and Discussion _ o

The changes . in visible absorption of certain amino
acids with tannic and gallic acid are I_E)resented n F|%. 1
and 2 The effect of Variation of pH on amino acig—
tannic acid reaction is represented in Fig. 1 When
cysteine, lysine,  glutamic “acid gIK_cme, arginine and
txrosme were tried, tannic acid exhibited, more or less
the same behaviour with all these amino acids. Lowering
the pH_from 7.5 to 7.0 and then to 65 reduced th
absorption of gl¥cme—tann|c acid and  lysine-tannic
acid_complexes “at 530 myu to a considerable extent.
Similar ohservations were also obtained when gallic acid
was Used In place of tannic acid as shown in Fig, 2. 1f s
evident that the complex forming behaviour 0f amino
acids with phenolics is pH depengent. o

In addition to hydrogen-bonding, phenolics in pres-
ence of amino acids, peptides or” proteins have heen
reported to undergo chemical reaction leading to colour
formation or disColourationL  This colour Teaction s
reportedly rapid at pH 6.5—82 In the present work, it is
observed that lowering of intensity of discolouration for
Phenol-ammo acids reaction at 590 mju- was effected as
he RH was brought down from 7.5 10 65. On the basis
of the overall Information available on the intensel
coloured products, of amino compound reactions wit
quinones, a modified reaction sequence from Trautner
and Robertsb, has been postulated by Singleton8.

The interaction between enzyme-Qenerated quinones
and N-terminal primary .aming grolips and secondary
amino acids encountered in proteins has been studied b
Mason ang Peterson-. It was also observed by Mason
that reaction between o—quinones and pentides or
proteins resulted in N-or S-catechol derivaives.. In the
presence of excess of 0—quinones, catecholic amino acid
derivatives are oxidised to the corresponding quinonoid

Rning d blackening, the most significant
and blackening, the most significant types
' g { otrxpof

Brownlng [
of phenoli¢ discolourations involve the producti
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Fig. 1, Chan?e In visible absorption of amino acid—tannic acid

complexes with pH variation.

Ti=Lysine—Tannicacid ¢ _ , -pH 75
y— a -PHTO

Tg=Glycine—Tannic acid J” — x - pH 65
1 — « -pHTS

T-Tannic acid---m--m- > A -PHTO
J — x- -pH 65

Lys=Lysine

G 1y =Glycine / PH 70

many overIaBpmg chromophores t0 produce the re-
quired absorbance through much or all of the visible
region. ntecontrar AJ enolic. rowng mers do
not appear to Jnvol ve exte ded C0 FJ ?]ated ouble bond
systems to achieve this effect. Rather the brownin
5y stem involves chromophores of many different typesg.
nycme undergoes substitution with o—diphenols
ur| OX|dat|on process as postulated by Trautner and
Rob ers It was of interest to know whether p
diphenol could also participate .in browmn% It Was
therefore decided to Study the interaction Detween 2-
methyl—1, 4-naphthoquindne (menadione) and glycine,
In this reaction, a water soluble red pi Pment was formed.
Fua; 3 represents the conribution of (Izycme in the colour
rection with menadione.  The intensity of the red-

0-6

°
w

Optical density
o
-

0:-3f

['] 1 1 L 8 1 X 1 5 & 1 1 1
400 440 480 520 S60 600 640 680 720 760 800 840
Mmar)

Fig. 2. Chan(];e in visible absorption of amino acid—gallic acid
complexes with pH variation.

Gg=Glycinet Gallic acid o- pHTS
—A- pHTO
G1- Lysine+ Gallic acid }— pH 6.5
pH 75
G -Gallic acid-----rr---- pH 7.0
J— X -pH 65

Lys- Lysing--s----msms -msenee
Gly - GlyCing--s-mrmsseeeees- } PH 7.0

brown colour formed has a linear relationship with the
%ycme concentration upto 0,44 M. It was also observed

at the solubility of menadione increases upto a maxi-
mum of0003 M at the %I!cme concentration of 0.08. M
and then remams constant.  However, such a hgh
excess of [%ycme that Is apparently requwed for th|s
action with’menadione may, in réality, only be utilized
for the solubilization of the latter. In caset IS 1S correct,
the excessively i gh ratio observed of glycine to quingne
in this case 0f the order, of 440:3 does not in' reality
reflect the chemm%l stmchmmetrg

This reaction hetween menadione and l%chme Was
studied in detail with a view to find out whether this can
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Klett units at 540 mpa

o 1 1 1 1
0-002 0-003 0-004 0-005

Concentration of menadione (M)

1
9-001

Fig. 3. Effect of m%naiiio_ne concentration on the colour
formation with glycine.

be used as a practical method for solubilizing menadione
In aqueous media which is a problem faced b¥ Pharma—
ceutical manufacturers. However, in view of the need
for 33 times the molar concentration of glycine, the
feasibility is questionable. _ _ _
It was also attempted to ascertain the possible appli-
cation of this reaction for the assay of vitamin K ‘acti-
vity. It was observed that the Colour formation of
ménadione was linear with the glycine concentration of
0.05.t0 0.5 M FIR/'I 42 and at the ixed concentration of
? cine at 0.222 M, the colour formation was_propor-
(IFan|4)t0 menadione concentration up to 0.002 M
9. 4).
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[ o5 [0 [
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Fig. 4. Effect of glycine concentration on the solubility and
colour formation of menadione.
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Ten per cent soya fortified bread of excellent dough characteristics could be prepared from the Indian wheat varieties i.e, ‘Shera’

‘Hira’, ‘Kalyari Sona’ and ‘Moti",

by using the Short straight dou

volume, crurib, grain, texture could be obtained with the use of 1.0

A number of new varretres of wheat have been intro-
duced In recent years or large. scale culivation in the
country.  The criteria for selectron of varieties for large
scale cuItrvatron are mainly h fqh leld potential, digease
resistance. and consumer acceptability of the grain. Most
of the varieties fall under the soft-to-semihard class with
only medium protein content,  Fortification of these
wheat with soya will enhance its nutritive value. How-
ever, problems encountered in developing fortified bread
with different high vielding varieties of wheat are not
worked out. Edrlier the “authors described optimum
conditions necessary for preparation of soya fortifie
bread with one of the high yielding variefies namely
‘Sharbati Sonara’L  Invesf] %a lons were carried out dt
present fo study the mixability of soya four rn drtferent
proportions with flour of different Righ yielding wheat
varieties to produce soya fortified bredd and thé results
obtained are reported i this communication.

Materials and Methodis

The high yielding varieties of wheat viz, ‘Shera’
Hira’, ‘Kalyan Sona’ and ‘Moti’, were obtained from
the All India Wheat Coordination Programme, IARI
New Delh, These varieties are highly Suitable for the
productron of paned bread. The straultht grade flour
used in this stu%y Was obtarnedb milling the wheat
varretres |n a_Brabender qua rumate Jurior experi-
mental mill. Defatted solvent extracted Soya flour (100
mesh) was obtained from Ms. Prag Oil Mills Alrg
Sodrum stearo |-2-lact Iate Em Iex was obtarned rom

Peterson Tower brand yeast

manufactured by Ms, Indran Yeast Co., Calcutta was
used in these studies.

For physical dough characterrstrc studies, Brabender
farinograph employing 50 g of flour at 14 per cent

,Cereal Chemist in-charge, FIourQuaIrtty estrn&
2Deputy Commissioner, Departmento Food

4 2 1
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method with 100 min fermentation time.  Excellent loaf
% sodium stearoyl-2 -lactylate dough conditioner.

moisture basis was used. When the SSL was used, the
Powdered material was plended with the flour in the
arinograph mixing bowl by running the machine for one
minuté hefore adding water,

For baking test straight dough method with 100 min
\tsggnﬁgg%tion time as Oescribéd in the earlier paper

Results and Discussion
Physical dough characteristics:  The_results of farino-
raph charactefistics of pure wheat varieties, blends with
and 15 per cent soya flour with and without SSL
are given jn Table 1 Stability and mechanical tolerance
Index which areI criteria to Classify the wheat varieties
from weak to hard showed variation of 6.0—3.5 min
and 60-80 B.U. and these confirm that the ‘Shera’, ‘Hira,
Kalyan Sona’ and ‘Moti’ have the desired dough
characteristics for the production of bread. Mixing of
5 10-and 15 per cent soya flour with straight grade
four showed an increase  water absorption rangrng
24-30; 4868 and 8.-88 per cent respectively
stability was decreased 0.5 min in *Shera’, 0.75'min in
Hira’ "0 min in ‘Kalyan Sona’ and 0.75 min m “Moty’
with the addition of 5 per cent defatted soya rour With
the addrtron of 10 per cent s aﬂour the stapility was
decreased about 2.0 min in ‘Shera’, 15 min in |ra
L5min i “Kalyan Sona’ and 20 min | rn ‘Mot Stability
was decreased about 30 min'in *Shera’, 4.0 min in ‘Hira
25 min.in ‘Kalyan Sona” and 325 min in ‘Motj’ Wrth
the addition of 15 per cent soya flour. The mechanical
tolerance index (MT) was Increased 5, 10 20 and 10
B.U. at 5per cen soHa our and 15, 25, 20 and 25 B.U,
at 10 per cent soya flour and 30, 35, 40 and 4OBU at
15per cent soyafour in “Shera’, Hira", “Kalyan Sona’
and ‘Moti” respectively.,

Project, Roller Flour Miller’s Federation of India and Wheat Associates USA.
rishi Bhavan, New Delhi.
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Table 1. effect of addition of defatted soya flour and ssl
ON THE FARINOGRAPH CHARACTERISTICS OF WHEAT FLOUR/
WHEAT SOYA FORTIFIED FLOUR*

Wheat Soya S%L Water ~ Stability  MTlin

variety flour absor- timemin.  B.U.
f ption %

Shera — — 62.0 95 50
5 — 64.8 9.0 55
5 0.5 64.8 115 30
5 10 64.8 155 10
10 — 60 15 65
10 05 60 105 45
10 10 630 135 20
15 - 700 55 80
15 05 10.0 85 50
15 10 70.0 1.0 30

Hira _ _ 60.8 8.25 80
5 — 63.8 15 90
5 05 63.8 105 65
5 10 63.8 135 30
10 - 65.4 60 105
10 05 65.4 8.5 75
10 10 65.4 12.25 50
15 — 69.6 4.75 115
155 05 69.6 80 85
15 10 69.6 11.25 50

Kalyan Sona  _ _ 61.4 60 50
5 - 64.0 50 10
5 0.5 64.0 8.25 50
5 10 64.0 115 25
10 — 666 45 80
10 05 666 1.15 50
10 10 666 105 30
15 — 69.6 45 90
15 0.5 69.6 60 65
15 10 69.6 9.25 40

Moti - - 60.8 8.25 50
5 — 63.0 1.50 60
5 0.5 63.0 10.25 45
5 10 63.0 1275 25
10 — 666 6.25 [
10 05 666 9.50 50
10 10 666 12.25 30
15 — 69.8 5.00 90
15 0.5 69.8 8.25 65
15 10 69.8 1050 45

*Results are expressed on 14% moisture basis

This increase in water absorption and MTI and de-

crease in stability time with the addition of soya flour
depends upon thé physical dough characteristjcs of wheat
flour and type of processed soya flour. Although the
farinographic characteristics of Studied varieties dre not
identical byt there 1S some similarity in decrease in
staility and increase in MTI between the varieties,
Addition of SSL at 0.5 and 10 Rer cent level did not
affect the water absorption but increased the stability

Table 2. effect of addition of defatted soya flour and Ssl

ON THE BREAD LOAF AND BREAD SCORE

Wheat variety SSL 100% 5% soya 10% soya 15% soya
f6 wheat flour flour flour
flour ml ml ml ml
Shera — 484 8 4415 4045 356.0
. — 486.6 4335 386.6
10 — 514.0 A78.0 410.0
Hira _ 550 470.0 442 6 384.0
05 — 504.7 4745 405.7
10 — 5245 506.8 435.0
Kalyan Sona  —  480.7 455.5 415.0 380.0
05 — 4824 462 5 4125
10 — 5145 485.0 4325
Moti _ 5225 4845 4345 3845
05 — 5054 4635 416.0
10 — 534.8 4845 432.0
Bread score out of 60
Shera — 352 30.7 265 203
05 — 328 285 21.8
10 — 35.0 308 24.6
Hira _ 355 30.3 28.0 22
05 — 32.8 30.2 244
10 — 35.0 325 21.0
Kalyan Sona  — 35.0 29.8 26.0 200
05 — 318 285 216
10 — 35.0 308 249
Moti _ 365 313 285 215
05 — 328 298 24.8
10 — 345 31.0 25.8

and decreased the MTI which are well comparable with
wheat flour farinograph characteristics. _

Baking test:  The results of bread produced with 5, 10
and 15 per cent soya fortified flour of different wheat
varieties, with and” without SSL are summarised in
Table 2. To overcome the adverse effects i.e. decrease in
volume, grain, texture score created due to addition of
soya flour, the short time fermentation straight dough
méthod L was used.

Bread scoring and loaf volume data showed that pure
wheat varieties have good baking characteristics.
Addition of 5 per cent soya flour showed decrease in
volume and fread score Dy about 27.2-435 ml and
4.55.2 respectively. - Addition of 0.5 Rer cent SSL the
volume of breads were identical to wheat flour breads
but the bread scores were less. Addition of 1 per cent
SSL to 5 per cent soya fortified flour showed Increase
in the volume by aboyt 10-30 ml than wheat flour but the
bread score was identical to that of wheat flour bread.

By the addition of 10 per cent soya flour the volume of
bredd decreased about 60-90 ml and bread score 7.5-9.0;
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the breads were of acceptable quality. With the addition
of 05 per cent SSL although the volume was jncreased
about 30-50 ml but the total scores were not improved
appreciably. At 10 per cent SSL the loaf volume was
|dentical to that of wheat flour but the tofal score was
less. With 15 per cent soya flour the loaf volume and
bread score were reduced about 100-140 ml and 130-
1525 respectively. Bread produced from 15 per cent
soya fortified flour was not acceptable. With the
addition of 10 per cent SSL the' volume and the
total score increased about 40-55 ml and 4.25-4.80 res-
pﬁgilively but the bread produced was of unacceptable

Conclusion:  Five per cent soya flour adgition did not
affect sqfluflcantl the baking 8ual|ty_ of flours _from
‘Shera’, ‘Hira’, * al¥an_Sona’an ‘Mati" wheat varieties.
Ten per cent soya fortified bread with 0.5 and 10 per

I

cent SSL produced bread of acceptable quality, Addition
of 15 per cent soya flour produced bread Of very un-
acceptable quality which could not be improved even by
the addition of L0 per cent SSL.
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Tomato powder was prepared by foam-mat d

r
formulations of dehydrated instant tomato an(Y chicken soups réspectively for use in emergency ratigns.

17 November 1975

ing and spray drying and chicken powder by spray drying and these were used in

When compressed into

single-serve cubes (15 gLand sealed first in_cellophane followed by papér-foil-polythene Iamiriate, the soup cubes had shelf life

identical to Powders packed in cans under nitrogen.
Soup cubes

rom foam-mat dried tomato powder retained their acceptability upto s months at room temperature and 2 months at

37°C while those from spray dried powder were acceptable upto 9 months at room temperature and 3 months at 37°C and chicken
soup cubes for 12 and s months at RT and 37°C respectively. Spray dried tomato powder was superior in colour, flavour

and shelflife to the one made with foam-mat dried power.

Dehydrated instant soups are desirable components of
Service rations such as the emergency flylng ation and
the ration for submarine crew Where quick or instant
reconstitution couplea with convenience of servmgi are
called for.  Varioys tyé)es of soup powders are available
In the trade but, besides having Poor acceptahility and
shelf life in majority of the cases, they require simmering
in water for varyind periods of time prioi to consumption
and are not available in ready-to-Use single serve unit
paclﬁ._ .

Bhatia et a/.1 have developed different types of soup
powders _using. hot-air-dried” ingredienis. © These also
require simmering in water for Varying periods of time.

|t was felt necessary o develop soups in smgle serve
tablet ([cube)_ form which would reconstitute, instantly in
hot water with a view to meet logistic requirements’ for
Inclusion in" emergency rations. ~ This communication
reports the work“on ‘the development of dehydrated
instant tomato and chicken soup cubes.

Materials and Methods _
Raw material: Ripe tomatoes and dressed chicken
procured from the local market were used in the studies.
Preparation offoam-mat or spray dried tomato power:
Juice extracted from tomatoes by cold pressing using a
screw type juice extractor was sieved through 30 mesh,
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treated with potassium metabisulphite at a level of
0.05 per cent on juice weight "basls, concentrated
and. dehydrated in"the samé manner as described
earlier2. “The tomato puree was dried ejther gs such b
foam-mat drying or in admixture with skim, milk power
(L1 on the” bdsis of soluble solids) by spray drying
technique.  The |mPortant steps involved in the prepa-
ration, of the tomato powder hy the two methods are
given in Fig. 1 Cold Pressmg of tomatoes was preferred
Over the conventional hot bBreak method as the latter
yielded a puree with more suspenced solids SgquR which
interfered senouslx w1|cth subsequent concentration of the
d

juice .and with the foaming in foam-mat drying and

spraying Iin spray drying. =~

Preparation of spray dried chicken powder: Flow
sheet for the I:preparatmn of spray dried chicken powder
S qlven in Fig. 2 The cooked chicken mince, after
cooling to 0°C, was ground along with the gravy to a fine
paste t0 pass through' 30 mesh sieve ina hammer'mill, then
diluted with water'to give a slurry with about 15-20 per
cent solids to Iget a sPrayabIe consistency, passed through

temperature of 150°-160°C, product temperature of
15°-80°C, using a nozzle spray and compressed air at
grg_sgs%rfi( 5/];1 r2 Kg/cm2. The méterial wes fed at a rate of

Dehydration of onion and fresh ginger;. Onion was
dehydrated b¥ the method described By Gururaja Rao
et did and fresh gmger as per the miethod described
by Jayaraman eta/d, = _ _

Formulation, compression and packaging; All in-
(I;re_d|ents (except il hydrogenated) used”in"the formu-
ation of soup mixes were powdered to_pass through 60
mesh and dried to a moisture content of about 3 per cent
wherever necessary using m-P_ack desiccant.

