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RESEARCH PAPERS

Studies on the Insecticidal
I[I. Mode of Action of the
domestica

Activity of Garlic Oil.
Oil as a Pesticide in Musca

nebulo Fabr and Trogoderma granarium Everts

Prem Lata Bhatnagar-Thomas and Amol Kumar Pal
Biology and Agriculture Division, Babha Atomic Research Centre, Trombay. Bombay, India

Manuscript Received: 26 November 1973
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Earljer studies on differential toxicity of garlic oil to
housefly and khapra beetle indicated that adults as well
asthe [arvag of both the species respond, to the vapou_rs
of garlic oil by exhibiting hyper-excitability, ataxia,
salivation and” excretionl “Insecticiges, ‘such as
erethrms, rotenoids, DDT, organophosphates and
carpamates, inducing similar symptoms of poisoning
I ingects,2,are known to express their_ lethality by
affecting various physiological and hiochemical processes
mfcludm(I;
of ace

){_Icholmestera_se ang accumulation of
acetylchaline, uncoupling of oxidative phosphorylation
and” inhibition of CytoChrome-c-oxidased” We hale,
therefore, . studied tfie ~ effect of Igarhc oil on such
R/rlocesses in young adults and mature [arvae of housefly

usca domestica’. nebulo Fabr and khapra beetle
_Tro%oderma granarjum Everts. Observations are F_resented
in this paper, which suggest that (T;arh_c oil, ljke most
of the organic insecticidgs also kills the insects by virtue
of its effect on their nervous system.

Materials and Methods

S nthetic_?arlic oil supI%I_ied by Dr S V. Amonkar
of fhis |n?t| ute, was a mixutre’ of diallyl dlsulr%mde
and diallyl trisulphide,  Acetylcholine, cgtochro e
adenosing  diphosphate, heXokinase, DLa-glycero-
phosphate, pyruvate and_bovine serum albumin_ were
obtained from S|gma Chemical Company, SA.
The other chemicals used were of AR grade ither from
BDH or Sarabhai-Merck.

E and Ach level in the
NSECts treated Wi

FS TN b T

disruption of nérve impulses due to inhibition  f

Himir%gjlarvae andagits of housefly and khaprﬁ beette. ITh?
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Its own larval Stage where irreversible ini fio
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. Insects : The develppmental stage and age of the
insects as well as the procedure “of treatment and
duration of exposure to garlic oil were similar to those
described earfier.1 Number of insects employed in
each experiment and number of replicates will be
mentioned at appropriate places in the text.

_Invitro experiments : To_study the effect of oil in
vitro systems, the oil and Tween SO in the ratio of
1:0.1, were mixed with the reaction medium so as to
orm an emulsion.

Cytochrome-c-oxidase: Mitochondria were isolated
from 1000to 1500 insects according to the procedure of
Rockstein and Bhatnagar . The énzyme was extracted
and purified partially56 and assayed; by the method of
Smith7. The reaction mixture consisting of 0.3 ml of
O.OlMP]otaTssmm Ph sphate buffer (pH'7.0), 0.2 ml of
Lper cent Terrocytochrome-C (prepared. by reducin
cytochrome-c with a few m% of potassiunT ascorbate
and 25 ml of distilled water, was taken in a 3 m
cyvette. - The reaction was initjated, by the addition of
0 M of enzyme (7 mg protein) after “equilibrating the
reaction mixture 8t room  temperature (26-27°C).
Blank was prepared by oxidizing cytochrome-¢ wi
001 mlof 01 M potassium ferricyanide, Oxjdation
of ferrocytochrome-c was determinéd by following. the
decrease ‘in absorbancy of its a-hand 4t 550 mM™in a
Hitachi-101 spectrophotometer.

Effect of 10,2 per cent of oil on in vitro cytochro me-
c-oxidase activity was studied by similar procedur e in
mitochondria isolated from untreated insects,
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Oxidlative phothoryIatton Mitochondria ~ were
|solated from 200 insectsd and oxidative phosp-
p/ ralatton was studied by shght modification of
anderb erg and Slater’s ‘meth 08 The o>r§¥
consumption was measured in_warburg - mano
with gas volume of 1464 ml, The staidard reactlon
mlxture consisted of SmM) 15 potassium chloride, 2
ethylene diamine tetra-acetic “acid, 2 magnesium
chlonde 50 tns 33 potassium phosphate buifer
(IDH 1. adenosine dlghosphate giucose and
00-140 Corj units of hexokinase. DLa-glycerophos-
phate (40 mM) and pyruvate (20 mM) weré used a5 the
substrate. The total reaction volume was 3ml, 0.2 ml
10 per cent potassmm hydroxide was taken ir. the cen-
tral well containing a fluted filter paper. Mitochondrial
protein equivalentto 7 mg was added to this reactlon
mixture, Oxygen copsumption. was measured at 3/
for halfan Hour and the reaction stopped by addlng
L ml of 40 per cent trichloroacetic &cid.

Phosphorylation was determined by estimating the
dtsappearance of Inorganic phosphaté in. the redction
mixture9and protein was estimated by biuret reagent.
Each treatment was replicated 5 times.

Acetplchohnesterase {AchE ).and acetylcholine (Ach) :
ACtIV

the |nsects usln%

stratel0. The |
reaction medium11 consisting 0 (ml\/Ia
buffer pH 82, 4.4 magneslum chloride
chloride and ioof ac t%lcho ine Ach The reaction
was carried out or In In case_0f housefly and 60
min for khapra beetle at 37°C. The unhydrolysed
Ach in the reactton medlum Was estlmated by convert-
ing it into acetylhydroxamic acid W|th ml of 7 per
cent aIkatne hy roxylamlne and 6 ml of05 N hydro-
chloric acid. tissues — were . sedimented” by
centnfue{;atton at 30009 for 15 min and the clear
supernatant (0.5 ml) treated with 10 ml of 1per cent
ferric chlorice. - The resulting - reddish-brown ~ferric
complex was esttmated at 540 mM in Bausch and Lomb
spectrophotometer.

Ach in the tissues of insects was estimated by the
method of Schallek12. Chemlcal nat re of the” Ach
extracted from the tissue homogenates was further
confirmed by subjecting it to pape-partition chromato-

graphy 13

Results

Effect of il on the level of AchE and Ach in_housefly :
The level of AchE and Ach have been determined |n
one to two_day old adult houseflies e posed to garlic
(1L for 15, 30 and 60 min respectively. The activity of

acetylchohne chloride as

16 veronal
3 potassium
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of AchE was assayed in whole homodﬁnates of
e s
sects ‘were homogenised In 2 mT of

1974

Tabtle 1. elati effect of garlic oil
ACTIVITY OF CHOLINESTERASE FROM M. DOMESTICA NEBULO
FABR. AND T. GRANARIUM EVERTS
Ql

COF)}?H. wﬁ%&%mdmmmmp{ﬂﬁ riu F_arva

| R B : %ﬁff
4 ' =
gt

CHOLINESTERASE ACTIVITY (PERCENT)

ACETYLCHOLINE ( PERCENT)

8

somztommaoo

0 30 6 90 120
NI 1T NN (VIS

Fig, 1 LEVEL OF ACETYLCHOLINE AND CHOLINESTERASE
IN ADULT M.DOMESTICA EXPOSED TO GARLIC OIL.
acetylcholine: «15,730, «60 Minutes exposure
cholinesterase L ol5 ;30,0 60 Minutes exposure

AchE was assaxed in heads pooled from 10 adults
whereas for Ach 40 heads were pooled todet er and
experiment at each dose level was replicated Tour times.

In vivo_AchE act|V|ty in adult : From the resylts
presented in Fig it can be seen that exposure of flies
0 garlic gil vapours for 15to 60 min did not affect the
activity of the enzyme.

In vitro AchE activity in adult : Qbservations on the
effect of oil on in V|tro activity of the, enzyme are
presented in Table The results indicate "that the
egree of acetyc oline hydrolyzed by untreated flies
7392 Mmoles/10 fly) was' not significantly altered by
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Fig. 2 CHOLINESTERASE ACTIVITY IN LARVA OF
M.DOMESTICA EXPOSED TO GARLIC OIL
FOR:0 5, a 60, 0180 & ® 300 Minutes.

addition of 1to 4 ﬁer cent of il to.the fly homogenates
Indicating that AchE was not inhibited in'in vitroas well.
Acetylcholine in adult: However, the level of Ach in
flies was affected by the toxmant F|g 1). On LHmin
exposure  concentraction .of Ach “inCreased to It
maximum(142 gercent)whhm half -an-hour of treatment,
Hourly . estimations ~thereaft-r Indicate a_ gradual
declingin Ach level with time and after four to five hour
of exposure it was more or less similar to that of the
control. ~ Similar observations were made in adults
fxpoe to oil for 30 mm (Fig 1% exceptt (at mcreased
evel of Ach (140to_ 143 percent) er ste for a out
2 hrand even after5hrofex osire Ach was 2
cent more than the control. - One hour treatment W|th
the toxicant also resulted in similar charges in the
concentration of Ach.

In vivo AchE activity in larva : From the resulfs in
Fi ffg 21t can be seen that 5 and 60 min exposure did not
ect the activity of AchE. However, on 180 min
exposure, AchE act|V|t¥(iraduaIIy declined to about 76
per cent ofthe control, Toflowed by 91 per cent recovery

155
210 -

170 1
130 1

116+
108+

100 1

ACETYLCHOLINE (PERCENT)
control

92

t

Bﬁ

76

T T T T T T
1 2 3 4 5 6
TIME AFTER TREATMENT ( HOUR)
Fig.3 LEVEL OF ACETYLCHOLINE IN LARVA OF

M.DOMESTICA EXPOSED TO GARLIC OIL
FOR- »5,a 60, »180 & » 300 Minutes.

within 5 hr of treatment,  Exposure of 300 min resulted
in an immediate innibition (24 ger cent of the control
and recoYery of AchE act|V|t¥ nd the enzt(me showed)
Increased activity upto 4 hr after treatmen

In vitro AchE activity in larva : From the observa-
tions presented in Tablé L1t can he seen that degree of

AchE inhibition mcreased with. Increase In conCentra-
t|on of oil from 1to 4 per centin larval homogenates.
Untreated housefly larvae were able to hydrolyze about
50m moles of Achi in 15 min this was reducéd to 27m
moles on addition of 1 per cent oil to the homogenates.
At4per cent level of the oil, Ach hydro 0yzed was as low
as 4mmoles, or 8 per cent of the Control

cet%chohne in lana Aj in the case of housefl
adult the larvae also showed a dosedependentincrease1
Ach level on exposure to garlic oil. Five min exposure
E r%;3)d|d not result in any change in Ach concentra-

One hour treatment, however resulted in about
].tto 12 per cent mcrease #a bout second hour after
exposure and W|t |n next triree hours It declined to It,
original level. In larvae exposed to ol for 180 mins
maXimum increase In Ach was recorded within one
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hour and the increased level of Ach (1210 15 per cent
ofthe control) persisted for three hours before it declined
to the level of control. At high dose of 300 min  the
results were quite_unexpected,” as the increase in Ach
(about 93 per cent) was preceeded by about 20 per cent
decline in"Ach level immediately after exposure.

Effect of oil on AchE and Ach in khagra begtle
Effect of_?arhc oil exposures for 15, 60 and 180 min on
the activity of AchE and level of Ach has been studied
In one to two day old khapra beetle females.. Experi--
ment at each dose level was replicated four times with
40 females in each replicate.

In vivo AchE activity in adult: Opservations on the
effect of oil on AchE of khapra beetle adulfs were
similar to those on housefly larva.  Exposure of 15 and
60 min did not inhibit tfie enzyme, but on 180 min
exposure AchE_was inhibited to about 70 per cent of

control
+
—
o
o

o)
o

(o))
o
1

401

N
o
1

PERCENT CHOLINESTERASE ACTIVITY

0 . T v T v 1 vt
the control. The enyme fully  recovered _ from 12 3 o5 618 % 4
Inhibition four hours after treatmient with the oil. IME AFTER EXPOSORE

: - : ig.U CHOLINESTERASE ACTIMITY IN LARVA
In vitro AChE activity in adult: From Table 1it can i UT.GRAj\Il\lARIUM ED 10 GARLIC OIOI_F
be seen that the activity of AchE was inhibited n vitro FOR®1 03, a5 v 7 & I 18Hours.
as well. The amount of Ach hydrolyzed in the

I e 0 ORI, 0 por o of e i o o s
was reduced to 72 per cent of the control. On addition ingr, Gecline Of 69 (0, per CENl Was FEcorcec after

4o 5.hr of exposure,  With increase in exposure time
of 2 to 4 per cent of oil to_the adult homogenates ivi
percenta eFi)nhibition of AChE in relation to thegcontrol from 710 180t aclivity oTACHE ws reduced, Lo dbout

35 per cent of the control. The enzyme did not recover
Was 4/ gnd 21 respectively. fro?n inhibition even after 24 to 48 Ar of treatment.

Acetylcholine in adult: Exposure of khaﬁra begtle  In vitro AchE activity in larva : In comparison to the
ladults to the oil for 15 min did not affect the level of adult khapra beetle,"AchE from larvae was more
Ach, but on 60 min exposure an increase of ahout 6L susceptible to garlic, ail action as even at lPer cent
Per cent was recorded. - Observations on the effect of levelofthe ol the activity of AchE was reduced to abcu t
onger exposure of 180 min were similar o those on 30 per cent of the control. ~ Inhibition on addition of 2
housefly larva inasmuch as the level of Ach showed a per cent oil in vitro System was almost 96 per cent

decline’ta about 70 per cent within one hour of treat- when only 2 Mmoles of Ach was utilized, in comparison
ment followed by a gradual increase to about 98 to 60 n moles In the control.
per cent of the control,

Acetylcholine in larva : The leve] of Ach (0.04 » moles/

In vivo AchE activity In larva : Effect of garlic oil larva) ‘did not change signifxanffy at any of the test
exposuresfor1357taynd 18hrontheAchEgnd Ach dosages of garlic oiI.g : by at iy

o e /e
Vas . Estmati : o o .
substrate were made four tin¥es at various interva%s with Effect of garlic ol on oxidative phosphorylation and

cytochrome-C-oxidase : Mitochondrial Oxygen uptake
homogenates of 400 larvae per replicate. o)lit 113 M and P; O ratio of 2.02 v_ve?g/ gnot_a ected

L by garlic ol in vivo or In vitro experiments with adult
From the observations in _Flg 4 1t is evident that fiies, Similar results were obtained In caie of 20to

exposure to garlic oil results in dose related inhibition 22 day old khapra beetle larvae. These results, indicate

of the enzymie, Exposure for L hr did not affect the that, "unlike rotenone, garlic oil is not an inhibitor
AchE, but%n 3t0 Shpr exposure, itwas reduced to about of oxidative phosp orylgﬁon.



BHATNA.GAR-THOMA.S AND KUMAR PAUL'- INSECTICIDAL ACTIVITY OF GARLIC OIL

Garlic oil did not affect the act|V|t5{ of cytcchrejre-c-
oxidase in_housefly larva and _
beetle and its larvag, although 1mM sulfide gave 90 to
96 per cent inhibition under identical conditions indica-

that the sulfide moiety in the garlic oil is net

ting thg |
resgonmble for Insecticidal ‘action.

Discussion

Our studies indicae that the symptoms of pmsomng
and eventual death of the insects dre not assoclated wit
the. uncouplm? of oxidative phosphorrlaﬂon_ 0¢
inhibition of cyfochrome oxidase, inspite of the toxicant
being a sulfideld Concomitance of symptoms of
poisoning with that of changes in the lével of AchE
and/or the nerve transmitter Ach sugges_ts that nervous
stsltnesrgc{“gay be the chief site for the"action of garlic ol

However, the effect of ol is found to vary even cn
this system in the two species as well as their develop-
mental stages. In housefly. adults we were unable {o
detect in vivo or i vitro inhibition of AchE with garlic
oil- However, significant correlation was 0fQserved
between the duration of garlic oil exposure, period for
which increased level of Ach persisted after trealrrent
and the recovery and survival of the flies. At sublethal
doses the increase in Ach level was for very short Ferlod
and decline in its concentration to the original level
occurred within five hours after treatment, the time at
which 66,Per cent flies recovered from the toxic effect
of the qil.1 At lethal doses not only the relative
increase in the level of Ach was h|?her but also the time
taken for its return to the normal was longer.

~ More or less similar observations on AchE and Ach
in DDT treated houseflies5and American cockroach1o

have been interpreted by some workers s side effects |

and not the primary.cause of DDT poisoning, since they
occurred ver;r_late in poisoningl”. Such & possibility
in case of garlic oil poisoned housefIY IS ruled out since
the changés in Ach level are parallel to the symptoms
_ofpmsonng Failure tq detect the inhibition of AchE
in “adult_housefly may be attributed to. the labile
reactivation factor whilch is released during homoge-
nization.1819 1t is, therefore, not surprising that
msthe,ofac_cumuIatlon of Ach, we failed to demonstrate
AchE inhibition experimentally.

. That the effect of qarhc oil.on AchE and Ach is
indeed the basis of it b|olo%|cal activity s further
supported by our studies op housefly larva where a
correlation \ias observed hetween increase in. Ach.and
larval mortality reported earlier, 1though the inhibition

adults nor in k*wa ra 180
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of AchE was detected only on prolonged exposure of
min. On 5 min exposure, level of AchE and Ach
was not affected and 98 per cent larvae developed into
fertile adults. - On exposure to il for 180 min, 12to 15
per cent increase in Ach level was followed by inhibition
of AchE and 100 per cent larvae died withot pupating.
ExPosure to oil for 300 min not only resulted _in
Instantaneous inhibition of AchE, but also depression
I Ach level by 20 per cent of the control. ~Inhibitign
of the enzyme"was followed by recovev of its activit
as well as’increase in Ach levél 'br¥ 3310 93 per cent.
More or less similar observations_irf case of khapra beetle
adults su%gest that the changes in the level of Ach may
not only b2 d.ue to the inhibition of AchE but also due
to the éffect of garlic oil on the mechanlsm(sz Involved
{Qrmﬁa?gnthems and/or release of Ach in the nerve

. Depression in Ach level in insects as a result of
insecticide treatment 15 reported in  Caliphora
erythrocephala2) in which homogenates prepared 1
hour after treating with DDT, Ach synthesis decreased
from 41 to 26 Pg/ . The level of Ach™ rose to 80 Ag/%
In 45 hrof tréatment. Depression In _evoked Ac
release accompanied by increased Ach in vivo in the
presence of acetylcholinesterase inhibitors like eserine,
neoshgmme, oxotremorine and organophosphate
echothiophate, IS not a rare phenomena Is further
supported by the work of Szerb'et al2L and Szerb and
SomogyiZ2 on rat cerebral cortex.

In khapra beetle larvae, although there appears to be
a relationship between inhibition of AchE and larval
mortalityZ the enzyme did not show any recovery frem
the inhibifory effect of garlic oil ncr any change was
recorded in the level of Ach, ¢.g., on 1hr exposure
the enzyme was inhibited by 4 per cent, and 96 per cent
arvag were able to deveIoR into normal fertile adults.
On 7 hr exposure on the other hand, when AchE
activity was 25 per cent of the control, 100 per cent
larvae'died. - This together with the observations on the
effect ofqarhc oil on’in vitro actjvity of AChE from the
two hest nsects suggest that ditferences in biochemical
response of housefly and khapra heetle to garlic ol
may be due to the ifferences In the characteristics of
AchE as well as the endogenous level of Ach.

The endogenous level of Achis known to be dependent
upon the availability. of choline. Most of the insects
are unable to synthesise choline and even if they do, it
15 not sufficiert to meet their entire metabolic’ neegs,
The source of free choline for Ach synthesis is either diet
and/or phosphatidyl-choline withirt the cell.23 Certain
Insects, e.g., housetly larvae, have an efficient system for



158 MAIHUR AND SRINIVASAN: ISOLATION OF WHEY PROTEINS FROM BUFFALO MILK

retarnrng choline and can grow in its ahsence4 but 3 O neeml ’ mﬁcn i 0%“156 nd  Metabolism,
insects like khapra beetle Iarvae, have been shown to I Roc 5 and Eshat I, nsect Physil,

have a specific dietary requirement for choline and fal

row In Jts absences. Failure of accumulation of
Acﬁ In_poisonedkhapra beetle in which probably > |oert ctalR i d@ﬂn;ﬁH e FEE, Y., siocin
feding. lrsba}I%o alrjfechte may }herre{ore be duleI tothe 6 Tz zﬂor‘f Iennam D. H, siochin. siophys
nonavailability of phosphatidyl-choline as we

' S'r e D

[

nbérg,s G. and Sater, E. C, iochem., 3., 196282,

i s T i

An Iysrs

The symptoms of orsonrn% e.g., hyperexcitability,
salivation and excretion further Suggest that hesides
affecting the synaptic transmission dUe to inhibition of
AchE angd/or increase in Ach level, garlic ail may also

ﬁectrng the biophysical or™ physicochémjcal
mechamsm involved in axonic transmission as well as
biogenic amines and diuretic hormone which control
the salivation and excretjon. That the toxic action of

Nature Lond 1

% %‘US?I n Kcaﬂld él'éwn Wsﬂtai??esm ?cand 1953

arlic is an Interaction of hormonal and nerve function
%eeds to be ascertained. }é ‘?‘Ebgﬁ%ﬁ\{((ﬁ“dos 1 . L, 114 Cﬁfg’-
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Preliminary Studies on the Isolation

from Buffalo M ilk

B. N. Mathur and M. R. Srinivasan
National Dairy Research Institute, Karnal

31 May 1973

A comparative study was undertaken to evaluate the suitability of sodium hexametaphosphate and ferric chloride for isolation

of proteins from three different types ofwhe?; derived from buffalo milk.  The components of the precipitated proteins were studied

for any changes in their electrophoretic behaviour resultrn? from the ionic precipitation using the discontinuous polyacrylamide

% Tpla’re electrophoresis.  The study revealed striking dif
ffa

of Whey Proteins

Manuscript Received:

erences in the beta-lactogiobulin and aipha-lactaloumin fractions of
lo.and cow milk.  Both polyvalent ions could be effectively used for the isolation of most of the components of whey proteins.
A comparison ofthe protein- fractions isolated by ionic precipitation from raw milk acid whey and cheese whely with the correspond
ing whey protein fractions of raw milk showed very close resemblance in their electrophoretic mobilities. The protein | ractions
isolated from Paneer whey, however, showed a different electrophoretic pattern.

In the recent years, there has been a considerable
emphasis on theisolation of the whey proteinsemploying
cold precipitation techniques. This makes it possible
to isolate the protein in a soluble form, suitable for
further processing and incorporation into food products,

Methods have been developed abroad for isolating whey
proteins of cow milk using polyvalent ions. The use
of the polyphosphate ions in the acidified whey for the
precipitation of whey proteins has been reported in a
process patented by Gardenl. In another process
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patented by Weimer?2 ferric ions have been used for the
precipitation of whey gro_tems. Jongs et al3 have
reported the use of “Ferripolyphosphate —a liguid
complex of ferric ions with'long chain polyphosphate
for reclaiming proteins from whgy.

This investigation was undertaken to_ study the
efficacy of hexametaphosphate and_ ferric jons for the
Prreclpnatlon and isolation of various whey_protein

actions of buffalo milk using the cold precipitation
technique.

Materials and Methods

PreParation of the samples : Samples of buffalo milk
were taken from the pooled milk of a herd of Murrah
buffalogs and cows™ maintained at NDRI, Karnal.
Raw milk whey was prepared by acidification of raw
milk with dilute hydrochloric &cid (1:4) at pH 46.
Cheese whey was obtained = during cheddar cheese
manufacture using pasteurised milk. ~ Paneer whey was
obtained by citric acid precipitation of milk heated to
80°C, according to the method of Bhattacharya et al. 4

Isolation of whey proteins : For the precipitation
W e%/ proteins, sodium hexametaﬂhosphate was added
at the rate of 0,5per cent in the whey, and pH was
adjusted to 2.5 using dilute hydrochloric acid (1:4). The
flocculated whey proteins were then centrifyged out at
000 g for 15 min'in a Jenetzski T-24 centrifuge. The
recipitate was titrated with /10 whey volume o

to 89 with ammoniuni hydroxide solution _{1:4).
Precipitate of calcium sulphate was, then_centrifuged

out at 5000, and A)H atlijust_ed again to 5.0 to calse
flocculation “of whey proteins, which were ~finally
centrifuged out.

When ferric chloride was used for the isolation of
proteins at 0.8 Per cent level at pH 8.9, a gelatinous
precipitate was formed. This was centrifuged out at
5000 rpm for 15 min as described earlier.

Discontinuous ~ acrylamide el plate electrophoresis:
For studying the ?rargt%ns of %e Fi/vhey p[ote? S W%Slch
could e isolated by the cold precipitation technique
as Well as comparison of electrophoretic hehaviour with
their native state, raw skim milk was used, as suggested
by Bailey and Lemon.5> Samples of the whey protein
IS0lates were suspended to giveabout 5per cent Brotem
Argnsson’s buffer {pH 8.9) and dialysed against 0.05 M
sodium chloride at 4°C for 48 hr with foUr changes of
dialysing solution.