The instant soup formulations as per Table 1 were
mixed unn‘o_rml¥ In adrY mixer, allowed to cure for about
2103 da¥s Ina friction top tin preferably in presence of a
desiccant and then compressed in a dry atmogphere at
ambient temperature info cubes of 1 cm side, each
wmghmP 15q, using a laboratory model 12 ton Carvey-
Hydraufic Préss and iron mould.” A pressure of 100 psig
for tomato soup. cubes and 200 p5|g for chicken soup
with a dwell period of 10 sec were found optimum for

a colloid mill"and then spray dried Using an inlet &ir
Tomatoes -> Tomato ;uice (5° Brix)
100kg 5 kg

1

6% concentrated to
20° Brix gnd cut back

Tomato concentrate
(10° an)l 315 kg

1
Cooled to 5°C

Skim milkémwder,—
375 kg

Homogenised

4
Spray dried

Tomato-skim milk
powder 6kg

90% concentrated to
20° Brixqnd cut back

Tomato concentrate
(15° Brixy 25 kg

Heated to 65°C
<-—--Distilled monoglyceride,
250 ¢

Whipped for 20 min

Foam spread on trays
4

Dried in Irossflow drier

Product passed through
30 mesh sieve

Tomato powder
3kg

Fig. 1 Flow sheet for the preparation of spray dried and foam-mat dried tomato powder.
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Chicken dressed------
1a)k%

Water, 100 kg

Sodium citrate, 160 ¢

Salt, 1.6 kg

1

r

Crushed spices* (tied in a muslin bag)-

t (Mixture of white cardamom, cloves, black
pepper, cinnamon, bay leaves and fresh ginger)

Water-

31

-»Cut into chunks

Soaked for 30 min

Cooked for Lhr- -»Gravy
-------- »Spent spices
(Biscar%ed)

Dehoned and minced
twice
—»Bones
kg
(Discarded)

Minced n|1eat 60 kg

Coole(! to 0°C

Ground !o paste in

hammer mill
------- »

Colloid mill

Chicken meat paste
(15-20°f> solids)

Spray'dried

Chicken powder
15Kg

Fig. 2 Flow sheet for the preparation of spray dried chicken powder.

Table 1. receipes for instant tomato and chicken soup cubes

Tomato soup Chicken soup,

Ingredients Foam-mat  Spray dried
dried

Tomato powder % 40.8 674
Chicken powder % — — 69.0
Hydrogenated vegetable

oil % 100 100 100
Salt % 50 50 50
Sugar % 100 100 05
Skimmed milk powder %  26.6 — 100
Onion dehydrated

powder % 50 50 45
Spice mix powder* % 06 06 10
Carboxymethyl cellulose % 20 20 —

t Comprising of dehydrated and powdered fresh ginger and
powdered white pepper in the ratio of 1T.

compression. The tablets, immediately on removal from
the mould, were heat sealed in an inner wrap of MST
cellophane (300 gauge followed ann, outer wrap of
kraft paper 660 B.C.J—aluminium foil (0.02 mm)—
polythene §15 G) laminate (PFL). For comparative
assessment the powders were also packed as such in cans
under nitrogen. _

_Analysis and storage studies: The prOX|mate compo-
sition Qf the instant fomato and chicken sou cubes was
determined by the AOAC methodss. — Equilibrium
relative humidity (ERH) was determined by ‘a modif-
cation of the graphical interpolation method of Landrock
and Proctor as described earlier6 using saturated. solu-
tions of different salts to give different rélative humidities
ranging from 0 to, 9 per‘cent at room temperature.

amples of the instant soup cubes and powders packed
as above were stored at 0°C, room temperature
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Table 2. proximate composition of instant tomato and chicken soup cubes

Composition (g/200g)
Type Moisture Protein ~ Fat ~ Crude ~ Ash  Carho- ~ NaCl  Calories/
fibre hydrate 100 §
Tomato soup (foam-mat dried) 32 151 143 17 11 546 13 407
Spray dried 39 185 10.0 16 117 53 12 3l
Chicken soup (spray dried) 30 64.0 168 — 122 40 95 423
Table 3. acceptability of instant tomato soup during storage
Browning
Sample Pack Storage Storage Jé Lovibond Tintometer units Organoleptic quality
period tem(o Reflec-
_ (months) tance Y R B
Foam-mat dried _
Powder Can with N: 2 5 60 30 — Good; acceptable
RT 52 70 30 — Asgood as control; acceptable
3 26 70 43 - Dark brown; scorched flavour. Sediments
on reconstitution; not acceptable
4 0 50 60 3.0 — Good; acceptable
RT 48 6.9 3.2 —  Slightly brown; acceptable
6 0 51 60 25 — (Good; acceptable
RT 45 6.4 3l —  Yellowish brown; just acceptable
Cubes PFL 3 0 50 60 24 - (Good; acceptable
RT 48 70 2.4 - Ll?hter colour and sI|(];htIy hard compared
0 control; acceptable
3 3 1.0 38 10 Brown; scorched flavour. Sediments on
reconstitution: not acceptable.
6 0 50 60 24 — Good; acceptable
RT 45 70 2.1 - Ligm brown and slightly hard; just accept-
able.
Spray dried _
Powder Canwith N: 3 0 54 4.2 35 — Good ;acceptable
RT 50 4.0 35 — As good as control; acceptable
3 44 14 38 0.5 Yellowish brown. Slightly scorched and
weak flavour; just acceptable.
6 0 52 4.0 34 — Good; acceptable
RT 49 4.6 33 — As good as control; acceptable
3 3 80 52 11 Reddish brown; cake formation; scorched
flavour: not acceptable.
9 RT — 47 32 — As good as control; acceptable
2 RT — 50 31 —  Light brown; weak flavour; just acceptable.
Cubes PFL 3 0 54 43 3.2 — Good; acceptable
RT 49 4.6 31 — As good as control ; acceptable
3 43 1.0 44 0.7 Slightly brown and hard ;just acceptable.
6 0 54 43 32 — Good; acceptable
RT 49 47 31 — Asgood as control ; acceptable
31 3% 80 43 10 Dark brown and hard highly scorched.
Sediments on  reconstitution; not ac-
ceptable.
9 RT — 41 32 — As good as control; acceptable
2 RT — 50 31 —

Light brown; weak flavour; just acceptable.
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(25°-30C°) and 37°C and examined periodically by a
taste panel for colour, flavour and reconstitution Charac-
teristiscs,  The samples maintained af 0°C served as
control for comparison. Non-enzymatic browning was
measured using Lovibond Tintometer and the colour
expressed in yellow, red and blue units. 1t was also
rec?rded as per cent reflectance using a reflectance
meter,

Results and Discussion

The rE)rommate composition, of the instant tomato and
chicken soup cubes are given In Table 2. Both could be
reconstituted instantly by crushing and mixing into a cup
(150 ml) (?t hot water. .
Spray dried tomato powder gave a product superior in
colour“and flavour to the one made with foam-mat
dried powder. The former had an attractive red colour
while the latter was distinctl ¥€||0WISh. Deh){drated
green ginger imparted a bettér tlavour to both tomao
and chicken soups as comf\)ﬁlred_to dry ginger while
carbokaethy_l ceIIquse_{C Cz imparted™a “desirable
smooth and Viscous consistancy 1o the tomato soup.

INSTANT SOUP CU3ES 33

The ERH of the instant tomato soup made using
spray dried tomato powder, as determined b)é the Z(graphl-
cal interpolation method, was found to e 24.0 per
ggﬂ% while that of the instant chicken soup 18.0 per

Data on the acceptabil lgy of the instant tomato, soups
du_rmg storage are gjven in Table 3 and those of instant
chicken souéJ In Table 4. _

In case of tomato_soup, the foam-mat dried product
retained its acceptability Upto 6 manths at room temge-
rature and less than 2 months at 37°C when packed both
as powder in cans under nitrogen and as cubes in PFL
pouches, while the spray dried product was accePtabIe
ugto 9 months at room temperafure and 3 months at
37°C under similar conditions of packing, There was
fading (bleaching) of the lycopene colour dun_ng stora(_ie
whicf] was more. pronounced in foam-mat dried sample
than in spray dried. In general, the spray dried tomato
soup had better acceptability and Ionger shelf life than
foam-mat dried product. InStant chicken sou 3|m|larley
packed was acceptable upto 12 months at room tempé-
rature and 6 months at 37°C.

Table 4. acceptability of instant chicken soup during storage

Browning

Storage  Storage
Sample Pack period terrép. %
(months)  (°C)  Reflec-
tance
Powder CanwithN: 3 0 50
RT 49
37 45
6 0 50
RT 47
31 42
9 0 50
RT 45
37 39
2 RT 43
Cubes PFL 3 0 50
RT 49
37 45
6 0 50
RT 47
37 42
9 0 50
RT 45
37 41
12 RT 43

Lovibond Tintometer units

Organoleptic qualitv

Y R B

25 15 02 Good; acceptable

29 19 0.9 Asgood as control; acceptable

4.0 28 13 b »

25 15 02 Good; acceptable

34 20 09 Asqgood as control; acceptable

60 30 10 Slightly darker; weaker flavour than con-
trol; just acceptable.

25 15 02 Good; acceptable

32 21 0.9 Slightly brown; weak flavour; acceptable

50 35 0.9 Brown; scorched smell; not acceptable.

30 22 09 Light brown; weak flavour; just acceptable.

25 15 02 Good; acceptable

2.9 19 09 Asgood as control; acceptable

4.0 28 13 .

25 15 02 Good; acceptable

34 20 0.9 Asgood as control; acceptable

60 30 10 Sligl?ltly brown; weak flavour; just accept-
able.

25 15 02 Good; acceptable

32 21 0.9 Slightly brown; weak flavour; acceptable.

60 33 10 Brown; scorched smell; not acceptable.

3.0 22 0.9 Light brown; weak flavour; just acceptable.
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S_torage of all the above products beyond the specified
period at 37°C caysed rapid and 3|gn|f|cant browmng
with scorched smell and flavour losS and tendency t
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packed in cans under nitrogen. As such compression
Into cubes can replace nitrogen . packing effectivel
thereby

effecting considerable “saving in” packing cost

curdle or sediment on reconstitution while the onsét of  besides saving space.

these changes at room temperature was considerably
slow and I8ss drastic. In fact, some samgles of spra
dried tomato soup and chicken soup tested after
months and 16 months at room temperature respectively
were found to still retain their acceptability somewht
without significant change_ in colour as compared to
sample at 37°C but with light browning, loss of tlavour
and scorched smell as compared to control and were
considered to be acceptable under conditions of duress
as likely to_be encountered du_rlng emergency feeding.
No rancid flavour was noticed in any of the stored
soups during sensory evaluation. Non-erizymatic brown-
Ing measuyred in terms of P_er cent reflectance and tinto-
meter units generally confirmed the visual observation.
In general;"the sodp cubes packed in flexible laminate
poucties had a shelflite identical with that for the powder

References

L Bhlatia, B. S, Nair, K. G. and Lai Girdhari, Def. Sci.J., 1961,

1

2. Jayaraman, K. S., Goverdhanan, T., Sankaran, R., Bhatia,
. S.and Nath, H.,./. Fd Sci. Technol., 1974, 11, 181.

3. Gururaja Rao, R., Viraktamath, C. §., _Ku%puswamy, S,
Bhatia, B. S., Igyengar, N. V.R. and Bhatia, D. S., Def. Sci.
J, 1964, 14,43,

4. Jayaraman, K. S, Goverdhanan, T. Anthony Das, S,
Mathur, V. K., Bhatia, B. S, and Nath, H.; Indian Fd
Pckr, 1974, 28, 42.

5. Official Methods of Analysis, Association of Official Agricultu-
ral Chemists, Washington, D. C., 9th Ed., 1960.

6. Jayaraman, K. S,, Ramanuga, M. N., Bhatia, B. S. and Nath
H.,7. Fd Sci. Technol., 1974, 11, 162.

Relative Cooking Behaviour of Semolina from Maize,
Sorghum, Wheat and Rice

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

Manuscript Received:

Comparative studies were made on cooking time, and swelling
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roperties of semolina from wheat, rice, maize and sorghum. While

cooking time increased with increasing average mesh grade o? semolina in all the cereals, maize and sor%hum semolina required

disproportionately longer cooking forsoftening as compared with rice and wheat.  Grinding to about -

brought down the cooking time 0f the former o about 10 min.
sorghum whereas it was intermediate in maize and rice.

Wheat semoling is a Pogular article in oriental diets
85 It cooks; o a soft, consistency fairly quickly and Is used
for pre armg a variety of products. ~ Semolina from rice
maize and sorghum are however less Tpopular becauise of
upsatisfactory ‘cooking properties, he% cook to Ipa_sty
viscous or stff products. A study of the comparative
cooking, behaviour of semolina from these important
foodgrains has been therefore undertaken and the results
are presented here.

Materials and Methods _

Hﬁb”d white maize gGanga _Safed), hybrid sorghum
CSH 1), and hard wheat (Bansi) were déhusked with a
AcGill miller as described earliér], ground coarse in a
disintegrator and graded by passing through standard

_ : 0+60 mesh, however,
Highest swelling was obsefved in wheat semolina and least in

BSS sieves into+22, —22 +30, —30 +44, —44 +52
and —b2 +60 size fractions. Milled white rice (5-1069)
was also ground and graded S|m|IarI%f. Adhering husk or
bran particles were separated by gentle aspiration and the
foIIowmg studies were made on'the semolina fractions.

Swelling I, water: ~ Since cooking Inboiling water
resulted in high Ieachm[q and thereby loss of “surface
solids, swelling was defermined at 70@ by method
similar to that used by Leach et al2. The semolina was
added to 10 parts of water held in a c,entrlfuPe fube and
maintained at 70+1 °C. At 10 min intervals the tubes
were removed from the bath, centrifuged at 2500 rpm for
10 min and the total weight of sedimen: noted. Swelling
number was calculated s v_ve|%ht of wtter absorbed per
unit weight of semolina while Cooking.
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Cooking time vis a vis particle size of semolina: The  Data on_cookln%tlme as influenced by semolina grade
semolina ‘sample was cooked in_boiling water unti| it P_resented in Fig 2 show that in all samples, cookmg
became soft as judged by pressing befween two glass time increased With hlgher average mesh size of th
plates and the time taken was recorded. Sorghum’and  semolina. While rice and wheat semolina cooked to soft
maize semolina (+22 and —30 +44 BSS grades) were  product within a short period (5-15 min) the correspona-
extracted with 70 per cent alcohol for 36°hr to” effect mg cookm%penods for the maize and sorghum semolina
Partlal dissolution of the alcohol, soluble prolamins and  ranged from 10min to more than 3hr. It IS Interesting to
he extracted samples were. air dried. The effect of alco-  note that the cooking time is not correlated with the
holic_extraction on cooking time was determined as swelling quality. For instance the swelling of the maize
described above. | semolina s %eneralhi(hlgher than that of rice but it takes
In the case of maize the horny endosperm and the  a longer time to cook to soft consistancy. Cooking time,
oPaqu_e central core were separated b¥ hand dissection s judged in these studies, is determined by the pénetra-
of individual grains and semolina (—22 +44 ?rade_was tion and absorFtlon of moisture by the. core of the
prepared from the respective fractions. Relafive differ- semolma.,The_onger cooking time and hl%her swelling
ences in cooking time between them were also determined — observed in maize Semolina might Inglicate Tiigher water
as above. . : absorption by the peripheral part of semolina as com-
Microscopic examination of swollen semolina: The pared'to its core. _
semolina was held in water at 70°C and at the end of 15~ Alcoholic extraction which would parUaIQI extract the
min, samples were withdrawn and examined under a Prolam_ms of the majze and sorghum reduced the cookmg

stereo microscope. ime slightly (Fig. 2). In the cdse of maize, it was foun
Results and Discussion F

Swelling quality, cooking time and softness durin 200
cookmg: Swelling number‘data for the semolina, (Fi
showed that. at a stages, wheat semolina exhibited th 180}
highest swelling number while sorghum semolina re-

corded the lowest values. Maize semolina was found to
have hlgher swelling numpber than rice s can be expected 160F
from the relative “swelling power of thelr starches3

However at 50 and 60 min the rice semolina showed \aok
slightly hlgher_ swelling than the former. The reasons

forthis behaviour have to be further examined.

—
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Fig. 1. Comparative swelling quality of semolina from wheat Fig. 2. Effect of semolina grade on cooking time of wheat (W)
! (W),price (R), maize %Mq) and sorghum () with progres- rice (R), maize (M, MJ) and sorghum (S, Si); Mi and

sive cooking. Si are alcohol extracted.
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WHEAT
Fig. 3. Comparative appearance of semolina after swelling in water for 15 minutes

that cookm? time for semolina_from the horny endos-
perm was 3|ghtl7y longer (32 min) than for the central
core particles (27 min). _ _

Microscopic. examination of swollen semolina particles;
Wheat semolina swelled rather rapidly and remained
intact in swollen condition with minimum disintegration.
Rice, maize and sor%hum semolina swelled moré” slowl
than wheat and whef the swollen particles were examin-
ed with the stereomicroscope it was found that after a
certain extent of swelling, there was disintegration. of the
cooked surface Tayers, ‘the uncooked portion in the
centre appean_n? oPaque and intact. Sorghum semolina
Was hlghly resistant to swelling changes and the particles
presented a white angular a apearance with poor particle
swelling._ The relative apperance after swelling for 15
min at” 70°C of the semolina samples is presénted in
FII%;. 3. The comparatively larger ‘size of the swollen
wheat semolina can be seenfront'the figure,

It is known that wheat and rice smolina used for
making soft cooked ﬁ_roducts like U_Pmav, Bhath and
|dli can he cooked within 5-15 min while semolina of the

same grade from maize and sorghum. cooks to a stiff

product and also takes a much Io_nger time to cogk. The
present results suggest that If finé grade semolina (-44

SORGHUM

-i-60 mesh size) is prepared from maize and sorghum
the cooking time can be brought down to the range of
10-15 min. “Fine grinding and grading eould therefore be
used as a method' of improving the popularity of maize
and sorghum semolinas for ‘making” culindry dishes.
Cooking™ trials have shown that more water 52.75-3
parts pér unit weight of semolina) would be neeced for
ettmg a s0ft but non mashy cooked product from maize,

heal and rice semolina normally need 2.25-2.5 parts of
water for soft cooking. These are generaII%/ In keeping
with the results on Swelling number of the semolina
samples. 1t has alsg heen found that if maize grits as
well'as sorghum are flaked to 0.5 to 0.2 mm thickiess the
cooking time of these products can be reduced to the
same lével as that of rice.
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Coiiform organisms (167) isolated from certain spices have been subjected to detailed biochemical examinations. Of these 129
strains have™been classified as Escherichia coIrHO Klebsiella pneumoniae(41), Klebsiella ozaenae(6), Enterobacter hefnraeﬁ1
Enterobacter Irquefacrensf ) and Pectobacleran4 ). Pectobacterium and K. pneumoniae predominated. Isolates of Escherichia

coli have been serologically typed.