2)

g f
8.25 %er cent calcium hydroxide. Then pl-?lwas adjusted
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Stacking gel with 5 percent Cynogum-41(pH 6.4) and
running g&l with 7.5 per cent Cynogum-zll (pH 8.9) were
prepared and set in plates of size 18 cm x9 tm X0.4 cm,
85 suggested by Holmesa  Samples were applied on
lcm X 0.4 cnr pieces of Whatman 3 mm paper, and
Inserted into the slots in the stacking gel, Tcm  away
from the running gel. Ten samples Were placed in this
manner length wise. Both electrodes were filled with
0.16 M sodium borate (pH 8.6), and contact made with
the ?el using. two folds of Whatman 3 mm pz}{)er.
Electrophoresis was carried out at 160V, 60mA at
4°C (Filter paper inserts were removed after 15 min
till the brown *borate * boundary had maoved about
cm past insertion line (about 4 hr)..Staining was done
according to Crambach et al7 with Coomassie_Blue
Colab Laboratories Inc. Chicago Heights, 111, 60411,

S.A). . Densitometeric plots were taken after 48 hr
of intensification in 10 per cent trichloro acetic acid on
a Carl Zeiss_Jena Densitometer (Model 32326) with
5x1 mm slit_openingusing Farb filter (colour filter)
No. 3, and Bereich {amplitude) adjustment at 0.8.

For [Purpose of identification of the whey protein
fractions samples of beta-lactoglobulin, bovine serum
aloumin (Miles Laboratories, US.A) an alf)ha-
lactalbumin (Nutritional Biochemicals™ Corp., Cleav-
land, Ohio U.S.A.} were obtained. Further purifica-
tion of befa—lact%obulm and alpha-lactalbi min was
done on a 2.6 cm X80 cm column of Sephadex G-75 as
sugPested by Armstrong, et al% These fractions were
ialysed against distilled water for 48 hr (with four
changes) and freeze dried. For apApllcatwn on gel
these” samples were dissolved in Aronssons buffer
(pH 6.4) to give about 5 per cent Rrotem and electro-
phoresi$ carfied out along with the milk samples s
described earlier.

Results and Discussion

. On the basis, of the electrophoretic technique certain
interesting  differences were discernable_ in the beta-
lactogloblin and alpha-lactalbumin fractions of buffalo
and cow milks. The electrophoretic patterns of the
proteins isolated indicate that the te hmque of cold
prem‘pna,non emJ)onmg sodiym _hexame aphosphate
and ferric chloride can™ be effectively used to. recover
most of the fraction of proteins from the three t%/pes of
wheys used in this Investigation. However, fhe fast
moving component of the beta-lactoglobulin of buffalo
milk Was not present in any of the proteins isolated by
the ionic precipitation teChnique.
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Whey protein fractions of buffalo and cow milks : As . '§ %, %i
may he observed from the densitometric plots, the 1313 g
Pooled raw milk of both buffalo and cow exfibit three AR S St
ractions in the. beta-lactoglobulin regions (Fig 1 B- N U f T

and C-I). While two of the slower moving beta-
Iactoglobulm_ fractions of the buffalo milk and
electrophoretic mobilities close to the beta-lactoglobulin
Aand C fractions of the cow milk, the third component ot me
of buffalo milk exhibited faster mopility than all fractions

of the whey protein fractions of both types of milk,

The relative mobilities of the whey protein fractions S
of both buffalo and cow milk were therefore, calculated B WINKIED WAL cotiw e ks iea)
relative to this fastest moving compaonent of the buffalo

milk. The values of relafive mohilities of all the

fractions studied are given in the Tables 1and 2 A—A—
Earlier, Sen and Sipha0 (‘usmg the horizontal strip

Paper eIectr_ophoresi?? reported, No variants in the beta-
actoglobulin of buffal

0 milk and. faster mobility of
the ~alpha-lactalbumin fractions ofbuffalo  milk /\
compared to cow milk. J\.q@ bt

N\ VI~ KMV Colyo e WWSV (Crwl

: START
o
3 ]
|
D

Protein fractions isolated from raw milk acid whey : Fig 1 Densitometer plots of the proteins from differentl
When sodium hexametaphosphate was used for trle ’ prepared whgy using sotiuh hexametaphosphate. y

Table 1 relative electrophoretic mobility of the fractions of whey proteins isolated by sodium

HEXAMETAPHOSPHATE ON DISCONTINUOUS POLYACRYLAMIDE GEL PLATE ELECTROPHORESIS

Baifalo
Rawmilk Rawmilk Cheese  Paneer  Raw milk Rawmilk Cheese  Paneer
| whey  whey  whey whey  whey  whey
o - % o w09
- . : : 0.94 0.90 0.94 0.94 0.94 94
5-lactoglobulin B — — 0.88 0.88 0.88 0.88 091 091
3-lactoglopulin G 0.85 0.85 — _ 0.84 0.84 0.87 0.89
a -lactoglobulin A 0.80 0.80 081 0.82 0.80 0.77 0.82 0.80
a-lactoglobulin B 074 074 076 075 074 074 074 005
Serum albumin 0.67 0.67 — 0.68 067 0.67 0.67 0.68
Serum protein 0.58 — — _ 051 0.51 0.62
Serum protein 0.48 - %%g 050 048 0.49 0.49 -
Buffalo Cow
Rawmilk Rawmilk Cheese  Paneer ~ Rawmilk Rawmilk Cheese  Paneer
_ whey — whey  whey whey ~ whey  whey
}33—||acttogiogull_|n Fa}s\t 6[8(3) _
-|actoglobulin . , —
= Y n e s ow B oo
- _ . . . 0.82 . . .
a-lactoglopulin A 080 082 080 076 833 e 836 8%
a-lactoglobulin B 0.74 0.74 0.74 %%g 0.74 0.72 0.70 0.72
Serum albumin 067 067 — 0.64 067 067 069 067
Serum protein 0.58 _ 0.59 ! — ' ' '
Serum protein 0.48 — 0.45 83% 0.48 06z 05 828
0.36
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isplation of Prote_lns from the acid whey of raw buffalo
milk, fwo fractions each of beta-lactoglobulin and
alpha-lactalbumin_and one of serum albumin could be
recovered (F_IE 1, B-2).. The protein fractions isolated
from_cow milk under similar conditions exhibited three
fractions of beta-lactoglobulin, and two_of alpha-
lactalbumin and one of serum albumin  (Fig L -22.
The electrophoretic mobilities of all the companents
isolated were observed to be very close to that of their
native state, as may be seen from Table L

In the case of protein fractjons isolated usmg
ferric chloride from _the acid whey of raw buffal
milk, again two fractions each of Geta-lactoglobulin
and alpha-lactaloumin and one of serum albumin
were present. The proteins isolated from cow milk
under similar conditions exhibited two fractions in the
beta-lactoglobulin reﬂ)mn,_ one .in alﬁha-lactalbumm
and in the serum albumin region. Here again the
electrophoretic mobilities were” observed to e very
close to that of their native state. The values of the
relative mobilities of the various protein fractions are
given in Table 2

Protein fractions isolated from cheese whey : The
Protems isolated by use of sodium hexametaphosphate
rom the cheese ‘whey derived from buffalo  milk
extibited two fractions each of beta-lactoglobulin and
alpha-lactalbumin, and comparatively richer fraction
of serum albumin. Under similar™ conditions . of
isolation of proteins from cow milk, three fractions
were observed in beta-lacta(t;IobuIm, one of serum
e(lzlbﬁmm, and two of alpha-lactalbumin (Fig 1 B-3 and

The use of ferric chloride for the isolation of proteins
from cheese whey gave almost similar. response in case
of buffalo milk (except that the mob|I|Ey of gne of the
gonr]ni)onents was slower, B-3 of Fig 2). Under

imi
milk, the Isolated ‘orote_m exhibited two fractions in
each of beta-lactoglobulin, alpha-lactalbumin and one
in serum albumin fegion (Fig 1, C-3).

The relative mobilities of all these comPonents Were
agam observed to be very close to that of their native
state (Table 2)

Protein fractions isolatedfrom paneer whey ; In the
case of proteins isolated from Paneer whey ‘of buffalo
milk_employing sodium hexametaﬁhosphate for the
Ereclplta lon, two fractions of each of beta-lactoglo-
ulin, alpha-lactalbumin and one '6f serum albumin

ar_conditions of isolation of protefns "from cow |
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Fig 2. Densitometer plots of the proteins from differently
prepared whey using ferric chloride.

were observed, However the concentration of
component in the serum albymin_region was observed
to De relatively higher. Likewise”in_ the proteins
isolated from the cow milk under similar conditions,
three fractions were present in the beta-lactoglobulin
and two in each of alpha-lactalbumin and™ serum
albumin regions  (Fig 1 B-4 and C-4).

. Further, when ferric chloride was employed for the
isolation of proteins, from the Paneer whey of buffalo,
milk two_fractions each of beta-lactoglobulin, alpha-
actalbumin and serum albymin were ‘isolated J_Fjg 2
B-4). Inthe case of cow milk under similar conditions,
the 1solated protein exhibited two fractions in the beta-
actoglobulin, and alpha-lactalbumin. regions and four
other components in the albumin regions.

.As may_be observed from their relative mobilities

given InTables Land. 2 theisolated protein fractions
of Paneer whey exhibited slightly slower mobilities
compared to their native staté.

Our studies show that both sodiym _hexametaPhos-
Phate and ferric chloride can be eﬁec_t|vel¥ employed
or the cold %[empltatlon of the proteins from" most
of the raw milk acid whey as_well as cheese whey

derived from huffalo and cow milks. The electrophoretic
behaviour of the proteins Isolated resemble very closely
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with the native state. Also these two polyvalent ions
can be utilised for isolation of proteins from Paneer
whey of hoth buffalo and cow milk, however, the
electrophoretic behaviour of the fractions isolated is
different from their native state, probably due to the
heat induced changes occurring” during the manu-
facture of Paneer,
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the Preparation of Intermediate

Moisture Guava

K. S. Jayaraman, M. N. Ramanuja, B. S. Bhatia and H. Nath
Defence Food Research Lahboratory, Mysore

Manuscript Received: 31 May 1974

Intermediate moisture guava was prepared by the immersion-equilibration procedure using a soak solution containing glycerol,
sucrose, water and potassium sorbate. The product had 36 per cent moisture; 38.45 per cent glycerol; 16.1 per cent sucrose; 0.196
per cent potassium sorbate and a water activity (aw) of 0.75. Samples packed in cans maintained their acceptability for more
than 6 months at 0°C, upto 6 months at room temperature (25-30°C) with slight browning and weakening of flavour beyond 4
months and upto 3 months at 37°C.  Non-enzymatic browning showed a slight increase in room-temperature samples and signi-
ficant increase in samples stored at 37°C hetween 4-6 months.  The product was resistant to bacterial, yeast and mould growth
and was microbiologically sound for direct consumption. Reuse of soak solution did not affect the quality of the product.

Intermediate moisture (IM) foods which are partially
dehydrated foods with moisture content in the inter-
mediate _ran(]]e, e, 20 to 50 per cent, stabilised by
using suitable additives so as to keep water activity
low "af safe levels (0.6-0.852 from the anrg?l_e of micro-
biological spoilage, have attracted the atterition of many
workers recently: The principle behind the developmerit
of such foods is'that ong need not dehydrate foods to
the 5-10 per cent moisture level dictated by micro-
biological stability. There will be substantial réductjon
in drying and reconstitution time and better retention
of orjginal flavour and texture compared to conven-
tional not air dried or heat processed (canned) feeds
I the food is dehydrated to an intermediate moisture
level.  The IM foads will have the additional advantage
of possessing sufficient moisture to provide the neces-
sary plastic mouth feel to enable the food to be eaten

without an%/r_éurth_er preparation and will keep lonA Materials and. Methods
|

without refrigeration” or. thermal processing in ang
hermetically sealed container,

Preparation of some meat and vegetable dishes baed
on intermediate moisture components is describeds by

Hollis et all who found their limited acceptability
over 3 months.  Stability of IM foods in appropriate
systems with respect to lipid oxidation2and” microbial
growth3 has been reported.

The potential advantage of IM foods_for special
military situations have heen discussed by Brockmann4
who cansiders these as eminently more suited for com-
1tgatdranons as compared to fully dehydrated or canned
0ods.

Investigations on the application of this technique
to the dévelopment of varieties of fruits for use i
combat rations were undertaken in this laboratory.
Results of e,xPenments on the preparation of inter-
mediate moisture guava are reported in this paper.

Raw_material: Fulgx ripe guavas (white fleshed
variety) procured from the loCal market were used.

_ Preparation offruit:  The fruits were washed, soaked
in 0.1 per cent potassium permanganate solution
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for 15 rain, washed thoroughly free of 8ermanganate

and trimmed to remove thé stem and blossom”ends.

The fruits were then halved, seeds removed by coring

?#(cjk%%ts ;nto slices of about 3cm length and 1cm
Ickness.

Preparation of intermediate moisture quava; ~ The IM
product was made by the immersion-équilibration pro-
cedyre wherein the raw fruit slices were blanched and
equilibrated in a solution havmﬂa composition similar
to the one used by Hollis et afl for apple slices and
comgnosed of ngR/ceroI, 42.33: sucrose, 42.33; water,
14.84; potassium sorbate, 0.45; and” potassium meta-
bisulphite, 0.05 per cent.

The method copsisted in adding the frujt slices to
the soak solution (Pre ared fruit; soak solution, 1:2.4&
previously heated to 95°C, keeping the frujt immerse
In the sofution at 90°C for 3 min and then |mmed|atelr
coohn% the mixture fo room temperature, The well
immerSed fruit was allowed to equilibrate in the solu-
tion overnight in a refrigerator and then drained
thoroughly_ove_r a stainless steel wire mesh. The
drained fruit slices were packed as such in 301 X2Co
(8 0z) SR lacquered cans.

Analytical methods: The proximate composition of
the IM quava was determined by the AOAC methodsh
anreetehoS é)hur dioxide was determined by the ISI

Sucrose was determined in both IM guava and the
equilibrated solution by the Lane and
and rPotassLum sorbate bnx the method "of l\_IusK‘ and
Bolin.7" Acidity was estimated by titration with N/L00
sodiym_hydroxide solution. The quc_erol content of
the finished product and soak solution after equili-
bration were calculated by difference since available
methods (AOAC? are time consuming and cumbersome
applicable, only to alcoholic drinks, \_/me%ar, etc. and
did not give good results when applied to IM fruit.

Water activity of the product was determined b
measuring, the “equilibrium  relative humidity (ERH
b¥a moaffication of the ?ra hlcalmtergolatmn etho
of Landock and Proctord Five ?_rl m lots of the
material were exposed to different R.'H’s ranging from
63 {0 96 per cent at room temperature (25°C) In
desiccators containing saturated solutions of different
salts having definite R H. for 24 hrand the gain or loss
In weight of each sample determined, The Values were
plotted with reference to the relative humidifies, the
%ams In weight bem? shown above and losses in weight
elow a Thorizontally drawn zero base [ine

ynon method5
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representing no chan%e in weight.. A smooth curve
was drawn" through the plotted”points and  the ERH
interpolated at thé point where the curve - intersected
the zero base line,

Stora%e studies : The IM quava slices Packed In cans
about 00? er can) as above were stored at Q°C
oom t_em?e ature (25-30 °C1 and 37°C, and examined
Fee;tllc}%caly by a taste panel for colour, flavour and

. Non-enzymatic browning was measured by a modi-
fication ofthe method of Hendel et al9by extracting 5
of the sample with 100 ml of 66 per cent alcohol “an
measuring the optical density of the clear extract in a
Klett Summerson photoelectfic colorimeter at 420 mn.
The rFsuI*s ere gxgressed as Ef4, 420mr]. Brgwnn]
was also followed by measuring the  colour direct
using. Lovibond Tinfometer and™the colour expressed
inred, yellow and blue units.

Microbiological status of the products was evaluated,
by .measuring the total E)Iate count, Staphylococcus,
coliforms, yedstsand moulds by the methods, recom-
mended by the American Publi¢ Health Association10.

Reuse of soak solution : With_a view to standardise
the procedure for reyse of equilibrated soak solution
two methods were tried :

(i) Removal of ahoyt two-thirds of the water from
the filtered solution by evaporation in a steam
jacketed kettle and ddjustment of the sugar,
water, glycerol and potassium sorbate, conténts
back 10 the same level as in the original soak
solution. The adjustment was done hased on
estimation of the water, sucrose and sorbate
in the used sojution after concentration b
methods described above and of glycerd
content by difference.

(if) Using a proportion of the equilibrated solution
to make fresh solution through additiona
Ingredients based on analysis as abovel
Quantity of equilibrated solution that could,
be reused by this method was limited hy
its water content,

IM. quava was made reusing the equilibrated soak
solution and its composition~and shelf life studied
simultaneously anngf_wnh the sa;-f", prePared by first
soak with a view to Tind out any changes that might he
caused due to reuse of the solution.
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Table 1. data on the preparation of intermediate

MOISTURE GUAVA

: Prepared Soak sol.  Equilibrated
Particulars fresh — IM after equi- soak sol. after
fruit product libration  concentration
Moisture (%) 85.9 36 O 33 8 132
DH. 3.9 49 —
Acidity (as %crtrrc) 0.3 018 0.16 —
Total sugar (%)
Dextrose 52 169 a1 44.3
Sucrosg 49 161 32.3 421
Surfrar/acrd ratio 165 894 2018 —
Pofassium. sor-
bate (% — 0196 0243 0.28
Glﬁcerol by dif. %) — 3845  33.90 44 10
H — B —
Yield (°o)
Raw wt. hasis 65 — -
Prepared fruit wt.
0asls — — —
Results and Discussion

Data on the Maretparatron of IM quava are %rven in
Table 1 A duct of excellent flavour and gocd
texture and co our comparable to the fresh fruit"was
obtained. It was moist and soft enough to be eaten as
such without any further rehydration.

Proximate composrtron of the product was:
moisture, 36.0; total sugars Sas sucrose} 16.1: ether
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rig LERH curve for IM guava at room temperature (25 °C)

The ERH curve determined by the graphrcal inter-
polatron method 1S Igrven n Frg and it'sh ows that the

product had an per cent. The water
actrvrt%/ achieved (0. 75g Was Iow enouglh to prevent th e
growth of bacteria as such and that of yeasts ard

mo%r)lds rn the presence of potassium sorbate (0.2 per
cen

Data on the storage asgects of the product at 0°C,

extractrves Oi protein“(N 7: crude fibre, room temperature and. 37°C upto 6 months stora eare
total ash 058 lycerol and other carbo- giveninTable?2. SamPIesstored at0 Cwereunc ane
drates b?/drﬂ‘erence 45 per cent. The calculated In orgianoleptrc quality and. found, to he hrg
calorr rcva e was 235 per 100'g (assuming 4.3 calories acceptable even after 6 months.  Samples E)
per %ram for gyceroa Sulphur dioxide content was  at room temperature were found, to be acceptable upto
pm
Table 2. chracterististics of intermediate moisture guava during storage
_ Non-enzymatic brownin%
Storage Period Extract . Direc .
temér (months) (Lovibond Tintometer Organoleptic quality
unrts)
Y B
0 2 0.090 1.0 40 3.0  Good colour, texture; excellent flavour.
4 0.086 0 40 30
6 0.090 0 40 30
Room temp. 2 0.090 14 41 30 Comparable to control in colour, texture, flavour.
4 0.112 88 50 30 Slightly brown, softer and weaker in flavour than
control; acceptable
6 0.228 83 52 45  Light brown: softer and weaker in flavour than
control; Just acceptable.
3 2 0.122 81 47 30 Lrﬂtbrown comFarabIe to control in texture and
avour; acceptah
4 iy 0.154 98 65 49  Brown; softer and weaker in flavour than control;
|ust acceptable
6 0.306 90 70 ark brown; softer than control; very weak in

flavour; unacceptable.
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6 months aIthough there was slight brownrng and
weakening of flavour beyond 4mon S, There \as no
rancrdrtg or offfavour Sa] %es kept at 37°C were
acceptall eon utoBmont eyond which there was
consr erable rownrng and weakening of flavour.
There was a slight softening of the tissue at room
temperature and “37°C compared to 0°C sample but
this__improved their. acceptability. The cans were
unaffected internally in all the samples.

Non-enzymatic browning measured_both in terms of
Lovibond Tintometer units and as optical density of the
5 per cent alconolic extract showed significant mcrease
in"brown colour of samples stored at 3/°C and a sl |g I

Increase in room temperature in samples between
months.

Although the experiments were carrred out onI |n
cans, the”product could be preserve equal 0y
raft  paper . g aumrnrum ol (002

polythe e (150 gauge) laminate pouches.

Mrcrobrologrcal analysrs of the product after 6
months storage at the three temperatures showed that
whileat 0°C etotal plate countwas 220-290 colonies
8er 8ram it Was neg r%rb e at room temperature and at

Stap hti ococcus, coliforms, yeasts and moulds

were negligible at all the temperatures From the
data, 1t can be concluded that the IM Havad was
and was

resistant fo pacterial, a/east and mould gro
microbiologicallv sound for direct constimption.
The slrérhtl more totaI plate count observed at 0°C
comgare to negligible counts at room temperature
and 37°Cs poss Iy dueto the or%anrsms present in the
dur librated materra just prior to packing which had
either survived the b anchrn process or came through
subsequent contamination while handling at the time of
packrn Thrs IS because no bacteria can glow in_the
ro uc su bsequent to_packing since the water activity
aw) of the roductg 5) is much lower than the minj-
um086r uired for any bacterial growth and as such
is upfavouranle for growth Qur gbservation further
confirms the earli erfindings by Hollis et al. 1who made
Initial counts and counts after one month and 4 months
storage at 38 °C for bacteria, mould and yeast for nine
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1M items and found the plate count to decrease. con-
siderably and the mould and yeast count to be neglrgrble
throughout.  Ey inoculation studies usrn%q path ogenrc
organisms inthe same [M sYstems these authors sh owe

that the product not only prevented the growth of

Pathlogens but caused their reduction to “negligible
evels

No data are availablc in the Irterature on the feasrbrlrtr?/
and mode of reuse of the equilibrated. soak solutio
T IS 15 Ve |mportant factor influencing the cost of
th e rodu partrculary In view_ of the high cost cf
gncro Con |t|ons were therefore worked out for
e reuse of the equilibrated soak solution.  Cf the two
methods tried, removal of water by concentration in a
kettle followed by adjustments based on analysis was
referred since th |sfacrlrtates reuse ofthe entire Solution.
here was practicall Vnoc anPe In th eEJRH COMposI-
tion and teorgano eptic quality of the product which
was observed t0 have a shelf lifé very similar to that of
the material prepared by first soak.
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Development of Long-keeping Bread
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Bread with the addition of ascorbic acid 100 Ppm, a-amylase 200 ppm, lactic acid 0.5 per cent V/W, black pepper 3 per cent and

CMC 2 per cent+glycerol 1 per cent-{-sorbito

Lper cent (all on flour wt.) can be preserved Upto two months in flexible packs when

packed by sorbic acid treated wrapping paper technique combined with heat treatment. The most effective method of controlling
staling during storage is vacuum or nitrogen packing in sanitory cans.

Bread .and bread products are the desired items in
the service rations.  Normally the breads procured
from the trade or service bakeries deteriorate in texture
and flavour after 48 to 72 hr of storage at ambient
temperature. . To meet the requirements of Defence
She_r\n(l:eg spetmally thethNaaN, \‘vork wtas fuqdertep(ken_ n

IS [aboratory “on evelopment of long-keepin
l)read witha s%lf-hfe o?three m(Pnths. Bes_|degs keeBmg
the bread mould free, the, problem faced in Ion? term
storage of bread is, the staling phenomena characterised
by change In taste and aroma, and increased hardness
and crumbliness of crumb.” The various methods
adopted to. solve these problems and results achieved
are reported in this communication.

Materials and Methods

All raw materials like wheat flour, oil hydro, sugar,
%&eetc., used in the experiment were procured from

Bread making_ The breads were_made with maida
(wheat flour of 70 per cent extract). The per cent basic
Ingredients used in the formulation of bread on flour
basis were : dried yeast, 1; salt, 2; sugar, 6; hydroge-
'nAated ?JI, 5; non-fat milk solids, 2; alnd vgater %s nteed ﬂ't

n optimum mixing time was employed and strai
douR rocedure |t¥\ 2.5-3 hr_fgrnYentat?on tslmegat

-30°C adopted. Proofing time was_60 min at
40°C and baking was done for 30 min at 220 °C.

Starchfilm coating on bread : Starch slurry was_ mage
with corn starch and water by boiling to gelatinize the
starch. Sorbic acid was ddded dfter “cooling to
60-65°C and then stirred vigorously, . Bread™ was
coated with slurry manually and dried in a cabinet
drier for nearly 2°hr at 60-70°C to geta dry starch
film coatm? oN bread. The hreads Were then packed
in 60-gkra tPaper/150-% go&ythene ouches and subse-
quently heat treated to 95°C for 30 min,
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Spraying alcohol on bread : Alcohol and ~ alcoholic
solution of sorbic acid was sprayed on breads, (by
manuallgl_operated atomiser ‘sprayer), immediately
wrapped in butter paRer and_subse%uently sealed in
300°g polythene pouches or immediately packed in
paper/polythene laminate pouches.

Packaging with sorbic acid treated crepe paper : The
solution” prepared for paper treatment consisted of
alcohol (90 per cent), 100 ml; sorbic acid, 3.0%;
Embanox-6, 0.08 ml. Crepe paper was freated with
this solution soasto have an’ uptake of2.0¢ sorhic
acid/sg. meter of Ha er, and was air dried. ~ Bread
Was wraBped with this paper, heat sealed in 60 g/kraft
Raper/lS g J)olytheone laminate pouches and Tinally

eat treatéd af 95°C/30min.

Camning of bread: For canning 2-| size cans were
used. Dough (200 g) with the" composition stated
earlier was put in the can. Proofing (45 m|n/4_0°Cf)
and baking (220 °C/30 mm) were done’in the can  itself
The cans Were hermetically sealed and processed af
15 16/30 min and, 10 Ib/30 ‘min. The canS were thel
evacyated to 24 in vacuum for high vacuum packing
and flushed with nitrogen for inert"gas packing.