Spices are known to be contaminated with bacteria
easts and moulds, causing spoilagel2. Among different
acteria in foods, colrforms especially Escherichia coli)
are considered to be_indicative of sewae or f aecal
no| Iutron and the Possrble presence of path ffqens
conorm ensrtyo Spices varred with the different ty
of these commodities and modes of processrng23
Enterobacter aerogenes were predominant in dehydrated
onion and qarlrczt Escherichia coli, Escherichia freundii
and. Klebsiélla slo were isolated from black-pepper by
Christensen et al5

In_the present paper, an attempt has been made to
classify some of the coltforms isolated from black pepper,
dry |n%er coriander, fennel, red-chillies, cumin, garlic,
fenu%re k, turmeric, mustard, tea-masala, curry powder,
basedl on a variety of biochemical tests.

Materials and Methods

Samples of spices listed above were examined for
coIrforms usrn%n rilliant- Preen Iactose bile broth (BGLB)
and eosin-me Yene blue agar 3 . urther
Isolation of coli rms Wwere done by fran ferrrng tggrca
colifrrm organrsms from EMB agar to B
Posrtrve growths were cultured n nutrrent broth for
urther hiochemical fests.

167 cultures of coliforms were tested for indole, methyl-

red (MR), Voges-Proskauer (VP), citrate (Simmon’s
crtrater? motylity, growth on, Urease a ar, KCN and
gelat Iguefac i Indol, M.R. and V/.P. tests were
Performe after 48 hr incubation at 37°C in per cent

ryptone and MR-V/P broths, respectrvely Reactions in
Simmons’ crtrate slants were observed upto 7 days at
31°C. Motr ity test was erformed b){ han?m? dro
method from youn brot cu ltures. rque action

elatin was observe uRto days at 37°C in 12 per cent
Selatrn medium after chilling it &t 20°C. Urease doro uc-
lon was tested on Christensen’s medium at 37°C for 7
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),

da}/s They were also tested for fermentation of malo-
nate, glucose, lactose, sucrose, mannitol, dulcitol,
salicin, ‘adonitol, 1nositol, sorbitol, arabinose, rafiinose
and rhamnose. Carbohydrate fermentation wes carried
out at 1per cent concentration at 37°C for 7 days.
Ability to hy rolyse pectate gel was noted after 24°hr
at 37°C andthe ne?atrves were incubated further upto
% ¥\é%e8ks E. coli strains were serotyped according to
|

Results and Discussion

A total of 167 coliforms isolated from spices were
subgected to_biochemical characterisation and classified
as Stated in Table 1

The classifications used in the resent studtf Was hased
on the data collected by Edwards and Ewin

Escherichia coli:  The brochemrcal characterrstrcs of
isolated cultures are compared with that cited rn the
literature and recorded in Table 2. From Table 2, it IS
seen that most of the isolates had the t}/ ical biochemical
characteristics.  Except for indole, citrate, motility and
inosttol, there was close agreement in biochemical

Table 1. types of coliform organisms present in spices and
CURRY RS

Organisms No. of isolates

Escherichia coli

Klebsiella pneumonia 41
Klebsiella ozaenae

Enterobacter cloacae 13
Enterobacter aerogenes 6
Enterobacter hafniae 5
Enterobacter liquefaciens 6
Pectobacterium 42
Unclassified 38

Total 167

37
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Table 2. summary of the biochemical reactions (37°C) of
10 STRAINS OF ESCHERICHIA COLI ISOLATED FROM SPICES

Biochemical tests Sign No. of isolates
giving +ve
reactions
Indole + 8
Methyl-red + 10
Voges-Proskauer — 0
Citrate (Simmon’s) — 0
Motility -t-0r— 10
Urease — 2
KCN — 0
Gelatin liquefaction (37°C) — 0
Malonate — 0
Glucose + 10
Lactose + 10
Sucrose d 7
Mannitol + 10
Dulcitol d 8
Salicin d 4
Adonitol — 1
[nositol — 3
Sorbitol + 10
Arabinose + 10
Raffinose d T
Rhamnose d 10

+ =90% or more strains positive

—=No growth in 90% or more strains
+0r—= Ma*orrty positive

d =Different reactions.

Table 3. serotypes of e. coli isolated from spices and curry
POWDERS

Serotype No. of strains

ik

17

69
Rough strain
Untypable

reactions observed |n the Doresent study and that of Ed-
wards and wrng ube et als.” Indole and MR
posrtrve VP, Ccitfate, KCN gelatin, malonate, urease

ectate’ negative strains™can be classified as E
coh owever, indol and urease variables were observed.
E. coli_strains were confirmed by serotyping and record-
ed In Table 3,

On the hasis of specific E. coli ‘O’ antiserum reactron
corstrarns were'classified |nto 0L, 17, 69, rou%2
untzfa eserot)Apes 8 regorte in Table' o%
mdrcate fhat the colonies were rough on the

%ranu ar rovvt were observed in the broth culture,
Cros reactions witn man¥ antisera occurred. 1t would
be difficult or |mpossrble 0 |dent| the “0” antigens of
the rough strains, Two E. cali strarns were untypable.

Klebsiella:  The brochemrcal characteristics In com-

TABLE 4. SUMMARY OF THE BIOCHEMICAL REACTIONS (37 C)
given by some strains of Klehsiella ISOLATED FROM
SPICES

K.pneumoniae (41> K. ozaenae (6)*

Biochemical tests  Sign No. of isolates Sign No. of isolates

gvrng% +ve giving +ve
reactions reactions
Indole - 0 — 0
Mathyl-red —or+ 1 + 6
Voges-Proskauer + 3% - 0
Citrate (Simmon’s)  + 3 d 4
Motility - 0 — 0
Urease + 39 d 2
KCN _ + 4 + 01— 5
Gelatin liquefaction  — 0 — 0
Malonate + 4 — 1
Glucose + 4 T 6
Lactose + 41 d 6
Sucrose + 41 d 3
Mannitol + 41 + 4
Dulcitol —or+ 16 — 0
Salicin + 41 + 6
Adonitol +0r— 32 + 6
Inositol + 41 d 4
Sorbitol + 4 d 4
Arabinose + 4 + 6
Raffinose + 41 + 6
Rhamnose + 41 d 4
Pectate — 0 - 0

{ Figures in the bracket indicate No. of isolates studied.
— =90% or more strains negative
+ =90% or more strains positive
+or—-Majority are positive
—or+ Marorrty are negative
= Different reactions

parison with typical biochemical reactions for (a) 41
Isolates of K. pneumoniae and (b) 6 isolates of K. ozaénae

are shown in Table 4,
a) K. pneumoniae: It is seen fron Table 4 that all
ectate and

Isolates were negatrve for indol, motility,
N Twent nine per cent of the sfrains

gelatrn liquefact]
were M.R. positive. Edwards and wrng? reported 6
er cent of their strarns osrtrve for irdole, 13 per cent
R. positive and 3 per cent liquefied gelatin, However,
Dube et aIP observed that 22 per cent of their strarns
Were |n ol posrtrve 20 per cent M gosrtrve Tper
cent | uefred eatrn and 6.2 er cent were mofile.
|oce ical reactrons ofthe 150 ates In this stud cIose
?ree with that of Edwards and Ewing7. Indal, motr
lity, gelatin and pectate negative isolates can be classified
as Rneumonrae However, M.R., dulcitol adonitol
and other variable reactions were encountered
b) K. ozaenae: From Table 4. It Is Seen that these
organisms were negative for indole Voges -Proskauer,
matility, gelatin and"pectate. Malonate and dulcitol were
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not fermented. The biochemical reactions more_or less
%;;reed with the report of Edwards and Ewing/. Though
P. positive and M.R. negative reactions”have been
stressed as important characters of Klebsiella0, they
have been found to_be variable by several workersg.L
Enterobacter: The ~biochemical reactions of  E.
cloaxae, E. aerogenes, E. hafniae and E.. liquefaciens
along with those fypical reactions are given in Table 5.
~ Cloacae: " In the present stud
of the strains were indole positive, ?er cent MR,
positive, 38 per cent fermented dulcitol, 53 per cent
adonitol and 46 per cent inositol. Edwards and Ewing/
reported 0.5 per cent indole and 0.3 per cent MR,
pasitive.  Thirteen per cent fermented dulcitol, 28 per
cent adonitol and 34 per cent jnositol.  Except for these
minor differences, the biochemical reactions of the isolat-
ed strains agreed with that of Edwards and Ewing7.
Indole, M.R" and pectate negative KCN, motility and
gelatin positive can be classified as E, cloacae. However,
indole, M.R., urease, dulcitol, adonitol and other vari-
ables were observed.

ES(TabIe B), 7 per centhose observed

39

E. . aerogenes: From Table 5 it is seen that these
organisms were Indole and M.R. negative. ~All of them
Were urease positive, 50 per cent liguefied gelatin and
16 per cent’ fermented dulcitol, while Ewards_and
Emeﬂ reported only 3 per cent Urease positive, 77_Per
cent fquetied gelatin’ and 4 per cent fermented dulcitol.
Except for Urease reaction, there was not much variation
in the biochemical characteristics of the isolaes from
by the above authors. Indol, M.R.,
urease, dulcitol and pectate negative strains can be
classified as E. aerolgenes. However, urease and dulcitol
variables were observed. . _

. hafnige: . From Table 5, it is seen that all Strains
were negative for indole, citrate, urease, adonitol, inositol,
sorpitol, rafiinose and pectate. 20 per cent were V.P.
positive, 40 per cent I|(iuef|ed gelatm, 80 per cent motile
and KCN positive. All isolatss were positive for MR.
malqnate, glucose, lactose,_mannitol,” dulcitol, salicin,
araninose and rhamnose. The \.P. and gelatin lique-
faction reactions did not agree with the observations of
Edwards and Ewing7 who' reported 50 per cent V.P.

Table 5. summary of biochemical reaction (37°C) of some strains of Enterobacter isotated from spices

E. cloacae 113)*

Biochemical tests Sign No. of Sign
isolates

giving+ve

reactions
Indole — 1 —
Methyl-red — 3 —
Voges-Proskauer + 2 +
Citrate (Simmon’s) + 13 +
Motility + 2 +
Urease -For— 9 —
KCN. . + 13 +
Gelatin liquefaction + 12 -For—
Malonate -For— 13 For—
Glucose + 13 +
Lactose + 13 +
Sucrose + 2 +
Mannitol + 13 +
Dulcitol -For— 5 -
Salicin d 3 +
Adonitol -For— 7 +
Inositol d 6 +
Sorbitol + 13 +
Arabinose + 13 +
Rafiinose + 12 +
Rhamnose + 13 +
Pectate — 0 +

*- Fi

E. aerogenes (§*

E. hafniase (5)* E. liquefaciens (6*

No. of Sign No. of Sign No. of
Isolates isolates Isolates
g|vm?+ Ve giving+ve giving+ve
reactions reactions reactions
0 — 0 — 0
0 For— 5 +0r— 4
6 Fer 1 —or+ 3
6 Fer— 0 + 6
6 + 4 d 5
6 — 0 d 2
6 + 4 + 6
3 — 2 + 6
6 +Cr— 5 — 2
6 + 5 + 6
6 —or+ 5 d 6
6 d 1 + 6
6 + 5 + 6
1 — 5 — 0
6 d 5 + 6
6 — 0 d 0
6 — 0 + 6
6 — 0 + 6
6 ¥ 5 + 2
6 — 0 d 4
6 ¥ 5 — 2
0 — 0 — 0

ure in the bracket indicates nc. of siolates studied.

+ :90%/0 0r more strains positive.
—=90% or more strains negative
+ 0r—=Majority are positive
—0or-F = Malonty are negative

d = Dif

erent reactions
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Table 6. summary of biochemical reactions (37°C) of 42
strains of Pectobacierium isolated from sfices

Biochemical tests Sign Number of strains
giving +ve reactions
Indole —or+ 7
Methyl-red +0r— 10
Voges-Proskauer —or+ 3
Citrate (Simmons') d 3
Motility +or— 36
Urease d 6
KCN _ +0r— 3
Gelatin liquefaction + 42
Malonate —or+ 4
Glucose d 42
Lactose d 42
Sucrose +0r— 34
Mannitol +0r— 40
Dulcitol — 3
Salicin d 3
Adonitol — 0
Inositol — 0
Sorbitol — 6
Arabinose +0r— 5
Raffinose d 39
Rhamnose d 4
Pectate d ¥

+  “90% or more strains positive
—  =No growth in 90% or more strains
+ 0r—=Majority positive

—0r+ = I\/_IayorltY negative

d  =Different reactions

positive and_non-liquefaction of qel_atin. V.P.. gelatin,
mbotlllty(,j KCN. sucrose and dulcitol variables were
observéd.

ven in Table 6. This genus is heterogeneous possessing

e general characteristics of Enterobacter and' Klebsiella
which has been classified as |rre(11ular or Intermediates_ by
Collins2 and Thatcher and_ Clark6, The outstanding
characteristic of Pectobacteria is their ability to liquefy
pectate gel. a characteristic that is nol shargd by other
coliforms13 o _

The isolated strains did not fermen. adonitol, 16 per
cent were indol positive, 24 per cent M.R. p03|f_|\_/e, 14
per cent urease gosnw_eJ 7 per cent dulcitol positive, 14
per_cent sorbitol positive, and 12 per cent arahinose
positive,  Except for glucose, dulcitol and arabingse,
other biochemical reactions agreed with the observations
of Edwards and _Ewmg?. _ Pectate positive, adonifol
inositol and dulcitol negative strains can be classified
as Pectobacterium. Many variable biochemical reactions
were observed.. . L

Thirtyeight isolates with many variable biochemical
reactions encountered in the study could not be classified.
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Comparative Performance of Purebreds, Fi and F2
eneration Broiler Chickens for Edible Meat
Per Cent and Meat-Bone Ratio
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Comparative performance of purebred broilers, of White Comish, New Hampshire and Australorp and their crossbreds in Fl and
F2 for per cent edible meat and meat bone ratio in the raw and cooked form was studied. The order of ranking was FI, F2 and
purebreds. The decline in performance of F2 was almost 50 per cent of the increase of FI over purebreds, theréby indicating the

presence of heterosis for these two traits.

Good strain broilers possess high dressing yield and
meat-bone ratio. The meat-bone ratio differsin different
breeds and_ the differences depend upon several genes
having additive and non-additive effects. _Edible meat
and meat-hone ratio increases with live weightl  Maha-
devan and Bose? reported that the percentage of edible
meat in Desi chicken is comparatively more than in
White Leghorn and Rhode Island Red at different stages
of growt. In view of this, evaluation of the available
broiler breeds and their inter crosses in Indig for ediple
meat and meat-bone ratio, is prerequisite for making
a choice, of most efficient meat birds. Since these
characteristics greatly influence the acceptability, yield
of raw and cooked” meat of the threg purebreds, F
crossbreds and FI inter-se progeny (F2 group) were
compared.

Materials and Methods

For this investigation, four randomly selected 12
week old birds of the three following™ groups were

selected. _
(1) Purebreds a) New Hampshire (N)
b) White Cornish

(h) FI Crossbreds
(') F2 Crossbreds

Twenty two raw carcasses were used for estimating the
Eercenta e edible meat and meat-hone ratio. In andther
tudy, 22 carcasses of the same traits were estimated
after cooking them in an electric hot air oven at a tem-

5

4

perature of 163°C for 90 min, The bones and edible
meat were separated manually in both cases.

Results and Discussion

Per cent edible rawmeat: Crosshreds of White Cornish
x Australorp In FI and F2 generations and Australorp
%urebreds yielded highest édible meat average bemg
5.2, 516 and 54.0 per cent respectively (Taple™1). Th
FI crossbreds were' distinctly superior'to either parent
strain except in the case of Australorp x White Comish.
But the inter-se progenies yielded less edible meat than
FI except Au_stralorg-Whlte Cornishx Australorp-White
Cornish, which was hl(t]her than Australorp x White
Cornish. The intermediate values in FI as compared to
Rurebre_ds and FI are probably due to the presence of
eterosis for this trait. _

Per cent edible cooked meat: The yield of cooked
edible meat showed the_ trend simildr to raw meat
gTabIe 1?]. The loss of moisture on cooking was variable
mong, the various genetic rou_gs and thus the ranking
for yigld of new and cooked edible meat did not corres-
ond comﬁ)letel . Penteado et aP. and Stotts and
arrow4 also_observed that crossbreds were superior
to purebreds for meat production. Whether variability
in cogking Yield in the different groups is due to cross
bregding O not, It Is rather_difficult to decide on the
basis of the available data. This needs to be studied as
detailed under controlled experiment.

Meat-bone ratio: The meat-bone_ ratio ranged bet-
ween 4.10 and 5.47, there ben&gi practmall; no difference
between parent strains_and F1.. But FZ crosses were
comparatl_ve!]y lower.  The ranking of crosses were not
the same in different generations.