Preparation of bread with fatty estersfantistaling
agents : Calcjum/sodium steoroyl lactylate 8nd poI%oxg
ethylene sorbiton mono-steardte were added (0.2 t
05 g/lOngIour? inmolten fat, whereas GMS, propylene
8Iy_ol mono-stearate, sorbtion mono-stedrate’ and
istilled mono-glycerides were added (0.2 to 0.5 /100 q
flour) in the form of_lSPercent gel and 25 per cen
emulsion with pH adjustment of 6.8 and 7.3 respec-
tively. Ascorbic acid Was added at 50-300 ppm level.

AnaIYucaI techniques : Moisture, fat, protein._ ash
alcohol contents were determingd as ‘per AOACI
methods. Sorbic acid was estimated as per the
method of Schmidt.2
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Table 1. EFFECT OF SORBIC ACID IN DOUGH

Sorhic acid Mouldy Days of ~ Sorbic acid
added hreads observation  retention
fo % (i
0.00 100 10 —

. 0.10 100 i) —
0% it 2 -

0.25 201 ) 0.112
0275 16.6 0 0.137
0.30 10.7 0 0.175

Stora_?e temp: 24-32°C. _
Addition of sorbic acid beyond 0.30% Sqon flour wt. basis) severely
interfered with yeast activity in dough.

Sorbic acid in dough : Table 1 shows the effect of
sorbic acid on bread preservation. 1t is to be noted
that 0.3 per cent of sorDi¢ acid on flour weight basis was
found to be optimum for preservation, "Beyond this
levelit severely interfered with }/Weast activity in dough.
Below this level spoilage was heavy.

Sorhic acid like any other mould, inhibitors such as
propionates, benzoates, parabens (p-hydroxy benzoic
acia) seriously inferferes with the yeast activity durmg
dough fermentation resulting in reduced voldme an
closid texture of bread. Hence it was necessary to
suitably modify the process of bread. preparation; It
I$ evident from Table 2 that if %east IS increased from
1to L5 per cent and proofing time from 1to L5 hr it is
possible to obtain bread with not much significant
volume loss provided sorbic acid is added in the dough
just before proofing stage.

Table 2. determination of optimum conditions of
ADDITION CF SCRBIC ACID IN' DOUGH

Decresae in

Yeast added Proofiing time bread volume
fo hr %

1.0 1.0 Control

15 1.0 15-20

2.0 1.0 »

25 1.0 >

15 1.0

15 15 <5

15 2.0

15 2.5

Bread formulation with 0.3% sorbic acid (on flour wt. basis)
packed in paper/poly laminate pouches.

With the addition 0f'0.3% sorbic acid in dough, yeast 15%
8%%3% wt) and proofiing time, 1.5 hr was found to be

3]
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Table 3. effect of starch film coating containing
SORBIC ACID ON

PRESERVATION OF
g Slurry — Sorbic acid
Starch slurry composition inbread in bread
(0/100g)  (9/200 g
Corn starch—100 part :
Sort?icS z?cricd—(_).s é)aarrtsS 181 028
Water:  To give 5% slurry
Com starch—100 parts . 0.0031
Sarbic acid—0.45 IDQarts 193
Water: To give 6% slurry
Corn starch—100 parts 21. 0.0040
Sorbic acid—0.45 IoEarts ’
Water: To give 7% slurry
Cornstarch—100 parts 23.6 0.0035

Sorbic acid—0).30 parts
Water:  To give 8% slurry

Packaging:  Sealed in 60 g kraft paper/100 g polythene laminate
pouches, heat treated to 95°C for 30 min.

Results and Discussion

Sorbic acid treatedstarchfilm coating : Table 3 shows
the effect of sorbic acid incorporated —starch film
coating on preservation of bread. * It had been observed
that inorder to stabilise the bread ag_amst mould attack
the dry starch film coating (containing sorbic acid)
should” be continuous and unbroken. “Wherever the
film was broken or disjointed, there were pockets of
mould %rowth on storagie of bread. Seven per cent
starch slurry was found to be optimum for application
on bread which also gave optimum thickness of starch
filmon dr?/mg. In5and 6 per cent starch slurry batches
there .wefe Stray cases Of discontinugus starch film
resulting into pockets of mould growth in stored bread.
The overall concentration of sorbic acid in the bread s
as low as 0.0029 to 0.0040 per cent (bread w. basis).
These breads when packed in 60 gauge kraft paRer/
150 gauge 8ol%thene gouches and “sufsequently heat
treated &t 95“C for 30 min remained mould free for
three months. However, after 8 wk of storage the
breads hecame hard and crumbly due to staling.

Sorbic .acid in_wrapping paper : The  preservation
charac_tenstl_c% of .commeruallg available breads b
wrapping with sorbic acid impr. T%nated Wrapping paper
has already been reported3d” The commercial breads
were. pre-wrapped with crepe paper impregnated with
sorhic acid and sealed in paper/poly lamindte gouches.
They were subsequently heat tregted at 95-100 C
for 30min. |t was observed that with certain optimum
level of sorbic acid and an antioxidant in crepe paper
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the commercial breads could be kept mould free upto
6 months. But unsliced hreads were found organo-
leptically. acceptable, upto 4 weeks storage and tpto 8
\{veelis with the application of butter and’jam or after
oasting.

Preservation of bread based on alcohol: Spraying of
400 g breads with atomiser sprayer (han operatedg
usmg_ alcohol concentration of 3 to GRer cent an
acking in polythene laminate pouches showed
Table (9 that such breads, stored upto one month with
about2 Eercent sPona ein alcohol concentration of
lessthan o per cent (Y/W) and 10 per centsponagfe with
those sprayed with 5-6 per cent (Y/W) alcohol.
However, the concentration of alcohol in breads was not
uniform due to the use of hand operated. sprayer, the
values ranged from L7to 4.1 per cent (Y/W) in breads
selra ed with alcohol concentration of 3 to 6 per cent
(VIW). Combination of 25 to 375 B_ercent (Y
alcohol and 0.3 to 045 per cent sorbic acid as
spray solution and packing in inner wrap of butter
papér followed by outer Wrap of 300 g polythene
Eouches kept thesé breads mould free for three months
ut they developed positive bitterness and marked
offensivé odour. It was found easier to preserve slices/

sandwiches by alcohol spray method4 Consistently

lied In 20

mould free sandwiches (20 g fruit jam e percen%

each of two bread slices) spra)(ed wit

alcohol and incorporating 3 g alcohol per sandwich

were obtained even after & storage of six months under
ambient temperature of 24-30 °C When re-wraPped Into
butter paperand sealed in 60 g kraft paper/.02 mm
aluminium foil/150 g polythene “laminate pouches. 1t
will api)ear that if grficient ugtake of alcohol is ensured
In whole bread as in sandwiches, it may be possible to
prepare uniformly consistent mould freg breads with
shelf life of threé months.

Control of staling in stored bread: Staling is defined
as decreasing consumey acceptance of baking products
by changes in the crumb other than those restilting from

Table 4. effect of alcohollalcoholic solution of

SORBIC ACID ON PRESERVATION OF BREAD

Sorbic acid Alcohol

Alcohol (%) s(i)rayed In bread retention
on bréa % %
3.0 _ 1.70
! = B
6.0 — 4.10
2.5 0.30 141
3.75 0.45 2.11
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the action of spoilage organisms. Change in taste and
aroma, Increased hardness of crumb, increased capacity
of crumb, increased. starch crystallinity of crymb,
decreased susceptibility of crumb to “attack _b?/_a
amylase are some of thé most important characteristics
of “staling phenomenas . The Protem molecules, In
wheat gluten occur in native state In aggregated coiled
structures are considerably strmgh_tened and partially
broken down into smaller and. morg linear units * These
units then subsequently jqin tor%eth_er by _dISU_|(§)hlde
Imkages Into_ three dimensional matrix by disulfidesul-
E}éd yl exchange reactions. During the stage of
aking the threé dimensional network of gluten sets
to givé more rigid form and gelatinized starchmolecules
areembeded init. Entrapped gasinthe dough system
expands Ieade tocell. wall” expansion and finally
rupture of cell” walls 8IVIn ultimately the cellular
structure of bread crumpb. . The cellularstructure gives
rise to large surface within the crumb which may_be
exposed t0 direct air and vapour movements. “The
bread system as such is a complex system, a very
unstable’ physically and chemically.

When bread is allowed to age the gelatinized starch
molecules retrograde with the release of water molecules
and with the formation of new H-pond. between the
h¥droxy| groups of adjacent chains./ This association
)t starch ‘molecules together with loss of water Pwes
rise to crumb hardness, Heilman et al. were able to
relate starch gel cr%stalllmty changes during ageing to
crumb firmness of bread suggestm%\crys_tal inity might
be a significant factor in staling.8 AlsQ in this procass
the erglnal starch imbeded stricture of gluten network
Is disrupted since starch shrinks awdy from gluten
network giving rise to crumpliness in” stale bread.9
The water released by starch may be absorbed _b%
protein matrix and alsq by the crust'of the bread whic
gtfgfgtgrg (frlspness which' is another negative factor in

Further, progressive interactions also take place
between starch; sugar,_other carboh)(]drates, lipics,
grotems, viiamins, eic., in a %ystem which centaines
bout one-third as maisture.  The delightful aroma of
freshly baked bread is transient and ‘subtle and the
compounds responsible may be broadly classified as
acids, alcohols, esters and Carbonyl. compounds, each
%roup having its own inherent stability and. properties
f reactivity on storage, The result’of this, together
with starch retrogradation, liquid oxidatign and"inter-
actions in other components willintroduce off aroma and
off-flavour in stored"bread.

Control ofstaling by maisture mimetic agents : Various
attempts to control ‘staling in bread and aiming at a
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storage Jife of 3 months were made. Table 5 indicates
the résylts obtained by use of various moisture mimetic
agents in pread formulations. These moisture mimetic
adents with their preponderance of hyd_roxhll roups
were expected to retajn more moisturé In the Dbread.
It will appear if initially the bread contains lutle more
moisture, the crumb nardness on storage ma}/ be
reduced to Some extent. It was observed that additional
Initial moisture intake in hread samples by virtue of
presence of moisture mimetic agents was marginal, the
maximum being 2.1 per cent (Table 5).  Alsothere was
practically no dlifference petween the moisture retentjon
C

e agents and control samples ‘on one ‘mont
storage “of hread. Nevertheless
organole?tmally the stored bread samples cont_amln?
some of these agents like CMC or CMC-f sorbitol -
%!ycerol were found softer compared to controf samples.
,Part from_difference in texture of crumb, there was
difference in- physical sensations emanatmq from
chewing the two types of breads. Certainly, for
overall staling the maisture is not a very significant index
for stalness I bread as described in “preceeding para-
%_raphs. Pectin, sodjum alginate, glycerol and Sorbitol
id not have any significant effect. Guar gum gave
offensive odour to stored bread samples. The combi-
nation of carboxy-m_eth?/I cellulose EZ er cent)\,N?I%ce[ol
(1 per centg and sorbitol (1 per cent) (on flourwt. asis)
Was most éffective.

. Controlofstaling by chemicals : Some ofthe chemicals
like mona_glycerdides are used in bread preparation as
fat emulsifying agent for better distribution of fat in
%Iuten and Stafch Components ofdou?h. \arious types

f fatty esters are now commercially available which

Table 5. control

agacng/ of experimental bread samples incorporating |
these &g h's
when examined b
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are claimed to be antj-staling agents for bread. One
such widely used chemical is calcium/sodium  stearoyl-2
lactylate.10 13 1t is knowp fo act as dough condi-
tioner and emulsifier, permitting the production of hggh
quality baked products over a Wide range of processi

and ingredient variation retard the rétrogradation o
starch “resulting in longer shelf life and™ freshness.
Polyoxyethyleng sorbiton mono-stearate has also been
studied as an antl-staling agent and dough conditioner
In yeast raised baked foods14. The effect of distilled
mono-gl cerides,  propylene-glycol  mono-stearate,
tartrated ester mono-glyceridds, stearoyl fumarate,
ecithin in bread dough'and anti-firming a?ents have also
been stydied1s It 1S presently held that the surfactant,
_em? absorbed on the surface of the starch Pranu_le,
interferes with bonding between the protein fibirfs which
surround the starch granule. In addition by complex-
mg with starch, surfactants retard the development of
more rigid cross-lined amylose chains which requce the
compressibility of these Frotem network to which they
are attached1s Recent a/ Krog and Nybojensen have
confirmed the formation of insoluble” complex with
%rrne}glgs&by saturated mono-glycerides in Danish white

In the present study, calcium and sodium stearoyl
Iact%/Iate when added With dough at the level of 0.5 per
cent (on flour wt.) preblended with the fat, ?ave some-
what uniform crumb texture initially but on Ion%
storage by sorbic acid treated ager there wa
practically no difference in crumb " hardness between
experimental and control samples when examined
orSanoIeptmaIIy. Long . term  storage contributed
extraneous flavour and Slight bitterness'in stored bread.
Polyoxyethylene sorbiton mono-stearate at a level of

op staling of bread by moisture mimetic agents

One month after storage at amb. condition

Quantity Additional .
Moisture mimetic per 100 g initial moisture Moisture 10ss% Organoleptic
agents flour intake Expt. Control  quality comp.
g Yo samples samples  to control
Pectin 1.0 1.6 2.9 2.1 No difference
Glycerol 2.0 Nil 3.2 2.5 »
Sorbitol 5.0 Nil 2.5 2.8
Sodium alginate .10 1.5 3.4 3.0 o
Oarboxy methyl cellulose . 2.0 1.9 2.1 2.7 Softer
Guar gum .20 1.9 3.2 3.5 Offensive odour
Pectin+ sorbitol 0.5+42.0 18 19 2.5 No difference
Sorbitol+glycerol . 2.0+2.0 1.1 2.1 3.5 %
Carboxymethyl cellulose-)-glycerol+ sorbitol .. 2.0+1.0+1.0 2.1 2.6 2.2 Softer

Prewrapped with sorbic acid treated crepe paper, sealed in paper/poly laminate pouches. Heat treated to 95°C/30 min.
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0.25 per centon flour weightdid not retard the crumb
hardness hut imparted undasirable flavour on long term
storage When 0.3 per cent GMS was mixed” with
0.2 pér cent polyoxyethylene sorbiton mono-stearate, no
difference was observed i reducing crumb hardness
in stored bread. Commercial glycerol mono-stearate,
sorbiton mono-stearate, prooylene glycol mono-stearate
did not contribute to_reduction ofciumb  hardness on
long term storage. Distilled mono-glycerides containing
90 per cent mono-glyceride alsp did not contribute
towards reduction”in crumb hardness of
long term storage.  Besides they contributed slight
bitterness in stored bread,

The improving mechanism ¢f ascorbic acid in dough

has heen observed due to oxidation of -SH %rou sIn

by dehydroascarbic acid, an oxrdatro prodyct

of ascorbic acid.17 Johnston et alls observed the

breaking of H-bond In Rrotern aggre%ate by ascorbic
acid in Mmechanical dough development process.

In the present study it was observed that the bread
treated with ascorbic dcid at a level of 100 Rpm preserved
by sorbic acid bread wrapping paper technique showed
léss crumb hardness, comparéd' to control bread when
evaluated organoleptically after one month.

Control of staling of bread bY enzyme ;. Enzyme
system from malt has been proved to be dseful in daugh
evelopment because of its action on damaged flour
starch to J)rovrde fermentable sugar needed r%/the yeast
for active fermentation. Heat resistant amylase’ has
been su% ested to_be useful rngredrent for controllrn

staling In"bread.  To oppose thé staling trend in bread,

some “breakdown of Starch during oven baking IS

desiredd Schultz et al19 observed that addition of

small duantrtres of a-amylase to bread baked on
commercial scale resylted in an improved product
which staled at approximately at decreased rate. But the
storage study was restrrcted Upto 108 hr after haking,
Matextrac at the level ofOlto 0.2 per cent on flodr
werg ht and Teat stable aamg ase at the . level of 50-

ppm on our werg ht basis was used in the resent
stud It was ohserved thatwhenaamylasewa added
In the bread formulation at the level of 200 mon
flour weight basis and the bread was preserved for _one
month by sorbic acid treated wragpr 0 paper technique
the experimental breads had les.er crumn hardness
comPared to control bread when evaluated organolep
té{ca/a%/ e Use of malt extract did not show any pefceptible

Control of off- aroma instored bread b}/sprces condrments
and synthetic flavours : The stare
off-aroma; flavour enhancement of breads by addrtron

bread on /100

bread developes 34.6,2.8,5.8
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of condiments/spices had also been attempted by earlier
workers2). The frndrngs of the use of spices/flavours
based on or%ano leptic evaluatron ma be summarised
as follows g(o (0.5.t0 3 g 8ﬂour) Was
tstablebenrtranoed th acceptabilit oftht bread and served
he objective apprecia ich it ha een
cumin see qP ench?esan AwanOSto% ég
roura were reatively stable an acceptable in store
bread. Mace, cardamom and cinnamon at the above
levels were unstable. Garlic and %rn er (05 to 30
g flour) had undergone cofsi erable flavour
modrfrcatrons regards” synthetic flavours, we
observed ornea%)le fIavour to he the onIY stable fIavour
at 0510 flour level; rest of the fIavours like
|lemon, mango vanilla, mint, ginger used at the level of
05 to' 10 g/100 g flour weré observed to be_either
unstable or"undergoing flavour modifications. Roasted
groundnut seed (5.0 ¢/100 g flour) though enhanced the
acceptability of fresh bréad, on long term storag
contributed” to rancidity In stored bread. Roastéd
sesame seed, at the  abgve eve and mango pIR
and tomato puree at 10 to 20 /100 % flour”thou
enhancedtheacceptabrlr of fresh bread, did net make
ang appreciable  di erence In acceFtabrlrt n stored
read, Frurt leces [ike Prneappe alone (osmatic
de ydrateda percent level in combination with guava
?accelerate freeze dried at 3 per_cent) in Dread
ormulations enhanced the acceptability of fresh bread
but on long term storage, fermented odour was
perceptible in and around the fruit piecesin the bread
crumb. Black Pepperadded atthe level of 3 Percent
on flltour welght in bread formulation gave the best
results

Control of staling of bread by canning under. high
vacuum and inert gas : It may be observed that staling of
breadl could be controlled considerably by canning and
the breads were acceptable on thre¢ months storage
under ambient condition. There was practically no
dfference in acce tabrlrty between high vacuum and
nitrogen packed Dreads. sregar S rocessrn condl-
tigns"both the conditions, 15 16/30° min and 10 [0/30
min were ohserved to be effective for preservation. Since
the former one caused more browning In bread, the
Iatter Was J)referred Sliced hreads deep fat fried in o
# ro and canned similarly had smoather texture on
tfiree months  storage.

User trial; Two types of breads (pepper bread and
sweet hread) when §ut to users evaluation trial by
submarine crews were liked by the subjects.

Proximate comgosrtron ofbread : The bread contained
18 percent moisture, crude fat,
protein and ash respectively.
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Ready-to-reconsfitute food products are beccmim
increasingly popular the world over. Man?
powder is”an interesting addition o the list and Is
prepared from mango frun solids, milk solids and su?ar
In & spray dried form, It can be readily reconstituted
into Joeasant fruit milk drink or as an ingredient in
Ice cream, puddings, etc.

Breenel aIlobserved that the shelf life of spray dried
mixtures ran ed rom 2 4 Weeks for carrct/pumpkin,
tomato, 5|m milk POW der and to one year or more for
dried skim milk with apple, bananas, prune and maize.

Hedrick et al2 manufactured IIavoured dnnks and
other dair dy products using carboxy -methyl-celluk se,
pectin and various uffenn sats and stab| izers. The
reconst|t iedfoams\nay ne cerr%(ml samgleswer
compara e In flavour to reconstituted freeze-rie

samples.

Preliminary lahora toal trials carried out indicated
that a beverage with 20.0°per cent total solids consisting

keealr%g ofgfag}ggrﬂe H@@r—la Gsr%rraog edg#)rodegt i
baE R -

0 mik 6.0
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of 4.0 per cent mango solids, 10.0 per cent MSNF and
per cent sugar had the maximum acceptab|l|ty
Based on these results, it was proposed to stan ardlse
the technlgue for the roduct|n na pilot plant scale
spray dried mango m| powder, wi |ch when reconsti-
tuted with water will give a bevera%e of the above
composition. The raw™materials, thé manufacturing
procedures, etc., for the process are given below.

Materials and Methods

The raw materials used for making the mix cons|sted}
of (1) fresh concentrated buffalo skim milk: ( Pjswee
buffalo milk_cream or concentrated standardise
with the desired fat, SNF ratio; (|||()j fresh ripe mango
fruits. Mangoes were washed, peele and cut |ntos al
pleces before making into u1 in a |g stpee m|xer

Chausa " variety 0 mangoes were use th estu
(1v) refined cae sugar of 1S grade; and (v‘
glycerol mono-stearate as emulsifier and scdium alginat
as a stabiliser.
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Preparation of the mix; Based on the Pr_eliminary electrode pH meter: acidity of the concentrated milk
trials each 100 kg of the mix is made to contain 36.0 kg by titrating 10g of milk against N/IONaOH _ using
fruits (20 per cent solids) 108 kg su%ar, 526 kg concen- (/5 per cent E)henol hthalien as indicator; fat I
trated m|Ik£130 per cen_sohdsr?, 14 kg cream (40 per cream was tested by Gerber method as per ISI method,
cent fat) and 400 g stabiliser, The concentrated skimmilk The SNF of cream was calculated using  the following
cream ‘and su%ar were well mixed and preheated to formula ;

50°C followed Dy the gddition ofgl¥cerolmono-stearate . _

and sodium alginate Ina ratio “of 1.1 at the rate of 0 [ %SNF in milk(100—%fat in cream)
1 percent of the total solids of the mix with vigorous (100—% fat m milk)
mixing for complete incorporation.

o o ~ Flavour ofdriedmango milk : The flavour was Judqed
Homggenisation and pasteurisation : The heated mix by a panel of judges after reconstitution (10 g of the
was filtered and homogenised ata temperature of powder dissolved in 45 ml of water in @ mixy).
65-70°C in 4 single stage Rannie homo%emser under :
a pressure of 17 k?/c 2for first stage and 35 kg/cm2  Colour of mango milk powder : Based on the colour
for the second stage, The homogenised mix” was standards su%gested by Kashmiri Lai3 for dry milk,
Pasteunsed at 65.5°C for 0 min inahot water tank, fo_IIowm% colour standards were developed. The basic
ollowed by cooling to 10°C. mixture Tor the colour standard was prepared . by
N _ adding 10 g of sodium chloride, 0.1 g of potassium
M|xm% of concentrated milk and mango gulé):T_he chromate and 0.02 g of potassium dichrcmate. The
prulpwa_ mixed with the cooled concentrated milk. base was mixed “with ‘the following amount of
he fruit milk mix was then filtered through a muslin potassium chromate to make the working standards.
cloth keepmg losses of the solids to the mirimym. The

viscous mix ¢logs pores of the cloth and needs frequent  standard No. Pot. dichromate mixed
washing.  The Tilter cloth is dipped in 5 ppm chlorine g
water before reuse.

1
Drying : The aphydro spray drier Type |l was used
todrry ttge fruit mix at an aﬁr %Iet tem)é%ratureofJ?O-
175°C and outlet _temperature of 98-100°C to give a
product with a moisture content of 2.5 per cent.” The
overall composition of manﬂ(o milk powder was main-
tained at milk fat, 14.0: milk SNF, 40.0; sugar, 27.0

mango soids, 18 and stabilser, 10 per cei Fat and moisture in the powder were tested by usin

Collection and packaging : The mango milk powder (e Majonnier equipment Aacidity and PH s per 9
Tt L
about 150ﬂ was Hled i each gresterilised fn plated cans &0 cidity,  Average paticle density, bulk defisity and

: er cent volume occupled by powder particles “were
ﬂ?{erp\%'fgf ¥45ﬁ‘ﬁled and gassed twice wih Nitrogen &l ftoriive by the methad descrbed bypBeckett et al6;

: - - Solubility inceex_: Solubility by Howat et al7method,
terﬁtﬁg?a%r'eF?éPX(SL”CS)ﬂngde%%h te%g\{verneulﬁgg?tlrnoogﬁ and averagf particle size by the method described by

hator maintained at 30+ 1°C to study the keeping 17" €

Inc
quaL|‘|ty. . rQispersibility : The method adof)ted was as follows :

Analysis of the raw materials: The product FIIty-buo grams of the mango milk powder was mixed
immed%/ately after manufacture and durin% stor%ge was With a0 ofgleral 4 . for 0 min Lsing a mier

s s TS b B
Total solids ofthe concentrated skim milk determined. sedimentation was estim&{ed b ogetermjning the total
at 20°C by Bausch and Lomb _refractometer, pH of solids of = supernatant fluid B hr Intetvals The

the concentrated milk at 20°C by Metrohm ‘single dispersibility s inversely related to the sedimentation
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Test

Or?anoleptic
Colour

Colour standard
Fat (%)
Moisture}%)
Acidity (% lactic acid)
PH

Solubility index (ml)
Solubility (%)
Bulk density
Dispersibility (%)
Particle size S/U
Free fat (g/100 g f
V.FA *

Peroxide value

TBA value (optical den.)

b

Table 1.

Batch No.
1 3
Acceptable Acceptable Acceptable
Creamlyyellow Creamlyyellow Creamlyyellow
14. 06 14. 04 14. 01
3. 40 3. 52 3. 48
0.085 0.085 0. 09
6. 50 6. 50 6. 55
0. 50 0. 80 0. 60
99. 00 98. 4 98. 6
0. 60 0. 62 0. 60
100 100 100
39 42 40
7. 00 7. 60 7. 12
2. 5 3.0 3.0
Nil Nil Nil
0.992 0.046 0.060

analysis of fresh mango milk powder

4
Acceptable
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Creanlwy yellow

13. 98
3. 46
0. 09
6. 55
0. 50
99. 0
0. 63
100
41
7. 82
2,5
Nil
0.074

*VFA: Volatile fatty acid (N/IONaOH/100g of powder)

and was expressed in_terms of the sedimentation of
per cent solids after 24 hr.