The ratio on cooked basis ra_n%ed between 2,52 to
399, The trend of the observation was same as in the
case of the meat-hone ratio on uncooked basis.
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Table 1 edible meat and meat-hone ratio on raw and cooked basis in f! and f2 crossbreds of broilers

Generation Genetic group % Raw meat % Cooked meat ~ Meat:bone (raw)  Meat:bone (cooked)
FI NxW 54.12 38.59 452 3.22
(2 (2 (2 (2
NXA 54.30 39.35 547 399
(2 (2 (2 (2
W XA 55.25 44.44 488 394
(2 (2 (2) (2
AxW 46.09 3353 443 32
(2 (2 (2 (2
F2 NWXNW 49.40 35.58 461 341
(2 (2 (2 (2
NAXNA 50.90 36.58 4.23 3l
(2 (2 (2 (2
WAX WA 5167 40.05 4.10 310
(2 (2 (2 (2
AWXAW 5%.57 3%.&;5 %28)7 ?%O
2 2
NxN 51.34 30.72 422 252
(9 (2 (2 (2
Purebreds WxW 5(2.?6 31.83 241 3.89
2 (2
AxA 54.04 33.55 .2;8 £27)9
(2 (2 (2 (2
The number of observations are given within parentheses.
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RESEARCH NOTES

INSECTICIDAL DOSES OF METHYL IODIDE IN
FOODS AND ITS RESIDUE

Insecticidal dosages of the fumigant, methyl iodide (Mel)
for Tribolium castaneum in the presence of different food
commodities are reported. Mel residue remaining in
different food commodities at different dosages have also
been determined. It was found that the nominal concent-
ration-time product for 100% effect was hi%hest for ground-
nut meal which showed a residue level of 0.45 ppm.

Methy! jodide (Mel) has shown promise as an effective
fumigant for the control of stored product beetles', The
present Investigation is an effort to determine the in-
secticidal dosages of this fumigant in the presence of
different types of food grains, ofl seeds, nuts, dry fruits
and processed foods and the’ residue left as Mel after
normal aeration in atmosPherlc ar.

. One hundred to 150 g of the food materials g{oad) Were
filled into 355 ml capaCity glass jars with B24 standard

joint openings and B24 hollow stoppers with rubber
septum) plugs.  The variation in the weights was due
0 the ‘different bulk densities. Low Bulk densﬂcy
materials filled up the available sgace necessitating regluc-
tion in the mass used. Thirty 3-4 weeks old Tibolium
castaneum Herhst adults held in open end glass tubes
with coarse cloth diaphgram closures were inserted in
the middle of the load. _ _
Mel was introduged as vapourlunder a shght suction
brought about by forcibly withdrawing about 20 ml air
using a slenge. AtmoSpheric pressure was restored
immediate c¥ Exposure periods of 24 and 48 hr were
%lven based on mortalities obtained in trial experiments.
ets of dose-exposure. combinations giving only 100 per
cent effect are given Table 1 o
Commadities were sampled for estimation_of Mel
resicue after one week of aeratjon at 273;20C under
static conditions, without forced aeration.” Free Mel
resicue was determined colorimetrically after eluting
Mel with ice-ccld methanol from the commodities2

Table L mei doselexposure required for 100% effect (T. castaneum adults) and residue

Material Dosage
mgA

Pulses

Red gram (Tur dhal) splits 32

Bengal gram (dhal) splits 16

Black gram (chal? splits 16

Green gram (dhal) splits 48
Oil seeds & nuts

Groundnut kernels 16

(with cuticle)

Groundnut (pieces) 96

Groundnut meal 128

Cashew kernels 48

Walnuts 64

Almond kernels 8

Copra ]

Til'seed (Sesamum) 8
Dry fruits

Apricots 8

Figs. 4

Raisins 8
Spices

Coriander 8

Cumin 8

Chillies (red pepper) 16
Processed foods

CSM (corn-soia-milk powder mix) 64

Groundnut cake 3

Coffee beans 8

Exposure Nominal c.t. Mel residue.
hr mg.hrA (p.p.m.)
48 1536 1.14
24 384 0.73
24 384 043
48 2300 0.65
48 768 o2
24 2304 —

48 6150 0.45

24 1150 2.20 564 mg/lg**
24 1540 0.96 (48 mg/L)**
24 192 0.97

24 2330

24 19 119

24 192 .

24 %

24 192 '

24 192 0.96

24 192

24 384 '

48 3072 —

24 710 0.80

24 192 0.83

# Estimation of Mel was not possible by the method followed, due to turbidity which masked the yellow colour of Ce (IV).
{ + Inthese two cases the residual Mel'was estimated when the dosage was at the indicated levels.

3
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Among the commdities tested nominal concentration
time (c.t’) products for 100 per cent effect were highest
for %roundnut meal followed by CSM, copra, groundnut
Erec reen gram splits, wllnuts, tur” dha cashew
ernefs rang] 50 mg hriL). G Groubdnit cake
d groundnut kernels were next (770768 mg hr/L)
foIIowedb Bengal Igram black %rams lits and"chillies
(384 mg Ar/L). ~ Almonds, til seeds, raisins, apricots,
corjandér, cumin and coffee seeds required 192 mg
Qg/L FHg/erequrred the lowest nominal c.t. product o
m
Thg resicye of Mel was highest with cashew kerneIs

pml) foIIowedb til seeds (1 19 ppm tur a (L14
ppm almonds pm walnuts (0 ppm corr
ander (0.96 ppm), co e eans 083 roun dnut
cake (0.8 rppm green ram dhal { 065 groun nut
meal {045 ppm)-and back ram dha

lowest resid ue was shown roundnut ernes wrth
cuticle (0.22 ppm). Resrdue determrnatrons in d
fruits and copra could not be carried out by the method
foIIowed due to formatron ofturbrdr which masked the
yellow col ouro fCe ( \/}b It is possrb thatfoods rich in
rotern an fat aso more Mel. This has been
shown in the case of

When compared to methyI bromrde (MB) as regards
effective dosagesd generally Mel a Rears to require
higher doses with exposures of 24-48 hr which is t0 be
expected, as Mel is a Jiquid fumigant (lower vapour
pressure) and hence is likely to be Sorbed more by the
commodities. Except for flour, nut, meats or meal$, the
dosages required for the whole grains, pulses, dry fruits
and Spices are not very high for an effective treatment
and hence shows proniise & a rTgood alternative to MB
especially for in- package treat ents.  The 100 per cent

effect on T. castaneum adults serves as a parameter for
an effective treatment with Mel as Muthu et al.5 have
shown that T. castaneum adults are more tolerant than
E)ugae and eggs although the larvae are a little more

The resrdues as Mel also appear to be quite low %maxr
mum being 2 ppm) and are not likely to be of any toxico-
logical srgnrfrcance According t0 Johnson* repeated
darly dos gg‘ even 30-50 mg Mel per kg body weight
snowed no effect.

No attempt is made in the present work to investigate
the reaction products of MeI wrth the food constituents.
Majumder et al.L reported ger cent reactron wrth
methionine with Mel compared tg, 52 per cent with M

dtarnt or off flavour couId be discerned in the treated

In view of the ahove evidence it appears possible to
utilise Mel for fumigation of stored products, especially

for in-package and rigid container treatments of pro-
cessed foods, dry fruits, nuts and spices.

The authors” record their thanks to Mr S K.
Majumaer, Project Coordinator, Infestation. Control
and Pesticides Discipline and Dr B, L Amla, Director of
the Institute for the useful discussion m the course of
these investigations.

Central Food Technological
Research Institute,

Mysore.

24 December 1975

M. Muthu
J. R. Rangaswamy
Y. N. Vijayashankar
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RENNET SUSCEPTIBILITY OF CASEIN
MICELLES FROM POST-PARTUM MILK*

acuj W o %‘he 1 '?r&“d'w{:o%“s‘t‘#ﬁd o
ot Sl ) bR hbe na“t?st i i

o rennetactron compared to casein fromnormal m||k
it s

c (pm e sialic acid content |p Casein
radua ecr asel |ts rennet e nent re ease |n
reased wt the odt e5th ga Ihad
ar casels |rr [ also
owersra IC &l ten er |cacr release

on rennet action, teco espo ng acr caseins.

The initial secretion of the mammary glands of mam-
malian species |s termed as colostrum Or post-partum
mrIk and the animal starts secreting normal milk usually
after 7-10 days of parturition, unng the transitory

eriod from colostrum to normal milx, the milk consti-

ents und er 0 a rapid change both, quantitagively and
g]ua litativel r¥ Besicles other constituents, chan’ges n

the protel ous contents have_been of great, interest
ecause of their 2prvota position I dairy industry.
Porter and ConardZhave made a study of such changes in
milk serum proteins whereas Joshi et &3, have delineated

*N.D.R.I. Publication No. 75-116.



CASEIN FROM POST-PARTUM MILK 45

the changes on the proteose peptone fraction. Recently
some interest has alsp been_shown in the post-partur
changes of casein moeity45. This stimulated our Interest
to examing the cow casein micelles isolated from, post-
partum milk for its rennet susceptibility. Since micellar
casein differs markedly from acid casein6-8, a compara-
tive study wrth the acid casein from post-partum  milk
was also'made. Such a study is Irkely to etermrne the
influence of post-partum mil SW ich may be b){
producers N normal milk) on the rennet dependen
ch eese making process.

The post- a um milk_samples were collected from 10
|nd|vrdual anrmals of Tharparkar (cow) herd of the
Instityte, every morning, onsecutrveyfrom 1st to 10th
day afterP arturition (the. st da I\X sarmple was collected
immediately after partuntron |ceIIar and acid caseins
werethen Isolated from these samples through ultra-
centrifugation and acid precipitation asindicated earliero.
Sialic atid content was estrmated by Warren'sd thio-
barbituric acid assay method and its reIease on rennet
action Was determingd accordrn%lto Gupta and Gangulil0)
The calf rennet powder used in the study was a

reparatron of Hansen Lab orato Cop enha en and
N-acetyl-neuraminic acid was from |ma hemi-
caI Co US.A. Other chemicals used were of analytical

. The results of the study (average valueﬂ are defarcted
inFig. 1(A &B). Perusdl of Fig."IA clearly reveals that
caseins (micellar and acrd?( obtdined from st day colo-
strum  (post-partum mrlg) contained _much hgher

(almost double) amounts of bound sialic acid as compared

A
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Fig. 1A Sra]rc acid 0 gntent of micellar and (acrd cas(erns in milk
as Influenced by post-partum period (

Fig. IB Extnf of §i I|c cld teIe e by 0.1 ml rennet ﬁof %
%f 0onc. 5m £asein so ut| ne“(S?Cfrom micellar
and acid caseins of post-partum mi

to the caseins isolated from the normal milk qbtained
fter 10 days of parturition. Such contents were 8.23 and

m o Caseins in case of micellar caseins and 12.02
an rdgcasern In case of acid ¢aseins, respectrveIY

lA fu her reveals that sialic acid content gradualy
decreased with the post-partum period. Such a reduction
in the sialic acid resrdue of micellar and acrd Caseins was
observed upto bth a)f &ost partum period. It appears
that after Sth day (till 10th day) the caseins attained a
more or less constant |ovel ofsra ic acid.. Fig. 1A addi-
tionally projects,the difference hetween micellar and acid
caseins (all days) as regards their sialic acid content, the
former Deing poorer than the latter.

These post-partum milk casein samples were next
examineg for heir rennet susceptibility by studyrn? the
extent of sialic acid released. It can beeasily noted from

|B that the caseins of 1st day post-partum milk
co lostrum) showed much less refease of sialic acrd
6841 per’ cent micellar and 59,75 per cent acid) as
compared_ to corresponding caseins of 10th day post-
partum milk (normal milk) where the release was ohsery-
ed to be 92.28 and 80.68 per cent in micellar and acid
caseins respectively. It may be further noted (Fig. IBA
that the rate of sialic acr reIease tgradua ly increase
with post-partum Peno Upto at Jeast 5 f parturi-
tion.” Beyond that period £5th day), howevr 1 esame
became more or Iess cons ant (Frﬂ 2 It'is as well
evident from Fig. IB that miceflar caseins released
higher amount of sralrc acid (sialopeptice) when attacked
by_rennet as compared to acid casein,

The hrgher content of sialic acid in colostrum casejn
and its gradual decrease with post-partum period could
e expeCted due to Preater need of sialic acid for the
development of gangfiosides of the young one during the
first stages after birh1L From thrs stand |,nornt colostrum
could e considered as a valuable food or Infant nutri-
tion. The higher sialic acid content in colostrum casein
however, doés not seem to be due to greater content of
k-casein in If, because the electrophioretic studies of
Sabarwal did. not show any appreciable difference in
the intensity of k-casein band in colostrum and normal

milk. Results on sialic acid release by rennet action on
Post artum milk_casein show a trend. which 1s just
eve se o sralrc acid content. A lower sialic acid content

her sial |c acid release in micellar caseing compar-
e toc rresponding acid caseins s In confirmation of our
earlier find |n?s7 Foorer rennet action on colostrum
casins revealed by lesser sialic acid release (F(i
Indlicates that the gresence of colostrum in normal milk
could be detrimental to the process of cheese making.

The authors are grateful to Dr N, N. Dastur, former
Director, NDRI, Karnal for his keen interestin the work.
Thanks are also due to the ICAR, New Delhr for the
award of a senior fellowship to the first author.
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USE OF MODIFIED RAGI STARCH IN FOOD
PREPARATIONS

%n aid modrfrcatron and pre eIatrnrzatr n of ra starch
e water squbrdlt%erncrease veraI Agce table

coul ro acr r?g
r%elatrnr étp% | starch coul r
preparatron ofr tant puodi

Starch, which_is the most versatile raw material for
different inustries finds more applications on appro-
riate modification. In_our search for new starches,
tarch isolated from Rao Elettane _coracana) was
subgected to pre-gelatinization! and acid-modification2
In order to explore the possrbrlr of ItS substrtutron in
some food pr oaratrons Ike_pudding and .gum candy
The properties like solubrlrtya water- retentr I, capacitys
and gel trnrzaéron temperatUred of the modified starch
were compareq with the parent ragi starch.

The unmodified and acrd modi ed ra | starches were
used to_prepare %um candy usrng owrn rec 0oe

ucose, 10; starth,

sugar, 5 corn q
water, 1 m - edicol gcfr ellow coIour and mixed frurt
flavour. The mixture

tt;ar com syruB qlucose and
water was heated slowly with stirring to boiling tempe-
rature and concentrated The starch was added with
strrnnoj and the resu trng fluid jelly concentrated till it
reache The ¢olotr and flavour were
added and temasswas poured into starch molds. The
product was allowed to"set for about 24 hr at room

temperature. It was then separated from starch, coated
with powdered su ar and was packed.

Using unmodifi ed and f gelatrnrzed rag starch
puddrngwas prepared Yu Ing Sugar, 1 ?
salt, 0.3 g; milk; 100m edrcor red coIour and vaan

flavour. The mixture of salf, su%ar anc starch was added
to milk and slirred for sufficient time o disperse homo-
geneously Colour and flavour were aided with stirring
nd the mixture cooled in a refrigeratcr. In case of pre-
gelatinized starch, milk could bé used at room tempe-
rature at or about 30°C while in case of unmodl ed
starch, the ingredients had to be heated to 90°C vvrth
contrnuou strrrrrag
observed that acid-modification as well as pre-
gelatrnrzatron |ncreased the cold water solubility, the
increase being 5 and_/ fold respective y with respect to
the native starch. The water retention capacity was
found, to_be almost unchanged on treatment_ of acid-
modiification but on pre-gelatinization .his was increased
about 5 times, Gelatinization temperature was increased
b¥ acid modification which could e due to the cleavage
the molecular chains wrth a reduction in swellrnoﬁ
It was also observed that gum cand}/ tE)repare rom
unmodified ragi starch was™ unacceptable as It was
opaque and had lumps as well as the texture was slightly
hard. On the other hand acid-mocified starch gave
accept egum cang a/ Icl wa%characten?trcallytender
and transparent.  On testing the unmoditied and_ pre-
eIatrnrzed ragi starch for use In preparation ofpuddrngs
was  observed that the product qbtained with
|atinized ragr starch and warm milk at 50-60°C

?ne was
e best with respect to taste, fIavour mouthfeel,

loss
and texture and it needed only 2-3 min of mixing tine as
against that obtained from unmodified ragi starch which

lacked the smoothness and 8Ioss texture and also
needed at least as much as 30-40 min of mixing.