Free fat of the powder was determined by the method
of Hall and Hedrick9 0oeroxlde value by the method
described by Smith10. Oxidative rancidityll and
steam volatile free fatty acids1*indicating the degrada-
tion of milk fat during storage were also determined as
per the methods.

Results and Discussion

The results of the chemical analysis are given in

Table 1 The data on quality changes duringstorage
are given in Ta%?e 2 ety erang 4 S0

Organoleptic quality : The powder was acceptable
organoleptically durm? one year of storage. There
Was no objectionable Tlavour.

. Colour : 1t was found that colour of the powder
increased from initial value of 1to 4 at room tempera-
tureand it was still darker at 30+ 1°Cwhere the increase
was from 1to 6 during the storage period of one year.

The change in the colour may e due to the interaction
of reducing sugar, lactose and fructose (from fruits)
with NHa grodps of the proteins and rate of this
reaction isfaster at higher temperature of storage.  This
IS evident from the “colour _chan(ies. However, the
colour change was not objectionable at the end of one
year of storage.

Solubility: During a storage Rerlod of one year
there was 2 shght decrease in the solubility of the
nowder (98.5 to 98.0 per cent); temperature of storage
id not have any noticeable éffect on the solubility.
Dlsper3|b|I|_t\( - No chanqe in the dispersibility of the
powder at either of the Temperature of stordge was
recorded and this may be attributed to the low milk
solids content as comjpared to milk powders and the
resence of highly soluble cane sygar in the powder.
here was a progressive (though slight) decrease in the
nH ofthe rﬁ)owderwnh the period ofstorage (6.5.t0 6.3
during one year of storage; temperatire did no
influence the”rate of change in pH (Table 2). The

Table 2. changes in the quality attributes of mango milk powder during one year of storage at room
TEMPERATURE (8-40°C) AND AT 30£1°C
Period of storage (in- months)
Parameters 3 months 6 months 9 months One year
Room 30°C Room 30°C Room 30 C Room 30°C
temp. temp. temp. temp.
Colour L1 2 2 3 3 4 4 6
pH . 64 6.4 6.3 6.3 6.3 6.3 6.3 6.3
Acidity . .08 085 085 085 09 09 .09 09
Solubility % . 99.0 99.0 98.5 98.5 98.0 98.5 98.0 98.5
VFA L4l 4.3 4.8 5.0 55 6.0 6.7 7.2
Free fat (g/100g fat) L T4 7.8 8.5 8.6 9.9 9.7 11.0 116
TBA value (optical density) 0.068 0.072 0.084 0.088 0.100  0.107 0115  0.123
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Table 3. mean and standard error of different

STICS OF MANGD MILK POADER
AT ROOM TENPERATURE (3-40°0) A\D AT 30+1

o Mean Standard error
o Rom 30:1°C foon :1¢
tem. tem,
e 15 4% 4
t?f o~ B B W A
? oo - By BN B W
A g“goiaj 000 945 068 +0713
u%ty ol oooes oo 0010 20009

maximum increase in the acidity was. 0.0 per cent at
both the temperatures of storage. This increase couId
be due to the breakdown of laCtose to latic acid and

also due to the increase in free fatty acids produced
by the degradation of milk fat.

The changes in the free fat content recorded over a
errod of one year at the two temperatures showed a
u ar increase. The Increase was more att e hr her
perature of storage; tevalues erngl
per centat room temperature and_ 7.2 10 116 er cent
30£1°C.  These results indicate that wrth the
rncrease in storaPe period more and more coalescence
of the fat took place which resulted in the liberation of
the fat in free form. The chan ewas more rapid at
elevated temperaure of stora%e } which caused a
greater increase in the free fat conten

The changes in the volatile free fatty acid content
recorded at the regular intervals of one nonth indicated
a progressive mcrease At room temperature the
Increase was 35 to 6.7 ml of N/10 NaOH per 100
owder at 30+1°C it was 35 to 7.2 ml of N/10 NaOH
er 100 g of powder. The increase in the YFA
content isattribUtable to the degradation of milk fat of

e |
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the gowder and liberation of free fatty acrds during the
stor, Oge The change as could be exP ected was more
rapid” at the hi hlgher temperature of storage. The test
for peroxide value was negative and this was so because
of Ipackagrng ofthe product under nitrogen. There was
egula increase in the TBA values from 0.060 to
at_room temperature of storage and 0.065 to
0123 at 30£1°C over a period of oné year of stora e
A, value is a measure of the oxidation of fat arc.
brownrng of the milk powder. Since the eroxrde
value was recorded as nil, the increase in TBA valves
showed that the rnteractron between milk proteins and
reduc [%sugars actose glucose and. fructose took place
to form & coloured ‘complex .compound.  These
measurements sufficiently substantiated' the qualitative
observations revealed o colour.
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A Comparative Study on the Efficiency of Different Adsorbent
Columns for the Clean-up of Pesticide Residue Extracts

G. Mukherijee, A. K. Mukherjee, J. Chakraborti and B. R. Roy
Central Food Laboratory, Calcutta

The performance of different adsorbent columns for cleanup of the pesticide residue extracts have been compared. —Activated

charcoal was found to be more efficient for the removal o |g|ments and fats wherein the recoveries of both chlorinated and

phosphatic pesticide residues were 100 percent with 1:1 petroleum ether and ethyl ether mixture as eluant.

Analysis of samples for the determination  of
pesticide residues fnvolves three stages—extraction,
clean up and quantitative estimation. During extrac-
tion, Ia[rﬁ;e amount of co-exrtactives always aIppear which
somefimes interfere with the desired results, So
specific clean up 15 absolutely necessary which should
be efficient enough to eliminate all interfering materials
like fats and pigments. A number of workers have
reported work on the colump clean up of residue
extracts. The most_commonly used adsorbents. for
the cleanyf of pesticide residue extracts are_florisil, 12
aluminag'l, silica G%ela celluloseg charcoal? SI|IC&9€|-
celite acid-celite®, etc. Lakshminarayana et c7.10
used charcoal n TLC as thin layer multiband plate
for clean up. Florisil has been claimed to be the most
excellent adsorhent for colourlng matter and it has
been included in the AOAC official method. But
it bemgi a_proprietory product, the problem lies in
its availability and cost. Further, its _chromatopraphlc
characteristics differ with the activation status.

In the tpresent investigation the efficiency of the
columns ofaluming, silicagel, silica gel-celite, magnesium
trisilicate, magnesium hydroxide “and charcoal have
been compared. Magnesium {risilicate has earlier been
Processed atthis Iaborator¥ with some success for stimu-
ating the properties of florisil in column cIeanuR]l
and magnesium ha/d_romde with some treatments, has
been used in TLC in the separation of the pesticide
residues.13- 14

Materials and Methods

Eleven glass columns Edla. 14 cm? were filled each
with 2 g of the adsorbents. - The extraction procedure
has been as in a previous publication.14 The extracted
solution (5 ml) containing known amount of pesticides
was applied t0 each of them. In each case volume of
the eluting solvent used was 75 ml. The extract was

4

concentrated to a known volume. It was then apﬁlled
to the thin layer plate of silica gel G](0.25 mm thick-
ness, activated at' 100°C for 1hr). The quantities of
pesticides in the different eluates’ were calculated b

comparln[q the intensity of colour of the spots qf
the samples with those 0f the standards. For chlori-
nated pesticides, the. mobile solvent used was n-hexane
and the chromogenic agent was 2 per cent dipheny-
|lamine inacetone. The sprayed plate was developed by
keeping under uv for 30 min.13 For organophosphorous
esticides, the mobile solvent Was acetic acid
9+1&_ and the chromogenic a%ent was 0.5 per cent
alladium  chlorice in 8 percent HCL.

Results and Discussion

. Itisseen from the Table 1 that alumina whether
inactivated or activated at the temperatures of 100
and 550°C though showed the complete removal of
fat and a partial femoval ofP_lgments gave 100 per cent
recovery of chlorinated_pesticides whereas it was poor
In case of malathion.  This has also been observed b)f
Egan et al.12 Secondly, it could not retain the naturd
colour of wheat flour and the colour of butter yellow,
whereas, it removed the colour of extracts obtaied
from fruits, vegetables and other cereals, It was
further observ d"that alumina could retain the colour
of wheat flour extract provided the sample solution
has already undergone acetonitrile partitioning treat-
ment. For fatty foods such as milk, ghee, butter, etc.
the eluate was found to contain littl€” amount of fat
but 1t was nat sufficient enough to  interfere >n the esti-
mation by TLC method.

Silica gel, slica gel-celite  columns, were not satis-
factory due to the presence of both fat and pigments
In the eluate. Silica el activated at 10K for 3 hr
retained a major portion. of both chlorinated, and
organophosphorous pesticices. However, the incor-

175
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Table 1. recovery of ddt, indane and malathion in the presence of pigments and fat using different
ADSORBENTS AND ELUTING SOLVENTS

Malathion
No. Adsorbent Eluting solvent Elution ~ Pigments Fatin  Recovery*  recovery
rate ineluate eluate % %
1A Alumina unactivated Hexane Moderatt —ve  Tracel 100 Poor
E Alumina activated at 100°C—3 hr 3 3 . . 3 3
Alumina activated at 100°C—T7 hr . . y 3 £} P
D Alumina activated at 550°C—3 hr 3 % 3 . ) 3
% Silica gel activated at 100°G—3 hr . i 4-ye tve2 3540 20
Silica gel+celite(l + 9 B B Slight ~ +ve 70,85 30
4A Mg trisilicate activated at 100°C—3 hr 3 V. slow 4-ve +ve 35-40 <20
B 6% ethyl ether in pet. ether . —Ve +ve 50,70 50
5 Mg (OH) 2unactivated Hexane Quickest ~ 4-ve +vel 40,100 5
6A Activated charcoal Hexane Quick — —ve —Ve 50-60 50-60
B 3 Pek etBeH ethyl ether . —ve —ve 100 100

* Single Nos. indicate DDT and lindane both; first no. DDT and Second no. Lindane.
LFat do not interfere in TLC.

2 Fat interferes in TLG.

3Butter yellow and colour of wheat flour.

9orat|on of celite with silica gel as 1:1_mixture relieved by the. column procetiure The sglvent artltlonlng

85 per cent of Lindane and .DDT in the eluate rIO( tq col thn cear‘t ug can

but was not effective for malathion. WecI n gtmlhhatet e use of costly solvents
Itrile  dime

Though magnesium trisilicate activated at 100°C Pn the soventyBartltlom ‘step, Th|5| art|Ct1 ar
for 3 hr retained p?ments the elution speed was  Important In rolting work involving multiple analysi
too slow and com |efe recoverg of pest|(:| es could
not be achieved. But on Pas ing 200 ml each of Reforences

r

GRer cent ethyl ether in pe oleun ether, 15 per cent
I||S P. A, 1. Ass. off agric. Cltent ].BE% 73472E
LA As.ot g”j

€ OMILE ll Thy

thyl ether in ‘oetro eum ether, and 50 per cent ethyl
ether i petroleum ether, the result, was satisfactory.
Ialowever In this case also, the elution speed was 190
W

Unautoclaved ma ne3|um hydroxide ﬁave poor reco-
veries of DDT and malathion with the presence of
pigments though the elution was faster far the said

4
g I"S b ric. Chew., 1962, 45, B
recoveries, The column containing activated charcoal 15

Ass off. agric. Chew., 1%
off. agric. Chew.,

showed exceI ent adsorptions_of pigments and fat from o atr.i %hgw %%é %
the residue extracts t retaine not only the natural . f igric, Chev 1
colours of cereals and vegetables, but also; the artificial mrara

oil soluble colour ike butter yellow.  The 1.1 mixture ’

f etroleum ether and ethyl ether was more efficient
Iutln? lOORercent of DDT, Lindane and malathion N
re3|dues romthe column as compared to 50-60 per cent 13 rgeg
by hexane. The elution rate was also good. " Mft

So, the activated charcoal can syccessfully be used 15

mon?t%yvvngn ll OI'T{)eSS(l)JT%tSJ Analyst,

i 3
%1 fjee, G.

S,

ke aceto:
formamide, et¢., which are essential

;

., Roburn J an Analyst
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for the cleanup of cereals, vegetables and fatty foods > hew Nt ,'18,%%”96’ A



Microbiological Quality of Infant Milk Foods"

Aera_ Rangnekar** and Guruprasad SulBBHE
Food and Fermentation Technology Section, Department of Chemical Technology,
University of Bombay. Bombay

Manuscript Received: 4 March 1974

The total plate counts of most of the infant milk food samples were below 50,000 per gram as specified by the Indian Standards
Institution.  Mesophilic bacteria comprised the largest group oforPamsms, followed by thermoduric and thermophilic organisms.