J. D. Modi

Bombay Universit
P. R. Kulkarni

|
Department of a/hemrcal Technology
Matunga, Bombav-400 019

28 October 1975
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IN VITRO DIGESTIBILITY OF STARCHES

No S|gn|f|cant d|fference in the in vrtrobse ofr
mn ragl and rajge ra starches Wes 0 teste
[ s |aryo<a ase pancreatic <-amylase and taka-
Starch which is a valuable mgredrent for food industry
because of its unique propertiés also forms the bulk of
carbo rrdrate in the human diet. In the search for
new indigenous squrces, starches isolated from rag
{Eleucine "coracana), red 9ram (Cajanus cajan) and
rajgeera (Amaranthuspanrcu atus Llnn were studied for
their ro ertres and possi ||ty of their substitution In
vanous oo frenaratrons in place of the traditionally
sed starchesL To collect data on the in vitro digesti-

b|||ty of these starches, the present work was undertaken
Witf7 a view to utilize this | |n ormation in formulating new
foods based on these starch eé

The starches were Isolated from ragr (Eleucine cora-
cana), red gram CaJanus caJa an rajgeera ( Amaran
thus panictilatus lnng alkali stegp |n method2
Gel atrnrzed starch substrates were prepare b holding
é;starc with about 100 ml water at about 56-70°C for
10'min. At the end of the period, after coolrng volume
was made to 100ml. In vitro drgestrbrlr was tésted with
pancreatrc X- a mylasg Nutntrona Broc emicals Corpo-
ration).and sal |v < -amylase. - The assay system con-
tainedn atota volume of 25 ml, Lml citrate-phosphate
buffer of pH 6.9, 1 ml gelatinized starch substrate and
0.5 ml of 05 per cent. pancreatic < -amylase or 05 m
freshly drawn saliva diluted with equal, volume of water.
The tlbes were incubated at 37°C for different time inter-
vals and after stoping the reaction, reducrn? sugars
were estimated in terms of milligram maltose Tiberated
according to the method of SUmnerd  For in vitro
drdestrbrlrty with taka-diastase, 1 ml of 1 per cent starch
solution was incubated with tm | of citrate-phosphate
buffer of pH 5.4 and 0.5 ml of 0.2 per cent enzyme epa
ration EParke Davis &Co,, USA) at 37°C for different
time intervals as described by Wrddowson

In the present work, the starches Under study were
subjected to enzyme hydrolysis after gelatinizin them
as the ﬁctron of amylases ?n un eatrnrze]d starch granule
IS much slower than on gelatinized starch.~ As shiown in
Table 1, the difference in the amount of maltose formed
at the end of 3 min from red gram, 1 | and raé eera
starches was msrdnrfrcant and”only 7.4 %
maltose could be |berated per 10 mg starch & agarns
105 _expected th eoretrcar*

and Braako, Kohler-Hollander/ and Myr ack8accord|ng
to whom salivary < -amylase reaches a fimit in Yro S|
when about 80 per cent oftheoretrcal maItose |s ber ted
and at this stage 70 per cent of the red ucrn?va Ue is due
to maltose and 30 per cent due to dextfinse-9. The

This is Supported by Vonk

Table 1. in vitro hydrolysis of starches with salivary
P CAPHA AND TAKA:

Enzyme Maltose (mg) liberated/
10mg of
Time Red  Ragi Rajgeera
_ giram starch ~ sfarch
hr. min starch
Salivary-amylase - 05 664 642 677
— 10 764 152 T4
- 30 764 752 T4
Pancreatic-amylase - 10 520 490 530
— 30 600 580 55
— 50 600 580 555
Taka-diastase 1 - 625 630 550
4 — 720 745  6.90
8 — 780 780 745
L - 820 810 760
6 — 890 860 825
0 — 940 910 890
4 - 940 910 890

digestibility with pancreatic o<-amylase also showed a
similar trend as with salivary * -dmylase as shown in
Table 1 Here too, all the three starChes tested dlid not
show significant variation with respect to hydroIKsrs to
maItose but the extent of hydrolysrs was lower than In
caseo sa vary %ase and the maximum hydrolysis
o btained wasrnter geo 52-57 per cent in all cases,
|t has been claimed that the hyd I¥srs by pancreatic
X-amylase ma stoR at formation of 70 per cent{01, or
even lowerL2-14 of theoretical maltose. _Also hydrol s|s
of starch by taka-diastase as shown in Table I 'revedled
that durln% a period of 24 hr for which hydrolysis was
carried out, maximum maltose liberation Was more or
less similar bern in the range 0f 8.9 to 9,4 per cent for
aII the starc es S udred Th results obtarned here with
te3 | frerent t¥fr])eso amylases therefore o not permit
the gra Ing of the above Starches on the basis of their
di fg tibility though am lose and amylopectin contents

these starches are kriown to be differentl suggesting
the possibility of difference in their digestibility.

J. D. Modi

Bombay University o n i
. R. Kulkarni

Dept, of Chemical Technology,
Matunga, Bombay-400019.
1 December 1975
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RHEOLOGICAL AND PHYSICO-CHEMICAL
PROPERTIES OF TRITICALES

ttrf tical strams Wer studled [or rotein, sdlmenta
s nhograp Ic and veo agtlcc aracters.

Resutsln d atascodma{ riticales are
pooter . 1heo ogical and ‘physico-chemical characters
XCEPt Proteins.

Triticale, aman made cereal, may assume anjmportant
lace as foodl for human beingshand feed for livestock /.
any rheological and ph 5|co chem|cal tests are availa-
bl for determmlnqrbrea and chapati making characte-

ristics of cereals. “Though such studies have™been con-
Table 1.
Parameters ArmS ArmS13 Arm S 19
Protein (%) 11.6 115 132
Sedimentation value Sml) 126 123 126
Pelshenke value (min 530 49.3 48.3
Mixographic characters
Developing angle 19.6 183 133
Weakening anPIe 113 130 103
Tolerance angle 149.0 148.6 156.3
Develogmg area (cm) 100 113 11.0
Ht of the peak (mm) 3.3 3.3 35.6
Developing time (min) 19 2.3 21
Alveographic characters
Stabilit ﬁhth mml. 93.1 715 85.8
Extensibility (length L inmm) 23,6 23.3 26.6
L/P ratio 0.25 0.33 0.3
Baking strength (area in cm) 16.6 106 26

ducted on wheat, not much information is available on
triticales.  The oD ect of this study was to_gain infor-
mation . on some rheol %glca and Physn:o -chemical
properties of some selectedstrains of triticales
he material consisted of eight triticale strains, viz.

ArmS Arm S 13’ *Arm S719° “Bulk Selectlon 14

Toi L' “Tol 19’ Tol 22° and Tol 27 gr o during rabl
1973-74 using the normal doses of Tertilizers (N120
P60 and K45 kg/ha), cultural and |rr|Pat|onaI scheclules1()

Nitrogen wi est|mated dahl method3 and
grotem Wes calculated ymu ying this value with
71, Pelshenke valugs (gnhole gat-meal fermentation
time test) were estimated according to Welsh and
Normanl2 ~ The sedimentation test™was carried out
accordm([; to Pinckney et al6. |\/|IXO rams were prepared
on a National-Swanson-Working mixogram using 35
flour (14 per cent moisture basis] at 56 per cent asorp-
tion and spring setting at 10. Flour attained optimum
consistency at 56 per Cent absorption. Calculations for
vanous mmograjohm character|st|cs were made accordin
to Swansgn and Johnsond, Aveographlc analysis W
performed according to_Kent-Jongs and Amos? at a
constant absorption 0f 47 per cent at which the consist-
ency of dough was found t0 be optimum,  The data were
sta stn;alg anaI%sd and critical difference values
determine

Mean values of all mixographic, alveo graphlc and
physicochemical characters are incorporated in Table |.

ut of the six mixographic characters only tolerance

angle and height of the peak showed sqnlflcant differ-
ences among elght triticale strains. The Tolerance angle
rand(ed from 142-156 in various strains; the height of
peak was maximum in “Tol 1? 47,00 mm).

mean values of different rheological and physico-chemical characters of triticales

Bulk Toll Tol19 Tol22 Tol27 C.D.at5%
Selection 14
8 20 126 129 18 NS*
136 15.0 15.0 133 140 NS
513 55.3 516 48.0 540 NS
26 23.0 200 183 183 NS
150 150 11.6 9.0 8.3 NS
1423 142.0 1483 150.6 1533 6.28
11.6 120 9.0 80 100 NS
40.3 47,0 346 34.6 343 8.07
21 18 16 16 15 NS
755 96.0 92.0 122 1052 22.97
216 290 256 29.3 256 NS
0.37 0.3 0.30 0.26 0.25 NS
106 133 120 206 150 NS

*NS indicates not-significant
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Instead of 65 Rer cent bak wﬁ absorptron used for
norma mixogra ctests for wheat, only 56 per cent
absorption w use in this study because at 65 per cent
absor tron trrtrcale dough became soft and sticky which
resu te In poor mixographic curves. These observatrons
on water absorption are the same as those of Shuey and
Gillies8. ~ Mixographic values for weakening ngle
height of the curve, developing time andl area under
curve are ajmost in complete”agreement with those of
Lorenz et ald,

The data obtained for vanous aIveographrc characters
indicated “that except for stapility, non-Significant dif-
ferences exrsted for extensibility, "L/P_ratio’ and bakin
strength. Stability was the hrghest in ‘Tol 22" (1122 mm
followed by Tol 27" 51052 2 These values were
significantly better than two least stable strains, ‘Arm

3and ulk Selection 14°.

Th e di erences among the vanous triticale strains for
the three nﬁ) sico-chemical characters, viz. protein
cent, sedi etatron value (ml) and Pelshenke Val ueE n)
were non-significant. In't estudres of Villeagas et alr
and Zillinsky and BorlaugL3 triticales ranged In protein
from 118-225 per cent"and 12.8-17.9 Rer cent res-
ectively. They further observed that with the increase
In the Pvlumpness of grains, the protein |evel decreased,
As all the strains in thie present study had well developed
grarns the lower protejn values wereexpected. Pelshenke
nd_ sedimentation values were lower ‘in all the triticale
strarns than the similar values reported in wheat by Gill

To conclude triticales, as compared to wheatl were
poorer In respect of various rheological and physico-
chemical characteristics, except proteins.

Pun ab Agricultural University,

ana. K. S. Gill
28July1975. G.S.Sandh
G. S. Dhinsa
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CHEMICAL COMPOSITION OF SOME
IMPROVED VARIETIES OF PULSES

Nineteen improved varieties of five drfferent puIses viz,

Clcer arietinum, Phaseolus aureus P. 1m aanui

cf Lathyruss tivus Were (ana%sd ort err emical

grg I|m|t|a|_iessent|rat Ino acr osrtron er?nces
d with

usesr therr cruejre
oter etner extractr sou e carbo ah aes |ron
ontg t

rus, calcium, meth onrne t reonrn?

reo g e agle ? P. aureus
found to a%e d/ ﬂ? unt of methionine an
appeared to be nutritionally promising.

Pulses occupg an |m%ortant position_ in the Indian
dreta due to their hi rotern and vitamin content,
In th recent years seve al_high-yielding varieties of
uses have heen evolved. Besides the yield gotentral
heir chemical composition from the, nutritional point of
View 1S equaII important. - Chemical comgosrtron of
various egumes and pulses has been re orted 4. Inthis
communr ation we eport the chemical composition of
im rove vanetres o some pulses,
eds of improved varieties of Cicer arietinum (Bengal
gram} Phaseolus aureus (qreen ggram) P. mungo (black

Cajanus cajan (red gram) and Lathyrus satjvus
hesari) Were_obtained from the Departmént of Plant
d to pass through
40 meshisieve. The samples werg analysed for ash, crude
protein, true. protein, "crude fibre, “etherextractives
calcrum and iron accorgiing to the AO.AC, methodsS
an p osP orus according"to the method of Bartletto.

rate content was obtained by difference 1.e.
su tractron of the total of all the constituents from

For the estrmatron of I|m|t|ng essentral amrno acids
one ’gram detatted sample was ¥ olysed with 25 m

h drochlonc acidfor 24hrat 110°Cin asealed test
tu e A er hydrolysis, acid was removed by flash
eva oratron an the esrdue Was |ssoIved |n 10 per cent
150 roPano and filtered, %ptop an was eter Ined in
the defatted sample by te ethod of Spies and Cham-
bers/. Methronrne was determined by the method of
Horn et a/.8 and threonine by paper partition chromato-

Roest/tlts Presented in Table 1 show that among the
varieties black gram had the lowest while Khesari had
the highest ether” extractives. Bengal gram varieties were
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Table 1. proximate composition of different

PULSES (% DRY WT.)

Variety Ether ~ Crude Crude True  Carbo-
extrac-  fibre protein protein hydrate
tives

Bengalgram

C-10 47 74 212 191 638
G-130 45 103 217 184 609
G-24 4.7 19 26 201 618
L-144 4.6 17 201 182 709
C-235 51 102 219 190 595
L-345 52 102 246 21 568

Green gram

70-1 47 33 25 233 622
J—45 39 54 252 271 620
T-51 48 80 282 257 %1
781 49 80 263 237 573
Pusa Baisakhi 47 82 266 240 569
Black gram
Mash-48 30 36 244 04 65T
Mash-1-1 2.1 44 232 217 664
T-27 26 42 27 2T 665
Redgram
T-21 2.9 69 205 184 659
S-5 31 62 182 168 @36
Khesari
LC-76 50 85 334 307 505
P-10 55 83 339 312 497
Rewa-2 55 81 306 280 533
Tabte 2. minerat COMPOSITION OF DIFFERENT VARIETIES OF
PULSES
Variety Ash Calcium  Iron Phos
% horus
Bengal gram (mg/100g dry wt.
C-1 02 30 184.6 gm}o y g873
L-144 21 158.7 1.93 296.2
G-130 3l 269.2 769 406.7
G-24 28 2460 1.85 388.0
L-345 3.2 269.4 8.03 3973
C-235 33 1733 7.03 420.2
Green gram
70-1 3.3 216.8 112 3194
J-45 35 167.6 6.7 369.0
T-51 39 1733 7.56 453.7
78 36 201.2 8.01 4704
Pusa Baisakhi 36 1983 800 4623
Black gram
Mash-48 35 230.8 6.72 359.3
Mash-1-1 35 219.2 6.87 397.0
T-27 32 1615 6.61 3323
Red gram
T-21 37 2385 5.36 3413
S-5 35 246.2 543 365.3
Khesari
LC-76 26 2115 111 460.1
P-10 26 2052 8.10 472.2
Rewa-2 2.4 187.3 8.78 458.7

varieties of

Table 3. limiting essential amino acid content of different

varieties of pulses

Variety Methionine ~ Threonine  Tryptophan
Bengal gram 0/16 gN
C-104 1.30 413 0.75
L-144 1.08 3.98 0.87
G-130 116 3.68 0.80
G-24 1.16 342 0.77
L-345 110 3.32 0.76
C-235 101 4.65 0.44
Green gram
70-16 0.97 268 0.74
J-45 112 2.92 0.76
T-51 17 301 0.62
gL 151 281 0.65
Pusa Baisakhi 153 2.92 0.73
Black gram
Mash-48 0.97 301 0.70
Mash-1-1 1.1 3.68 0.62
T-27 0.99 3.55 0.79
Red gram
T-21 0.84 401 047
S-5 0.98 4.13 0.53
Khesari
LC-76 0.33 2.12 043
P-10 0.32 2.69 0.42
Rewa-2 041 2.80 0.48
Human milk 118 4.90 1.80

1It< National Research Council Bulletin 254, The Composition of
Milk.

also fairly rich, while the green gram and red gram varie-
ties had Tow ether extractives.~ Crude fibre content of
Khesari and BenPa gram varieties was |n general q er
than those of black and red (iram However,
variety of Bengal gram had as fow as L7 per cent crude
fibre.” Two varieties of green gram, “70-16" and J-45°
also had low crude fibre confent, whereas the other
three had higher amounts. . Nearly all the varieties of
different pulses were fairly rich in protein. Varieties rich
In crugle protein were also rich in true protein content.
Varieties rich in protein were oor in carbohydrate
content and vice versa In %enera re n%lram green gram
and black dram varieties h d hrgher |nera content as
compared 0 the enci ram and Khesarl varieties
Table2 The pulses also differed in their calcium, iron
s horus, content, Bengal gram varieties had
owe cal crum except ‘L-345),” iron and phosphorus
content while_Khesari vanetres were rich In iron and
ﬁo orus, Proxrmate ana sis of Bengal K% ram19 red
reen gram12 grami3and esariihas
Weten re o ed and our results are In general agreement
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L|m|t|_r|1g essential amino acid analysis of the various
pulses (Table 3) showed that they differed in their
methionine, threonine and typtophari content.  Compar-
ed to human milk, pulses wiere found to be deficient in
these amino acids, Khesari varieties had very low
amounts of these three amino acids while other pulses
had higher but inadequate amounts. Red gram varieties
had fair amount of threonine but veq poor intryptophan.
T-51" of green gram had the highest methioning content,
which 1s the mast limiting esseritial amino acid in pulsgs.
|t appears to be quite “promising for further quality
breedm%_ work for methionine in green ram. _These
observations are In general simila to those of other
varieties_reported315” These results have revealed dif-
ferences in the chemical composition and essential amino
amld content in some of the improved varieties of different
pulses.

Shobhana

Department of Chemistry &
' ' P. S, Sangawan

Biochemistry,

Haryana A%ricultural University, H. S. Nainawatee
Hissar 125004. B. M. Lal
26 May 1975.
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BOOK REVIEWS

Proceedrn?s of the 6th International CoIIociurum on the
Chemistry of Coffee: Association Scientifigue Inter-
nationalé au Cafe (ASIC) 34, rue des Renaudes, 75017,

Paris, 1975.

In the above colloguium held at Bogota in June 1973
artrcr ants from German Belgium, Brazil, Canada
oum Costa Rica, France, Denmark, Eucador
Kparn United States, Great Britain, Gautemala, Ifa
Norway, the Netherlands, Portugal Shiteriart
and \/enezuela presented a total number of 41 papers
under different heads like—| nformatron Documentation
and Normalisation; Methods of Ana srs and Chemical
Composition: chemistry and tech noo and organg-
leptic characters and physiolo caI effe 5. The detalls
of the papers are presented In this book.

In.one of the papers under docurentation 3 compre
hensive review on' different aspects of chemistry an
technology of Raw coffee, Roasted coffee, Caffee droma,
Coffee Deverage, Instant coffee and analysis has been
made. Under methods of analvsrs and chemical compo-
sition number of subjects like
In respect to sugars; volatile acids, chIorogenrc acid
lipics,” mingrals, “and alkaloids in jnstant Chifees and
rasted coffees, basrc princip Ies of the technique of
combined das cromato a hy, mass spectromet
modern methods Irke activation techniq ues for the
analysis of chemical elements and their a lication to
biological samples have been covered. Other papers
covered various methods of research In the chemistry of
natural substances, relationship hetween some or nrc
compounds of Brazilian green coffee wrth the quar
the beverage determination of 34 benzpyrene
direct fuoromet n coffee gro ducts, chIorogenrc acrd
in regrona varieties of Ang la, concentration, of Free
radicls, N.MR. study 1 Columbian_ coffee, and
chemrcaf methods and sensory evaluation of the Brazilian
In%tarlrt tcoffee]c ]yrnder kemrstry rand techno}l]ogy theI
actual state of coffee packaging techniques with Specia
re ard to fn‘lavour rete%tro grvh(flh shoqued the ne eSS

USINg packing materials with ow o>g/ en free per-
meabrlr and oXygen tight seals for packing rogsted
coffeepwertor cre el sheIfIrfeh en escrrbed
In.one ot the gapersa rief review of 8 different types of
coffee roasters used inthe past 15 years has been present-
ed in which contrnuous 5m|nute nrtrogben 0Jas pressuris-
ed coffee roaster has been described. Pressun roastrng
of coffee is reported to give more solybles and mor
mojtled bean appearance.” Better techniques of d mo
coffee extracts have been described and the advantagés o

getting. higher soluble yields upto 40 per cent from

aste and ground coffee by the use of high tempera-

52

he chemical composition  hvdro

tures for hvdrolysrng cellular coffee have been reported.
Freezing of coffee extracts and continuous freeze drying
on the pIate drier and. the processrn costs by freeze

rying 0 coffee with minor batch (ﬁransaswell asIarge
contr Wous plants have also been described.. It has al
been shown that there is positive correlation between
moisture content of green coffee and mould develooment
which indicated the hecessity of air conditioned storage
ﬁf gaetey coffee under controlled temperature and

umidi

A number of papers are resented on the organoleptic
characters and physiologic effect of coffee corisumption
In cardiovascular drsease hyper tension, diabetes mel-
litus and gout and it wes Shown that normal coffee
drrnkrnﬁ does not have any deleterious effects, In ong
Bapert e role of volatile frvrazrne com ounds |n contri-
ution o 000d favour d aroma of coffee has been
presented and In anather paper It was shown that there
|s strong correlation between dimethyl sulphide congent-
ration &t the green bean_stage and the acidity of the
roasted coffee” liquor.  The™role of carboxylic-acid-
roxy tryptamices and alkali colouration values as
%urdes in assessing the wholesomeness of roasted coffees
as been detailed In one paper.

From the above it is seen that coffee research has
aavanced tremendously in many countries of the world
and it is hefitting to conqratulate the organisers of this
sixth colloquiumon A.S:1.C. which presented valuable
technical knowledge on all aspects of coffee research
being carried out in different countries.

This ook is a valuable quide for all workers connected
v With coffee research and IS a good reference book.

N. Gopalakrishna Rao

Lactic acid Bacterra in Beverages and Food Edrted by
Carr, C. V. Cutting and G |t|0g Acade-
mic Press Ny 1975, pp. 413 Prrce £1080°% 28.50.

This hook contains the proceedings of a Sym osium
on “Lactic Acid Bacteria in Beverages and Food” held
at Long Ashton Research Station, University of Bristol
during September, 1973

This compilation has been brou%ht out at a time when
the recog n|t|on of ‘lactic acid’ actena s a distinct
u&) was being uestroned There are 23 papers cover-
erent aspects of actrc acrd bactena All these
papers tend to r|n out clearly the variability as well as
drversrtY oftheir ha Itat and also the extremist features in
some of their characters. The Symposium is organised
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Into six sections covering (% 7) fundamental_consiclerations
and (72 technological significance of lactic acid bacteria
as Well as thelr importance In fish and meat, dairy pro-
ducts and acidified foods and the last section cleals with
classification and overall aspects of lactic acid bacteria.
Each one of the papers gives a comprehensive literature
review on the subg eCt and' presents results of consiclerable
significance In théir respective fielas.

In the first section on fundamental considerations,
Seven papers were presented, The first paper presents
results on the conversion of malic acid to lactic acid
without the participation of lactate deh drodenase The
second paper describes a second type of enzymatic
activity in the conversion of malic acidto lactic acid. The
third paper defines new criteria for selection of bacterial
strains best adopted fo partrcular wines to bring about
malolactic fermentation. The fourth paper desCribes a
new method for the determination of malolactic enzyme
actrv 1t%of bacteria using a carbondioxide electrode.” In
te ifth paper, |ochem|ca and flavour aspects of lactic

acr eria and some Imporgant metabolic pathways
|eadin g to the formatjon of flavour compounds have
been scussed. The sixth paper deals with the growth

factor of the organisms carrying out malolactic fermenta-

tion. The last paper in this section discusses the chemical
structure of the above growth factor and concludes that
it is a derivative of pantothenic acid and is present in
tomato Juice.

Section 11 Js concerned ér) 7) with the technological
significance of lactic acid bacteria in the control of nialo-
lactic fermentation in wines by the addition of fumaric b
acid (zz) with the factors which affect spontaneous injtia-
tion of malolactic fermentation and (/) with spailage
of beer with lactic acid bacteria and their role in distillery
fermentations and sugar industry.

Section 111 on fish and meat presents papers on the
srgnrfrcance of lactic acid bacteria in marinated herring
In"fresh and cured meat and then includes a paper. on
classification Epro lems, egol O%Y and some biochemical
problems of lactobacilli of meat products.

Section IV on darrrY products grves a useful review of
literature on the pa actrc acrd bactena n

flavour of cheese. Mrcro oIo %/ 3/og hourt is anot er
useful paper presented in thrs eCtl wrth a good

cussion on the physiological effects of Iyog u Undﬁr p

SectronV Papers on acrdrfred foods are meluded. The
first paper revrews recent development in the fermenta-
tion o Sauerkraut and T%hlrg ts the |mportance of
controlled fermentation. The Second paper deals with
the factors influencing the growth of Iactrc acid bacteria
during fermentation of bnned cucumpers. In the thir
pa er°the present state of sclence and technology of the

tic acid fermentation of olives in California IS escrib-

ed. The last paper of thig section describes the role of
lacto acr(!r In the Eoductron of soy sauce, sour dough
read and Parisian barm

The last section, i.e. VI Sectron of this Symposrum IS
confined to the most complicated subject of classifi-
cation of lactic acid bacteria and presents data on simila-
rities between Leuconostoc and heterofermentative
Lactobacilli. In the first paper of this section, evidence
has been presented to divide heterofermentative bacteria
Into atleast 5 groups.  The author reviews critically the
available evidence on this topic, The second paper is a
review on the hiochemical techniques in the classification
of lactobacilli.  On a critical assessment, the author
considers that features of the cell which are more con-
servative such as cell wall structure and. DNA base
comp osrtron are considered _more significant than
enz me pol morp ism in classification. The third paper
|s sectron ars a rovocatrve fitle Lactres fthe
or Unite™ coined after th emessage of arI Marx |n
das Capital. Butt e author oft |sg
[eCOQNISES that the process of chang |n | eas a out
lactics should be by evolution and”calls for all the
workers on lactics fo unite to understand better the
complexities of the problem of classification.

The activities of the lactics cover a very broad habitat
spectrum.  There is hardly any publication which carries
all these activities under one Cover. Such a comprehen-
sive publrcatron I5 essential to understand the versatility
of Iactrcs and their metabolrc behavrour with @ view t0
util |se their #)otentra itles for the good of mankind, The

hook under review fulfills such a longfelt need and
dleserves the place of a reference book.

V. Sreenivasa Murthy

You and Your Health: Edited by V. N. Bhave, N. S
Deqohar, and S. V. Bhave, National Book Trust
Insdra0 New Delhi 110016, 1975, pp. 420+ 2z, Price:

Thrs IS a reprint of the book published earlier in 1969,
This ook gi ves |n simple lan ua%eawealth of infor-
mation usefl and nec ssa% genera reader on
various as eets of health. The authors have taken great
ains to deal with various aspects of health—physical
and mental and social well-being. The hook s’ divided
Into severaI small chapters each written in simple lang-
uald P/emrnent ersons |nte field. St%rtrn wrth the

era concept of health and disease, the ook deals
wrth the structure and functions of the body, the nature

d and causes of illness, the various types of infections

caused by microbes, their prevention through, immuni-
sation programmes, the significance of nutrition and
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health problems of chrldhood adolescence and old age

in_men‘and women. It provides a ?ood deal of practrcal

Information which will"be useful fo the denera public

The material will also be found usgful Tq the general

Bractroners nurses and others In the field of health. The
00k is well illustrated.

Attention to one or two minor points may help to
enhance the value of the book. The earlier edition was
brought_out in_1969 and has heen repnnted In toto In
197" Some of the mformatron contained in the earlier
edition has not heen updated, For instance, the compo-
sition of halanced dietgiven in the chapter on Nutrition
has been revised In by the Nutrition Adviso
Commuttee of the Indian Codncil of Medical Research,
Likewise, the latest dietary allowances for various nutri-
ents recommended by the' ICMR do not find a place in
the book. Unfortunately, the book abounds in nntrng
mistakes. More careful” proof-reading would appear t
be necessary. But for these minor drawhacks, the book
1s a valuable addition to the popular scientific literature
available in India.

S. C. Balasubramanian

Your Food and You: by K. T. Achaya, National Book
Trust, New Delhi, Inctia, 1975, pp. 97; Price: Rs. 5.50.

This booklet aims to provide basic knowledge in
nutrition and dietetics to' the common man In" this
countr% It contarns 10 chapters, The frrst Chapter deals

e essential nutnents Irke calories, " protens,
minerals, vitamins, etc. provided by foodstuffs and dis-
cusses briefly therr functions and food sources. Various
oo stuffs needed to drve a ha anced dret to an average
amr gare detailed in’the next chapter. The im ortance

blénds based on foods like cere Is uIse %r en leafy
vegetables milk, etc. is also stressed. Chap ter |scusses
thé food gttetrn In India | |n|a eneral wa ﬂ;a]se on the
syrvey conducted in some selected regions of the co
Cha er 4 djetarfls the dr estron ang %sorptron otu ooy
in the omeo e food fads and tab ooscom
mon r¥ )grevalent In India _are discussed In % ter 5

e e chapter gives t efeedrn%pattern for a es and

aaince diets ﬁrdpire nan1t aj ”UF'”t women, d
working daily schedule Tor feeding infants is gjven an
this vvrﬂ %e Mse%u [ to the young gnother Re%r pes and
menus for pre-school chi dren rePnant and nursrn
women are also given. Hints for sefecting and makin
the best use of common foods are outlined in Chapter
which will benefit greatly the low income groups
Chapter 8 discusses the effects of consuming il|-balanced
diets .deficient .in essential nutrients like calorjes and
proteins, vitamin A, fluorine, iodine and iron. The need

for the prevention of the clinical condition glathyrrsm)
caused by toxic factors present in lathyrus seeds Is stress-
ed.  Suggestions for special diets sgitable for. feedin
persons sufferr from diabetes mellitus peptrc ulger,
diarrhoea, obesr and fever are given In Chapter 9. The
ast chapter d eas with the dangers caused by Infection

(Ygrenrc con |t|ons and consiimption of contaminated

0ds and methods for their elimination. The booklet
oes not contain a subject inclex which Is essential and
will be useful to the reader in locating the desired topics.

Summing up, the author has succeeded to a considera-
ble extent n presenting in this baoklet, all the relevant
facts about nutrition and dletics in a simple language.
This booklet will help the common man and homemmaker
in understanding how better nutrition and health can be
attained by using.commonly available food materials
within the purchasing power of the community.

M. SWAMINATHAN
Commercial Fruit Processrn

S Luh, The Avi Publi shrng Companx
p{ort Connecticut, U.S.A., 1975; pp. 71

by J. G. Woodroof and
Inc. West-
+X; Price:

“Frurt Processrng is one of the wheels or legs that
orts the food “Industry. It is constantl¥ changin
accommodate the supply and demand of fruits an
diets, and (6) to keep abreast_of the horticultural,
engpneenngI and nutritional needs, The claimed purpose

p Blication is to present the available knowled e
on different asp ects of fruit processing covered In
chapters, out o which 8 are witten “Singly Prof
Woodroof, 3 by Dr. Luh in_collaboration with other
specialists and the remaining 5 chapters by other specia-
lists. Thus inall ten specialists, all from USA. contribyte
16 chapters covering processing of about 40 fruits. The
book hias a fairly comprehensive subject index.

Chapter 1 covers brref hrsto of cannin or thermal
processing, drying, cnemical preservation, %/dratron
concentra jon, ra |at|on freezrn or combrna jon of 2
or 3 t?c nrqnes development of thermo-couples, techni-
ques for better preservation of nutritignal ‘quality and
commercral sterlrsrn? methods with merits and derperits.
At the end, production and processrnghdata relating to
manufacture of frurt products, etc. in"'USA and Ar%en
tina_have, also been aEresented by loading the Tirst
chapter with as many as 19 tables.

The second chapter .on_harvesting, handling and
storing of fruits deals with fryit maturity, ripening an
harvesting by different techniques such’as mechanical
and shake—Catch methods of some individual fruits are
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discussed. Fruit handhn%, conveyers and containers like
bulk frut bins, containers for hydro-cooled peaches, and
bulk storage, pre-cooling and"C.A. storage of several
fruits are covered. HoweVer, harvesting and handling of
tropical fruits like mango, banana, “papaya, passion
fruit, etc. are not discussed. Illustrations though number-
ed, (21 to 2.3) are not cited in text for quick Teference.

The third chapter on washing, peeling and preparation
for processing covers different methods of peelmg such
as by hand, by using boiling water or steam, lye-péeling,
dry Caustic peeling with infra-red heat or b%/ using hig
préssure steam, freeze peelmg cryogenic, freezing and
acid peeling, preparation, electronic grading, bledching
of cherrys, tactors affecting cherries Scaldl pesticides in

handling fruits and irraciation of fruits.

In the fourth chapter on suitability of fruits for pro-
Cessing, prlmar)( factors like latitude; altitude, closeness
{0 the’sea and Takes, type of soil, rainfall and available
irrigation water are first discussed.  Then prima
Ind{istrial factors such as processing for local, nationd
and International markets, sourcé of water supply,
disposal of waste, labour supp(ljy, importance of leading
varieties, etc. are also discussed,

Chapter 5 deals with factors affecting microflora in
dehydrated, frozen, and canned fruitS, fruit juices
catsups, F_lckles and greserves. The examination and
identification of spoilage fungl and yeast has also been
discussed briefly.

Charﬁ)ter 6 on canning of fruits is the bigr%;est one (125
pp.) and covers the various factors governi gthe setting
uP of cannery whereafter canning ot about 40 fruits arg
also dliscussed indlividyally. — However, canning of
important tropical fruits “like mango, papaya ~and
passion fruits are not covered.

Freezm%_ of fruits is discussed in cha?te_r 7, Which
covers stalistics of the American frozen fruit ingustry
factors, affecting quality of frozen fruits, handling of
fruits for freezing and processing problems relating to
colour, flavour, and texture changes. Quality changes
resultmgffrom processm% and thawing discussed are the
effect of dlel e%_groce sing and m ch?nlcal damage,
subjective and” onjective methods of quality evaluation.
Frozen fruit Amce concentrate,_usa%e Of pectic enzymes,
congentration, colour loss at high temperature, methods
of fruit juice concentration Including freeze concent-
ration, [ow-temperature vaccum _ evaporation, high-
speed, high temperature evapqration, volatile essefce
recovery, de-eration of citrus Juices angd copcentrates,
reverse " osmosis, freezing methods and freezm% preser-
vatjon of fruit purees and concentrates, packaging of
fruit juice concentrates, preparation and freezing of
Individual fruits are discussed'in fair detail.

In chapter 8, prief histor¥, present prospects and
advantages of dehydration of fruits, pre-drymﬁ; treat-
ments including sulfuring, individual quick blanch (1QB),
0smovac dr¥|ng_ blanching and partial dehydration b
centrlfu%al ludized bed CFBg, different drying an
dehydration_ techniques and équipments hdve ~ been
discussed.  The drying processes Include explosion puf-
flng, foam-mat drying, spray drying, .drum drying,
micro-wave heating, vacuum drying and freeze drying
etc. Post-gehydration treatments like sweatting, screen-
Ing, Inspection, Instantization process, packaging, In-
package desiccation, compression, dehydro-freezing and
guahty control and practical drying processes for pome,
d{s%ﬂgs e(t}lropmal and sub-tropical “fruits, etc. are also

Bringing of cherries and other fruits and factors
affecting quality and yield are dealt with in chapter 9,
while other methods” of fruit processing like ‘manu-
facture of jams, jellies, marmalades, peisérves, candied
fruits, pickles, fruit buters, fruit essences and. essential
oils, wines, dehydrated protein-fortified fruit juices,
concentrates, pineapple granules, fruit flakes, tit-hits,
ellets, etc. are discussed in chapter 10. In addition
ortification of fruit juices with vitamin C, Preventlon of
fruit browning and vacuum packaging are also discussed.

Flavour and colour of fruits as affected by different
methods of processing are discussed in Chapter. 11,
while chapter 12 covers in fair detail the composition
and nutritive value of raw and processed fruits.  Quality
?r_ades and standards for raw and processed fruits as
aid down by the U.S. Food and Drug Administrations
are covered in chapter 13, while chapter 14 covers the
storage life of canned, frozen, dehydrated and preserved
fruits” Trends in plant senjtation and waste disposal are
dealt with in chapter 15, which covers in detail the waste
pollution evaluation and waste treatment management,
etc. In the last chapter, consumption trends and pros-
pects for processed fruits and factors influencing con-
sumption, etc. are discussed.

The present volume provides excellent compilation of
the present knowledge on practically all the important
facets of fruit processes and should be of practica
Interest to frurt processers, post-graduate teachers an
students In fruit technology and all those interested in
the. manufacture, quality control and standardization of
fruit products, ‘However, one cannot fail making one
observation after %omg through the entire book’ that
most of the referenceS deal With the American and
Western [iterature while significant contributions have
been made by some fellow fruit technologists from the
developing countries, notabl¥ on tropical fruits Jike
mango, papaf)]/a, assion fruit, etc. which do not find
a place in"this book.  For example, even standard
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references (chapter on Passion Fruit Processrng/Cannrng%
covered in standard American books like Advances |

Food Research, Yol.. 12 have failed to attract the aften-
tion .of the distinguished authors, which would have
provided them ample information"and world literature
on the subject. Barring this it is an excellent treaties
and should find_a respectable
Food or Fruit Technological Laboratories and Insti-
tutes, Printing, binding and presentation are excellent,
but its price iS rather on the high sice.

J. S Pruthi

Freeze Drsyrn(goand Advanced Food TechnoIogP_r{0 Edrted

Re
Academrc Press, London New York, 1975; pp. 70
Price: £ 17.00.

Ever since the |ntroduct|on or Iyophrlrsatron ona Iarge
scale, thirty years ago, the techriglo g/ of freeze ryrng
has made_rapid strices, inspite oft h cost of th
process. Though It could not replace other conventional
methods, food Tndustries are increasingly adaptrng freeze
drying for_ various products resulting in continuous
search for improvements and modifications to make the
process economrcaIIy viable. The magnitude invest-
ment roun the |globe in Inclystrial freez€ dryin durrng
the last decade or'so 1s a sufficient pointer to the %otentra
of this sophisticated technolog Evolution of the
Process during this time has aiso resulted in “techno-
ogical ad ances n hrgr vacuum technrques develop-
ment of refrrrgerants inement of heat transfer techni-
ques, and control instrumentation”, Al these facts are
well covered in the collection.

.. The book under review presents the proceedrngs of an

International Course on Freeze Drying and Advanced
Food Technology” held in June 1973 “at Burgenstock
Wi hzer and, and forms a gart of Food Sciénce and
Technology monograph series

tron?e book contains 41 chapters divided into nine sec-

The first section, namely Basic knowledge of freezing
Drocess, containing five ¢ aoters Includes”a well docu
mented review on the crystall |zat|?n of water, rPnnréep
|nvoIved In freezing of "biological systems and
eloge Zgenated hydrocarbons - and carbon dioxide for

The second section of six chapters covers the aRplr
cation of freezing process to various Systems such as
blood, viable tiSsues,  viruses, vegetables and fruit
{urces the last two being of particUlar value to food
echnologists, as all the théoretical aspects are extensively

lace In the libraries of

discussed. The hasic knowledge of freeze drying is pres-
ented in the section in six chapters, THese™ include
theoretical and fundmental aspects of freeze drying of
coffee, marine products and meat with emphasrs on'the
heat and mass transf er |n freeze drying and the use, of
various high powered ow tempe ature  refrigeration
plants in large scale freeze drying
Application of freeze drying technology to specified
proalcts Irke slrced beef, the qualrtatrve and quantitative
ects o the colla se oh enomenon an the freeze dry-
|n of liquid food like coffee, tea, fruit urces neer
whole egg and vegetable juices, covering all aspects of
technoI ical consrderatron are dealt with In sectron \Y
The next section deals with the most |mportant aspect
namely influences of freeze d mg on the quality of the
product such as retention of volatile components, as
affected by the process and the process conditions, the
text(tjrretand the reactions of water at the surface of the
produc
The next and final section on freeze dr%/mg descrrbes
at length varjous industrial freeze drying plants for
foods, use of liquid n|tr ogen for low tem eral ure freeze
drying of aqueotis and no gueousso |ution and physico-
cherénrcal contamination of freeze dried pharmaceUtical
products.
The last threg sections have been devoted to advanced
food technological techniques of concentration like g el
filtration, freeze concentration, membrane processing,
ultra filtration and hypo filteration.
Principle, technology and the stability of intermediate
moisture foods are covered in Section
In the conclyding chapter, the well know scientist
Dr. S. A. Gololblith, discusses the various prrnc iples and
ag{)hcatrons of raglo frequenc ener%/ to foo reser
lon esFecraIIy for concentration arid dehydration
The g axy of contributors to thrs vqume |nc|udes
names familiar tc the student of food technolog
well recognrsed in the internatjonal freld offreeze
and othe futuristic technologres nght utr
Louls Rey in his introducto Freeze
gh as afuture ang it s Irkel thatt IS erI essentraIIK
bern e field of chemistry and food science”. The boo
Is extensively illustrated nd with excellent printing and
presentatiori will prove to be a valuable source of infor-
mation to food Sclentists and technologrsts who are

actively engaged In the field of freez %
other Concentration techniques, both in research and

industry.

T. R. Sharma

Tran?j)ort of Perishable Produce in Refrigerated Vehicles
Containers:  International Institite of Refrige-
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ration Commission D2 Wageningen, The Netherlands
BFRAAV 12-235: 1974: pg. 240,

This book is the 33rd Volume of the Series on “Refri-

geration Science and Technolpgy”lpublish_edb Inter-

hational Institute of Refn?_eranon. contains 20 papers
relating to transport of pefishable produice in refrigerated
vehicles and containers, and the discussion feld in
Wageningen on the above subject.

The first Section of the hook discusses the require-
ments, performances and tests of refrigerated vepicles
with a view to Ftandards and evaluate transport vehicles
for problem solving.

Section Two contains design and performance data of
refrigerated transport systém with reference to air
temperature, humidity, “temperature relatignship on
compressor/evaporator duties, outside conditions and
their effect on refrigeration load and flnall¥ air-product
temgerature relationship in cold storage of agricultural
produce.

Section Three gives test data on clip-on-refrigeration
container, and complete programme on temgerature
distribution in cargoes.

The problems of refrigerated transport are many, yet
the salient aspects of frozen cargoes and refrigérated
transport vehicles performances and tests are Brought
out clearly. The book will be a useful and practical
reference 0n the actual performance of transport vehicles
for perishables.

P. K. Ramanathan

Cooling and Freezing Aboard Fishing Vessels: Inter-
national Institute of Refrigeration Commissions B-2,
%)dg—Tokyo, Japan, BFRAAV 1 1-2%, 1974; pp.

The proceedings of the meetings of International
Institute of Refrideration arg publisfied under the series-
refrigeration SCience and Technology”.

The book under review is the 32nd publication devoted
to the cooling and freezmg of fish aboard fishing vessgl.
It contains 3L reports on the subject presented by specia-
lists from 14 countries.

The maring f|sh_|nﬁ industry has advanced tremend-
ously demanding high capacity refrigeration installations
\t/wth accurate control of freezing and storage tempera-

ures.

The technical aspects are covered in Part | under 4
sections.devoted to general conception of_refn%erat[ng
Installation, compréssors and refrigeration Circuits;

1

cooling and freezing equipments and handling equip-
ments.g g equip g equip

Modern, techniques of fish freezing, problems and
aavances in deep freezing, chilling Woth sea water,
Inely crushed icg are_ discussed with their economies.
Therelative merits of freezing equipments_for rotary
plate freezing, freon freezing are clescribed. Computeris-
ed models for d_esqn of fish handling and freezing plant
are described with the economics of Such plants.

Discussing the various types of refrigerating compres-
sors the application of SCrew compressors and their
performances are highlighted. Evaporator performances,
refrigerated sea water § orage tanks and air coolers are
presénted in a series, of papérs. . Processing and refrige-
ratjon facilities, required for a fish factory are indicafed
with specifications of freezing equipments. Handling
equipments and their: performances are discussed indi-
cating their capacity limitations.

The second part of the b?ok grovides Information on
the quaht%/ aspects of fish frozen aboard the ship with
reference {0 freezing and storage techniques for fish,

As a collection of articles, exhaustive information on
various aspects of refrigeration and freezing plants, their
operation_and_ economiics for fish freezmgg are readily
available. This is a valuable working document for maring
engineers and researchers in fish freezing processes.

P. K. Ramanathan

Food Process Engineeringr: %/Denni_s R. Heldman,
Westport, Connicticut, The AVI Publishing Company,
Inc., 1975, pp. 401.

“Food Process En meenng” i a useful book for
practising food scientists, tech O|0(€IStS, engineers engag-
ed in research, teachm% and industry, The author aftér
assuming some hackground informdtion in calculus and
differential equations, heat transfer, thermodynamics
and fluid mechanics, presents to the reader, the principles
of food engineering in simple language.

The book consists of the foIIowing chapters: 1% In-
troduction; _(2) rheology of processed foods; (3) heat-
mg and coohng processes;  (4) thermodynamics of food
fréezing; ((15 vaparation for fluid food concentration:;
(6) food dehydration:  (7) contact equilibrium pro-
Cesses: (8) mechanical separation processes.

The introductory chaP_ter deals with basic principles of
thermodynamics, “reaction kinetics, mass and heat
transfer with adequate examples from food industry. In
the remaining chapters, thé author disusses the unit
processes and"unit operations involved in food processing
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studies. The author explains parameters and process  properties of various food products, dffusivity data and
functions involved invarious unit processes and handling ?as constants and six graphs for determining tempera-
equipments; restnctmg them however to the deagn ure histories in systeris mvoIvmg unsteady state”heat
aspects only. The ook clearly gives an idea to a young  transfer,  equilibrium diagram for” ethanol-water, pro-
food scientist regarding the materials to be handled’and a8 - pane-oleic acid-cotton seed oil systens. _
suitable equipment to e used with appropriate schematic ~ The book will be a welcome &ddition to food science
llustratjons * of various equme fs, unit processes, and technology libraries and students/scientists engaged
Rhase changes in food products during R_rocessmg and  In stualy/research/teaching.

as reinforced his loresentanon with i and “other

workers’ experimental data througfhou_t. It also contains M. M. Krishnaiah
an appendix with eleven tables for Tinding out the thermal



NOTES AND NEWS

CFTRI Celebrates Silver Jubileg

Soon after Independence, when natjonal policy on
research and development was concretised, a chain of
CSIR laboratories and institutes came |nto existence,
The foresightedness of our first Prime Minister Sn
Jawaharlal "Nehru and the first Director of CSIR, Dr.

Bhatnapar who carved out an imaginative program-

me of technofogical development in the country restited
In the creation of these national assets like CFTRI. The
CentraI Food ec noIo ical Research Institute was
formally op ene wh n C. Rajag opalachan I this
beautrfu bur ding which was graciously donated by the
erstwhile Mysore State in the Year 1950, The aims and
objectives of the Institute include the development  of
refevant technologies for the conservation and stretchmd
of our food resources through minimising losses
various levels, deveIo nutntrous food products f rom
indligenous raw materjals, provide conv nience to, the
housewaves to reduce the drudgery of kitchen practices,
provrde assistance to the industry and new entrepreneurs
|n launching new ventures and solving their day-to-
d¥ grob ems of production and %alrty coritrol
a {c government "agencies i their food policy and
control.

In 1950, the Institute started with a nucleus staff of 65
and an nvestment of Rs. 4 lakhs annually. Todlay, it has
close to 1000 scientists and_ supporting_staff viith an
annual investment of Rs. 1.20 crores, This Is an, indi-
cation, of the expertise which it has bult over a period of
time In its sclentists_and technoloorsts Ploneerin
screntrfrc work at the CFTRI has resu ted In establishin
the milk powder industry and saved millions in foreign
exchanoe. The Institute has to Its credit 2,400 technical
publrca lons, feasrbrlr ports pamph efs, ooks gtc.
t offers tum-key tec noI gy In severa areas of food
processm g covering a large number ot raw materjals.
130 meyor processes have been transferred to the field
with 275 parties exploting the same.  Besides 41,300
technrca consuItancres have also heen offered and close
to 700 partres have taken advantage of it. Training In
Fcod Science and Technol oggr] also forms a_stron
activity of the Institute. thas Internatronal Trainin
Centre for South and South-east Asia and has sq far
trained 228 students from 20 different countries of the
region, besices a large number of _Indian students,
towards the Master’s Degree. in Food Technology of the
Mysore University. In addition close to 700 participants
from industry of the region have benefitted throu h
short-term courses In sRecrahsed areas. FAQ an
Mysore University are the active partners in this trammg
programme,.
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The Silver Jabilee Celebrations of the Central Food
Technological Research Institute was maugurat ry
Prime Minister of India Smt. Inciira Gandhi on February
13 1976, The ane Minister was received at the Insti-
fute by Dr T. Nayudamma, Director General of CSIR

and Dr B. L Amia, Director of the Institute along with
other dignitaries. ' The Prime Minister after officially
opening “the Fermentation Technology Block of the
Institute went round the pilot plant set 0p of the Instifute,
where she evinced keen' interest in_the workmg of the
mini rice mill, maize de-germer, soji plant, modern d
mill and several other equrpmen developed by t
Instiute.  She then went round the_exhibition Where

roducts manufactured by utilising CFTRI technoo

om different food industries were arranged. Besi es
this it included” several new processes and products
tha gplolnbe ready in the near future for commercial
utilizatl

The Prime Minister presented awards to Dr, V.
Subrahman¥an and Dr. H. A B. Parpia, in recognition
of the mertorius service rendered by these former two
directors of the Institute, Momentos Were also distribut-
ed to 28 staffmembers of the Institute who have complet
ed 25 years,of service. The Chief Minister of Karnataka
Sri Dévaraj Urs, released the Souvenir brought out on
the occasron The Governor of Karnataka, Sri Uma
Shankar Dikshit presided over the function. Dr. Y.

Nayugamma, Drrector General, CSIR also spoke on the
occasron Dr. B L Amia, Director_of the Institute,
delivered the welcome adaress and Sri S, K. Laxmi-
nara%/ana of the Instrtute proposed avote of thanks. The
function was attended Y arge gathering of scientists
equcationists, industrialists and” other ~ distinguished
elites of the city.

Excerpts from the Inau%/I
Inciira Gandhi, Prime Minister of India

Distinguished Fguests distinguished - scientists and
members of CFTRI family,

This institution Is dom% remarkably 1good work, and
it IS located in one of th most beautr ul cities of our
country. S0 | am hap here on this occasion,
| give Yyou on the occ |on of Zour 25 years of useful
sefvice'my own and nation’s gregtings.

Our effort has heen to use science to overcome
poverty and reguce disparities. We believe that it Is
essential from the human point of view as well as from
the nation’s that the dleprived shoulgl have equal opport-
unity. Ehe sum total of our scientific capacity must be
Improve

<D

D

ural Address DeIrvered by Smt.
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Double Food Production in Two Decades

In the last tvvent%/ five years we have doubled our food
production and If you “add patatoes and tapioca and
most countries do count tubers In their food production
our production would be ten miflion more, We must
dﬁubclle the production once again in the two decacles
ahea

Storage of Food Grains

We were told that if we had had hetter storage, we
would have been able to reduce our import, and that
we lost about a fourth of our grain to rats. Since then,
our warehousing has | |mprove in quantity and ualtty.
What was not oss| eten ears ago can eac leved
today and this |s because of the good work done by our
sclerftists, But the needis to educate our peaple specially
farmers, In storage methods. Only in recent years has
the world become aware of the danger of indjscriminate
use of pestlddes Besides k|II|n|g réal pests, insecticies
destroy many useful species.  For intance, | am told
that sfiakes Which used to eat rats, are now killed b
pesticices and this has increased the rat population.

Science and Nutrition

True science constant [v reappraises itself. If earlier
work is found to_be wrong, you must discard it uncere-
monlouslv and without retttre Scientists should educate
our people in the elements of nutrition. In food also
there seem to be fashions which are not alwa s benefical.
You mentioned that you try to produce what the consu
mer wants. \What thé constmer wan |s not necessaril
what IS ROOd for him.  Eating what e andes may not
Ive Us the nourishment we need. In Inglia, we ave seen
at even those people who can well afford any amount
I'oo utritious food are not necessarily healthy in fact or

False values and the desire for |mag|nary social status
have changed taste and demand. ~ Affllence in our
country haS meant to changre over trom the so called
' Coarse grams to eat an ice. People in this region
regar a|asa5| n of low status and in our part of the

the nofth—it is the same with bajra, E)owar
an ] on The use of many kinds of leafy vegetables is
being |ven up. Nutr|t|onaIIy the varigus traditional
reglon diets have much sound sense, which ngeds to be
rediscovered and widely propogated. - Waste of any kind
anywhere is a crime, and waste of food is doubly criminal
In"a country like India.

The other point is that of cleanliness. Cleanliness, in
our homes or cities, and, above all in our eating habits.
It is the duty of every citizen to protest agamst Unh gle
nic manner” of cooklng and serving_food In bazaars,
along the roadiside and Sometime everi in our homes,

Protein Foods

The protein intake of most Indians is low. The
common sources arg milk, egg fish and meat. The
affluence of industrial countries 1s also expressed in

termso rcaplta consumpt|on of animal protein, In
te ast ears, :n some affluent countries, this ftgiure
has doubledt It 15 now considered a health hazard. 1t is

also far more wasteful economically, for one unit of
animal protein requires five or six times more investment
than the same quantity of vegetable protein. Itis evident
that economic management of the world’s resurces
demands some shift from animal fo vegetable protein. In
India we must search for roeins which conserve our
restricted  resources. lad that research in this
direction is being carned out ere,

Waste Utilization

A major lesson for scientists themselves, and for all
of us, IS that nothing is W|thout Use. In nature waste
itself'is a source of wealth, Expenments are being
undertaken in many parts of the world to extract chemi-
caIs and nutrients from garbage. Recvchng and recovery
should be an |ntegral |oart of our ouitlooK on life.  Our
v;oung sclentists 3 oud not wait for quidelines from

overnment.. But should show us the ‘way constantl

giving Us their_ideas and suggestions. - A technologica
institlite must find solutions or the problems brou%ht by
clients. The nation appreciates the p|oneennP SClentific
work which this institute has done in establishing the
milk powder industry which has saved us millions in
foreign exchange.

Cooperation Amon? Nations

| was S edalv {oy to learn the high standard
maintained in this Institute and that we have a number
of students_and teachers, experts from other fnendv
countries.  This i |s the Sort 0 cooperat|on that IS oS
needed in the wor of todng/t at we should sare our
knowled qe and our problems and try and find solutions
which will be beneficial to all.

Award of Meritorras Service Medal to Dr. V. Subrah-
manyan—Citation

Dr V. Subrahmanyan, the founder. Director of Central
Food Technoloti|ca Research Institute, brought into
functioning the Tnstitute in a record period, Under his
stewargship, he nurtured and built it up into a Premler
research Institution, i the tropics with particular em-
hasis on protein rich foods and on cereal technolo?y
e initiated the idea of the use of the oilseed cakes for
human fqods 30 ears ago and this led to the production
of a vane igh protein foods for the vulnerable
groups of the population. A si [%na development Is the
infant food b ed on buffalo milk which has laid the



The Central Food Technological Research Institute Celebrated
its Silver Jubilee on February 13, 1976.

Prime Minister Sint. Indira Gandhi inaugurates the
Silver Jubilee Celebrations of CFTRI.

Prime Minister Smt. Indira Gandhi at the Exhibit Stall with
Dr. B. L. Amla, Director, CFTRI.




Dr. V. Subrahmanyan Dr. T. N. Ramachandra Rao Dr. H. A B. Parpia

Dr Y. S. Lewis of Central Food Technological Research Institute, receiving the award at Bombay from Sri L. K. Jha,
Governor of Jammu and Kashmir.
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foundation for a new baby food ingustry in the country.
After retirement from official service in 1963, he fora

brief period took up assignment with F.A.O. asAdvrser
to the Phrlrroprnes overnment Heactively continues his
researc o processing and preservation food grains
as the Project officer, Paddly Processing Research
Station, Thrruvarur

Award of Meritorius Service Medal to Dr H. A B.
Parpia—Citation
Dr H. A. B. Parpia, dunng his tenure as the Director
of Oentral Food echnologr al Research Institute, was
nmarr responsible for grvrng a fresh impetus fo the
eve oprment of vegetable ‘protein based beverages and
infant and weaning fopds. He emphasised the eed for
Bost -harvest conservation of food. His untiring efforts In
oth national and inter-national forums have”made the
world aware of the |mPortance of proper storaoe of food
especially. in the developing nations.  He was the archi-
tect of the |nternational “Food Technolooy Training
Centre to train scientists and technologists from count-
ries In South and South-east Asra e contrnues to
serve the cause of food science and technol og)ﬁ In_the
developrng nations in his new assignment with FAQ of
the United Nations.

Rafi-Ahmed Kidwai Memorial Prize

Dr T. N. Ramachandra Rao, Past-president, Associ-
ation of Foocl Scientists and Technologists (India), has
been awarded the 1972-73 Rafi Ahmed Kidwai Memo-
rial Prize of the Indian Council of Agricultural Research
(India) for outstanding research contributions in agri-
culture and allied field.

Dr. T. N. Ramachandra Rao retired as the Chairman
of Mrcrobrology, Fermentatron Technology and Sanita-
tion DISCIR/I Central Food Technological Researc
ég?\tllgéte ysore n December 1974, after 32 years of
|

1915, Tumkur Nanjappa Rama-
chandra Ra, received his Honours and Master’s degree
i Botany from the University of Mysore. ~Later he
obtained " the Assocrateshrp ( IISc){ of the Indran
Institute of Science, Ban anre and Doctorate from
Mysore University.  He rcerve aavanced trainin Tg n
Fermentation Technology gtematrcs and Algal Tech-
nology at Tokyo, Pragugand Dortmund.

During the years 1942-51, he worked at the Indian
Institute of Science, first as a Research Scholar and later
as a staff member.  As the Microbiologist in charge of
the National Collection of T){ e-cultures (Incia) he
developed new methods for the classification and identifi-

Born in January

cation of yeasts. He also contributed in the area of pepp

microbiological assay techniques and citric acid.

h das

He s ent 5years at the Biochemistry Department of
National Chemrca Laboratory. working on electron
microscopy of lactic acidl bacteria and yeasts, In 1955
he moved to the Central Food Technological. Research
Institute, Mysore, where he developed an active school
of research In apphed micropiology. The work reIated to
Fermented Foods, Industrial Enz*mes Amino Acids
and Microbial Genetics. . This applied work has eoed
the Indian food processing industry to develop a few
products based_ on indigenous knowhow. He has
Rublrshed Qver sixty research papers, several reviews and
as several patents to his credit.  Dr. Rao was the
recipient of the Bhabhg Endlrsh Pnze of the Mysore
University and later recerved he Prof, M Sreenrvasarya
Memorial Prize of the Indian Institute of Science. Fe
was a founder member of Association of Food Scientists
and Technglogists_(India) and later its president in

. He s The President-glect of the Association of
Mrcrobroloorsts (India) for the year 1976, He Is one
of the Editors of the' European Journal of ApPhed
Microbiol og as been an active member of the
Society of |o|og|cal Chemrsts (India).

Dr. Rao, continues to work as an Emeritus Scientist
(CSIR) at the CFTRI, Mysore, since retirement.

CAMP Symposium at RRL, Jammu

The. Symposium on Cultivation and Utilization of
Medicindl and Aromatic Plants held at the Regional
Research | aboratory, Jammu from 6th to 8th March
1975 was_third n the series of Symposia organised so
farb RRL, Jammy, the earlier ones be|n i 1% and
The S¥m posium was attended by a'large number

of representa Ives from Industry and esearch Institu-
tions from all over the country About 50 research and
review paPers \iere read and (iscussed during the three
h the em asrs was more on medicinal

an aromatic (perfumery) plants, there were a number of
Rapers of Interest to the foodl technologists, Iike those on
0ps ynt rum sprces mrnts etc cial lectures by
expe |nte ield Sadasivan, Dr. Janaki-
ammal, and Mr. Nrmba kar vvere also arranged. In the
conclucing session, important recommendations for
promoting cultivation and industrial utilization of

medicinal"and aromatic plants were drawn up.

International Seminar on Pepper, Emakulam—Cachin

The Spices Export Promotion Council, Ernakulam
or anrsed an Internatrona Semrnar on Pe er on 12th
h March 1976 at Ernakulam, Four
sessrons on tr) a) Production, (sb Marketrn radrn and
Qual |R/ on o c Proces |n% and (d 'World Trade
were held. ty ‘four papers on, various aspects of
epper i ustry vvere read and discussed. A large
number of deldgates from India and abroad took part
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in the cleliberations. R(efresentativ_es of trade, industrr%/,
research institutions, and planters discussed the problems

facing the pepper ingustry. The American Spice Trage
Assoclation, Tropical Products Institute,_London, Mc-
Cormick & Co., USA, International, Trade_ Centre,

Geneva and_ other orrqamsatmns from  Germany,
Yugoslavia, Japan, Ce¥ on efc., participated in the
deliberations, [mportant recommendations, were drawn
l#) by the different groups after separate. discussions in
the end and presentéd in'tne Plenery Session.  These are
hound to have great Impact on futlre research, proces-

sing and trade in pepper and pepper products.

The Indian Merchants Chamber Award

The, Central Fogd Technological Research Inst|t¥te
was given the Indian Merchants Chamber Award for
the year 1974, for outstanding contribution to the deve-
loprhent. of Food Industry in"India. The Award was,in
recognition of their procéss for the produgtion of e%ime
oils and oleoresing, which has now been Wld(?# used by
the Industry in the country, increasing eniploymerit

potential and earning for_ei%] exchange. The %oup of
scientists-E. S Nambudiri, Y. S. Lewis, A G. Mathew.
N. Krishnamurthy and. C. P. Natarajan—were presented
the gold and silver shield at an m%gresswe ceremony
held"in Bombay on 21st February 197.

Amerrll%an Institute of Chemical Engineers: an Announce-
me

Asian Pacific_ and Vestern Hemisphere Chemical-
Engineering_ Societies will_have their first gomt meetlng
August 2831, 1977, in Denver, Colarado, USA. Th
Egtrélday meeting will be held at the Denver Hilton

With the announcement of the meeting has come a
particular invitation for technical papers from chemical
engineers and scientists in India.

Prospective authors are invited to immediately con-
tact, W. Robert Marshall, Dean College of Enl(\;)lneermg
University of Wisconsin. 1415, Johnsor Drive, Madison,
Wisconsin 53706, US.A

ERRATA

Prediction time of hydration during_parboiling of ?add from activation energy by
S. Bandopadhyay and N. C."Roy, J. Fd. Sci Techno!; 1975, 12, (455.

In page 197 the equations should be read as:

*ke'= VIT Ws-VyoniV+Xi
X~X0 Knv e +X-
In]c Ba(% 198, Table 2 (B) variety, Jhingasal X.: the value should be read as 0.098

Instead 0



ASSOCIATION NEWS

Meeting of the Bangalore Chapter held on 16th
December 1975, at Food Craft Institute

Mr. Sharad Dravid, Production Manager, Kissans,
Pre3|ded over the meeting and Miss M C. Madhura,
he Secretary introduced the speaker, Miss Padmasini
Asuri, Regional Home Economist (Souith).

The importance of standardisation of foods formu-
lated specifically for consumption in rural areas was
stressed by the ‘speaker and further she elaborated the
magnitude of the task and described the factors that
are'to be considered in evolving stich a programme,

One of the important_ task was the formulation. of
suitable infant fopds using locally available materials
(cereals, puises etc). An ogtimum combination of these
raw-materials is t be achieved for optimum result.
Standardisation of cooking and the need to keep in
view, the cultural background and dietary habifs of the
Populatlon are the important factors to be considered in
ormulating such foods.  The ease of preparation of
these foodS and the day’s nutritional requirements are
other. factors to be kept in view. It was not merel¥ a
catering problem but “should be considered from the
overall” nutritional requirement and not as a mere
nutritional supplement.  These foods should possess
good taste and should be accetable to the consumer.

Certain raw-materials such as soya need processing
before they are consumed. Such pracessed foods availa-
ble in the market are expensive and hence not within the
reach of a common man. Hence there was a_need to
develop simple methods of _pr_ocessmg to utilise this
protein rich-raw material. - Similarly oBveloping simple
Rrocedures for parboﬂmgi1 pad%y on a small Scale at
ome (34 kos per batch) and simple methods for
Processm of seasonal fruits were required to be deve-
oped and' standardised. Farmers are to be educated to
prepare these products using the seasonal fruits,  This
would mean more employment opportunity and increas-
ed rural transportation.” Such programmes aimed at
developing foods for rural areas should take into con-
sideration” (a); the potential cropping pattern (b) per-
capita availability—expendiiture or income per acre; and
(c)D the purchasing power of the rural families.

Meeting of the Ban%alore Chapter held at East-West
Hotel on Sth Jan. 197, _

Mr.. Panduranga _ Setty, President welcomed the
gathering. He distributed certificates to the 1st batc
of students from the Food Craft Institute for havmg
completed. the course . conducted by the Bangal_or
Chapter of the Association on Prevention and DetBction
of Food Adulteration.

h Mr. Chandranath Mukhyo

Chief guest of the meeting Mr. N. Narasimha Rau
Commissioner & Secreatary, Health and” Municipal
Administration, commeneded the excellent work carried
out by the Bangalore Chapter. He himself was not
aware’of this very useful courrse on grevenﬂon and detec-
tion of food adUlteration conducted by the Banﬁalore
Chapter, and hence he felt that the work of this chapter
should be given better publicity and_he hoped that more
Preézﬁ_lﬁgwould avail this opportunity for getting this

Ining.

Mr. P. Padmanabha, Secret_ar%/, Food & Forest
stressed the need for a hancly kit for detection of fooq
adulteration and a brochuré in En?hsh and regional
language on simple methods for detection of food adulte-
ration.” He sug(lge_sted that the chapter could take up
this task and that it would be most useful to the general

public.

New Members

Mr. K. R. Srinivasan, Assistant Director, Central Ware
House. Chrompet, Chitlapakkam Post, Madiras-600 064

Mr. T. C. Sunder Raj, Clo M/s Spencer & Co. Ltd,
Madras.

Mr. Gladson Jathanna, Srivatsa Packers, 10/1 3rd Main
Road, Industrial Estate, Ambattur, Madras-600 058,

Mr. C. P. Gopinathan Nair, Assistant Marketing Officer,
Directorate of Marketing and Inspection, “Shashtri
Bhavan”, 4th Floor, 6th” Block, 3 Haddows™ Road,
Maciras-600 006

Smt. Kasturi  Seshigh, 16C Thandavoraya Mudali
Street, Toncliarpet, Madras.

Mr. P. V. Thiaharajun Clo Ohms Food Products, 17
Balaji Nagar, Madras-600 092.

Mrs, Gitasri Mukherjee, Central Food Laboratory,
3 Kyd Street, Calcutta-700 016.

Mr. Sourer.dra Lai Sil, Tantipara, P.O. & Dist. Hoogly,
\West Bengal.

Mr. Swapen Kumar Das, Near No.
School\,N%[.) '

Bijoy Nagar
O. Naihali, Dist. 24-Paraganag’, \NQ ;

Bengal.

Eadhya%_ 140 Central Road,
Amamaapuri, P.O. Barrackporé, Dist. 24 Paraganas.

Mr. Gour Saday Choudarg, C/15 International Hostel,
CF.TR.I, Mysore-570 013
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Mr.  Ehumsai Kolr\ll?panichkui A-15 International,
Hostel, C.F.T.R.I., Mysore-570 013

M. A S R Anjane;I/]qu Department of Animal
Nutrition and Food Tec noiogg, College of Veterinary
Schiences and Animal Hushandry, Jaalpur-482 001.

Mr. Victor H. Bertullo, Institute de Investigaciones
%esqueras, Alberto Lasplaces 1550, Montevicieo (),
ruguay.

Mr. L Padmanabhan, Chemist, Khamadeny Co-
0 erat|\_/e_Da|Q and Fruit Processing Society, Onikeri
ost, Sirsi (N.K.)

Dr, %Mrs.) Su%y Eapen, Head, Department of Food
Technology, Institute of Catering Technology and
Applied Nutrition, Sawarkar Marg, Bombay-400028.

Mr. T C. Srinivasan, No. 5 Killol Kunj, Bhaudaji
Cross Road. Matunga, Bombay-400 019,

Mr. S G. Karmarkar, 27 Laxmi Narayan Baug. Bai
Govindadas Road, Mahim, Bombay-400 016.

Mr.. D. B. Patel, Clo Vasundara Canning Limited.
Station Road, Pardi (W. Rly), Valsad District, Gujarat.

Mr. Ullal Dinkar Rao, C/o Vasundara Canning (P.z,
(%aérasftauon Road, Pardi (W. Rly), Valsad District

Mr.. Kapse Arvind Ramachandra, Matry Chaya,
Navgegvan Society, Balakhadi, Killa Pardi-3%6 125,
Valsad District.

Mr. K..S. Chang, Department of Agricultural Product
Pracessing, College ongrlcuIture. Chung Nam National
University, Daehgon, Korea (Republic)

Mr. Madan Mohan Roy, Clo Dr. B. C. Mazumdar,
0/64 Department of Horticulture, Bighan Ch. Krishi
Viswa Vidyalaya, Kalyani, West Bengal.

Mr. V. Janardhan, Production Manager (Specialities),
Old Trunk Road, Pallavaram, Matfras%oo%& )

Mr. V. R Sowminarayanan, 103 V. M. Street Mylapore,
s g pnerey ye

Mr. S. R_Ramakrishnan, 91 Poonamalle High Road,
Madras-GOO%IW. ! J

Mr. H. R. S. Iyengar, Factory Manager, Parry’s Confec-
tionery Ltd., ellﬁ<uppam, rSyouth A?cot D|spr/|ct.

Mr.. Baik Myong
Jakjundong "Ro:" 1
Korea.

Mrs. Malathi Mohan, 231 Richmond Road. Bangalore-
560 025,

Hyon, Haital Confectioneery Co. Ltd.
Buk Ku, Incheon, Republic of

Mr. Sunilendra. Narayan Chowdhuri, 46 Lower Range,
Flat No. 7, P.. Box No. 10229, Calcutta-700 019,

Mr. K. Vidya Sagar, Defence Food Research Lahoratory
Jvothi Nagar. Myscre-570 010.

M. Viliﬁlykumar R_Gooty, Food Folks, 1660, N. C.
Road, Mysore-570 Q4.

Dr. S. V. Suryanarayana Rao, Group Officer &N_utrition),
Defence Food ReSearch Laboratory, Jyothi Nagar,
Mysore-570 010.

Mr. S. Sankaranarayanan, Bala Industries, 1 Sreenivasa
Street. Madras-600 028,

Mr. G. J. Mohan, Clo Larsen & Toubro Limited, 4-5
Club House Road P.O. Box No. 5247, Madras-600 002.

Mr. K. Manoharan, Cocoa Products & Beverage, Put.
Ltd, Mount Poonamalle High Road, Manapakkam,
Madlras-600 089,

Mr. V. Bakthavatchalam, 119/120 Armerian Street,
Syndicate Bank, Madras-600 001,

Mr. G, B. Murthy, Cocoa Products & Beverage Pvt.
Ltd, Manapakkan. Madras-600 089.

Mr. D. D, Namboodiiri, Production Manager (Project. Ar')
Metal Cast Services, Industrial Estate,  Ambattur’
Madras-600 058.

Mr. P, Velagutha Rai%, Cocoa Products & Beverages
Pvt. Ltd., Manapakkam, Madras-600 (8.

Mr. S P. Sondhi, B. 1/334, Janakipuri, New Delhi-
110058,

Mr. Deepak Arora, 84 New \/\ﬁngh

Hostel, Indian Agricultural Resear e
I |
b0

Institute, New

Mr. C. Vin Praful, Coca-Cola Expart Corporation,
14-A Nizamuddin West, New Delhi-110 013,

Mr. Vinod Kumar Taneja, Central Grain Ana!ysis_
Laborato’Q/, Deg%r_‘[ment 0f Food, 5th Floor, Krishi
Bhavan, New Delhi-110 001.



ANNOUNCING A NEW RESEARCH PERIODICAL
THE INDIAN JOURNAL OF TEXTILE RESEARCH

This new member of the family of scientific periodicals
published by the Publications & Information Directorate,
Council of Scientific & Industrial Research will start
appearing from March 1976. The journal, to be issued as
a quarterly initially, will be devoted to the publication

of papers reporting results of fundamental and applied
researches in the field of textiles.

Contribution for publication in the journal may be addressed
to the Editor, Indian Journal of Textile Research
Publications & Information Directorate,

Hillside Road, New Delhi- 110012.

Annual subscription: Rs. 36/- £ 6.00 § 15.00
Single copy: Rs. 14/- £1.00 § 540

Communication regarding subscriptions and advertisements may be addressed to:

The Sales & Distribution Officer,
Publications & Information Directorate,
Hillside Road, New Delhi- 110012,
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Acidity of dahi (curd), effect of starter culture and incubation 81
Adjuncts in brewing _ _ 27
AFD mutton, polyphosphates on cooking & quality 64
Aflatoxin, coconut products, assay 21
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Amino acids, free, arhar dhal
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