Flat-sour and thermophilic agrobic spore-formers were extremely fow. S(ljgnlﬂcantly none of the samples showed the presence
of putrefactive anaerobes. Proteolytic and lipolytic organisms represented on an average 46 and 25 per cent of the total plate
count flora. ~ Yeasts were present in extremely small numbers, while no moulds could be detected in any of the infant milk food
samples. - Coliform bacteria were low in numbers, generally, 2 to 8 per Igra.m while . coliwas absent in"all the samples examined.
The need to re-examine some of the procedures recommerided by the Indian Standards Institution for the evaluation of micro-
biological quality of infant milk foods has been discussed.

The development of the dairy industry supported allr and 10 g of the sample was We|%hed into sterile
by sound cattle improvement programmes ‘and  animal Erfenmeyer flasks containing glass beads and reconsti-
husbandry practices is bem% ?wen high priority In tuted in" 90 ml sterile 1.25 per cent sodium citrate
national planningL At present there are several units solution at 45°C, stirred to give a homogeneous mixture
In India, manufactyring milk powder and infant milk and serially diluted,
foods with licenced capacities of 34,618 tonnes and _ _
34,887 tonnes respectively2 The 8resent day demand ~ Medium 1 recommended b?/ the Indian Standards
for milk powder is estimated at 40,000 tonnes which Institytion ‘ISl) was routinely_employed for deter-
IS being met by massive imports to the tune of 22,000 urination of total plate counts. * The medium contained
tonnes Valued at Rs 10 crores based on 1972 prices3 (per cent)glucose,0.1; peptone, 0.5; yeast extract, 0.25
The demand for milk powder during the fifth plan agar, 2.0 adjusted to PH 7,0'and will henceforth be
Perl_od IS estimated to rise to 70,000 tonnes while that réterred to ds Total Plate Count (TPC) agard's M2
or infant foods IS assessed to be aroynd 60,000 tonnes2 contained (per cept) yeast, 0.3; peBtone, 0.5; agar,
There Isthus a tremendous ?oten_tlal in our country 2.0; and fresh milk” 1.0 (viv), pH 7.0—7.245and Was
for the growth of the infant food industry in the next employed only for standardization purposes (Table ).
decade. Beeflacto.se agar was prepared according to Sherman’s
o _ . procedure26. “Standard methods agar and beef infu-
Since infant foods are deﬂgned f?r consymption Sion agar were Brepared essenﬂallY ac,cordmlg to routine
by a very vulnerable %roup of th& population, the need ?roce urese Plates were genera ly incunated at 32°C
t0 exercise q_reatcare t every stage in processing cannot for 24-48 hr. When spredders were encountered the
be underestimated.  To safequard foods againdt micro- method suggested by the APHA was followed?,
bial hazards, microbiological standards have been pro- _ _ _
posed to serve as indices of quality assuranced °, "We  Direct microscopic, count was. determined after
report In this paper regarqu the general microbiologi- staining 0.01 m| of the serially diluted sample with
(l;nah&)rfog(l)l Sof some of " the “leading brands of infant Norths aniline oil methylene blue stain§

- Thermoduric counts were obtained by subjecting the
Materials and Methoos _ _ reconstituted milk food, sample to 62@{@ fcj)r A in
Preparation ofsamEIes: Samples of infant milk foods coohrhg, é)latmg on TPC agi_ar and Incubating at 32°C
FGIaxo, Amul and, Lever’s Baby Foodg were obtained for 24-48 hr. “Thermophilic counts were determined
rom the local retailers. The tinS were opened asceptic- by incubating the platesat 55°C for 48 .

m

* Thesis submitted by the first author (A.R.) to the University of Bombay for the M.Sc. degree in microbiology.
** Present address: Department of Microbiology, K. J. Soma%a7 College of Science, Ghatkopar, Bombay-77.



178

Mesophilic aerobic spore-bearers were enumerated
after heating reconstituted sample at 80°C for 10 min.
Samples were cooled. plated on starch milk agar9
and incubated at 37°Cfor 48-72hr.  Mesgphilic angero-
hic spore-bearers were detected b}/_ pouring 10 ml of
the reconstituted milk 610" Ldilytion) nt0 sterile test
tub?s and h?atm at 80°C for 10 min. Samples were
cooled overage with 2 ml molten agar, incybated
at 37°C for 3 days and, observed for “Stormy ™ fer-
mentation. - Thermophilic spore-formers including the
counts of total aerobic spores, flat-sour, T.A. spailage
and sulphide stinker types were determined according
to standard methodse.

Proteolytic organisms were detected by using standard
methods agar containing 10 per cent sterile skim milk7
and, Standard methods caseinate agar of Martley etal 10,
Serial dilutions were made in dphosphate buffered. dis-
tilled water7in order to avoi
of caseolytic activity of lactic Streptococei by sodium
citrate1L” Plates were incubated. at 32°C for 48-72 hr
and flooded with 15 per cent acidified mercuric chloride
solution and only those colonies retaining the zone of
clearance were considered as proteolytic:

Lipolytic bacteria were detected by their ability to
hydrolyze fat stained with nile blue sulphate 2accorting
to the” procedure described by Skermani3

Lactic acid hacteria were enumerated employing the
selective medium recommended by Emard “an
Vaughn14

Journal

Yeast and mould counts were carried out by pIatingi
on P:otato-dextrose agar and incubating the plates d
25°C for 35 days6

Indicator organisms: The most probable number
(MPN) method was adopted for the enumeration of
coliforms and Escherichia coli emplaying Brilliant green
lactose bile broth6,7. Loopfulls from tubes showin
prosmve gas formation were streaked on Endo aggl_.
Typical réd colonies, at least 0.5 mm in diameter exhibit-
ing a metallic sheen were picked up and confirmed by
the IMVIC tests.

Results and Discussion

Total Plate counts have hbeen %ene_rally employed
to assess the sanitary afuahty, organd e[nt_lc_ acceptabifity,
safety and utility “of foodsi5'16. [nitjall attemps
were”made to standardize the methodology for the
m|crob|ologi|cal quality evaluation of infant milk foods.
The total plate counts have been reported to vary con-

the ‘possible inhibition d
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siderably with the methods employed for reconstitution,
nature of dilution blank, hclding time, of the reconsti-
tuted sample and the temperature of incubationl? 2L
The effect of various reconstituting media on the fotal
counts of infant milk foods is given in Table 1, ~ Con-
sistently higher total counts were obtained with 1.25
per cent sodium citrate as the reconstituting medium-
Addition of Tween-80 did not improve thé recovera-
bility significantly. Peptone water which has been
found 0 be a “suitable diluent for a number of
products22,23 and phosphate buffered distilled dilution
Wwater7 were found to be less satisfactory than sodium
citrate solution. Ghodekar and Nambudiripad 254have
reported the superiority of glass distilled water and
Ringer’s solution over sodium citrate, for _the deter-
mination of total plate counts in skim milk powders.
However, in our rﬁ)resent study, because of the high fat
content of the infant milk foods, phosphate huffered
istilled water was not suitable as separation of fat was
appreciable. No bactericidal effect has been reported at
the levelof sodium citrate employed19

The effect of temperature of incubation on total
plate count is reported in Table 1 Higher counts

INCUBATION AND PLATING MEDIA ON TOTAL PLATE COUNTS OF
INFANT MILK FOODS

TPC Is

Reconstituting medium (4)

Saline 15,500

Buffered distilled water& 15,900

0.1% Peptone-water 16,260

1.25% Sodium citrate 16,633

1.25% Sodium citrate+0.1 % Tween-80 16,300
Temperature of incubation, (4)

24 21,620

37 18,740
Plating mediumd (5)

TPC Agar No. 1 19,480

TPG Agar No. 2 19,060

Standard methods agar 18,860

Beef lactose agar 16,860

Beef infusion agar 16,390

Figures_ in parenthesis indicate the number of samples

examined. .
i ) Average of at least triplicate plates. _
Pregaredb diluting 1.25 ml stock phosphate buffer solution
( 4tg KH»P04 per litre, pH 7.25] to 1 litre with distilled
water.
(c) TPC agar No. 1 was employed and 1.25% sodium citrate
used for reconstitution. o
(f) 1.25% sodium citrate employed for reconstitution. Plates
were incubated at 32°C for 24-48 hr.



RANGNEKAR €t Cll: MICROBIOLOGICAL Quality of infant milk foods

were observed at 32°C than at 37°C.  The American
Public Health Association recommends the use of
32°C for dry. milks and most foods ®7while the 1SI
recommends incubation of the plates at 37°0 for 48hr45
Several workers havereported lower total plate counts as
temperature of ingubation is rajsed ahove 32°C 62425,
In view of these findings, the incubation femperatures
as recommended by thé' IS need to he revised.

The smtabﬂﬂa; of several media such as the ISI
specified agar,#5 standard methods agarg hbeef-
infusion agfar6and beef lactose agar2 for the deter-
mination 0f total plate count was xamined (Table 1).
Beef-infusion agar had been reported to be satisfactory
for microbiological examination of dairy products as it
permitted recovery of sub-lethall ,damaged cells,Z/
especially the  thermoduric  lactic  stréptococciZ8

Sherman2reported that beeflactose agar increased, the |

number and size of colonies from milk Samples.  How-
ever, in the present stu_d}é, the recovery of _micro-
organisms from infant milk foods was nat significantl
higher In these media in ~ comparison witi the |

specified medium 1 which in fact, gave higher total

counts than the standard methods agar.

The total plate counts and direct microscopic_counts
ofa number of infant milk foods is reported 'in Table 2
Four out of the ten samples examined averaged total
counts in excess of 29,000 per gram, while the remaining
exhibited low counts. No'sigi of organoleptic degradd-
tion. was noticeable in_ these products. . Our” data
confirms that the ISI specified maximum limit of 50,000
per gram Is adequate and safeto protect the consumer.
Most samples of infant milk foods showed a decrease
in tot?l 2€Sounts on storage at 25°C confirming earlier
reports2

An attempt was made to study whether determination F

of direct microscopic count (DMC) could throw more

Table 2. TOTAL PLATE COUNT AND DIRECT MICROSCOPIC
COUNT OF MARKET SAMPLES OF INFANT MILK FOODS

Sample Total plate Microscopic
No. count/g count/g
1 1,500 173,000
2 29,000 510,000
3 1,000 71,400
4 2,700 102,000
5 33,000 3,060,000
6 1,900 408,000
I 1,000 340,000
8 50,000 14,000,000
9 790 500,000
10 34,000 612,000
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light onthe h|storP/ ofthe infant milk foods as it has heen
suiccessfully emgooyed in the dairy industry to aid in
%uah%control . In most of the infant milk foogs,
the DMC was more than 71,000 per gram and generall
less than 612,000 per gram. Two samples” showe
exceptionally h|?h counts of 3.06X106and 14.0x10®
per gram resFec Ively suggesting the very poor quality
of milk employed. “Somé correlation was noficeable
between total plate count and direct microscopic count
in most samples exce_Pt sample 9. Judging by the
DMC, most infant milk foods appear to have”heen
manufactured from good quality” milk.

Thermoduric and_thermophilic bacteria including the
spore-formers_survive pasteurization and the drymgi
operations. Their numbers, In relation to fot:
mesophilic counts arg given in Table 3. Thermoduric
acteria were lower jn"numbers than mesophilic types
and the thermophilic counts were the lowest. “The
thermodurics  typified by StrePtococcus thermophilus
and_ S. qurans may arise from milk or from improperly
sanitized process equipment3l

Flat-sour and thermoPhiIic aeropic spore-formers
were detected in most of the samples although their

Table 3. microbiological profile Of infant mitk fOOdS*
Organisms Average Range
(per g)
Mesophilic bacteria 12,000 790—33,800
Thermoduric 6,200 350—31,000
Thermophilic 1,066 380—1,900
Mesophilic spores (aerobic) 123 10—300
. anaerobic) nil —
Thermophilic spores T 13—134
lat-sour 145 1—35
T.A. spoilage nil —
Sulphide stinker nil —
Proteolytic bacteria (% of total count
(i) Sta%dard metho(ds agar ) 65 23.0—69.0
1) ~,,  caseinate agar 56.1 34.1—1763
Lipolytic bacteria 250 2.2—1781
Mesophilic lactic acid bacteria“ .. 790 60 — 4,070
Thermophilice ,, 24 15— &
Yeastss 4 —
Moulds nil —
(MPN per g)
Coliforms6 5 2—46
E.coli nil —

= No. of samples positive, 7 out of 10.
—No. of samples positive, 5 out of 10.
*10 samples were examined.
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numbers were farrIZ low rangrnd from 7to 3 and 13 to
gram reSpectively” The mesophilic aerobic
spore formers £ 1ged from™10to 300 per gram, averagrng
per gram ( These sporg=formers coul
arrse from the mrIk mgredrents used in the manu-
facture of rnfant foods, rmproperlg sanitized equrpment
or _aerial contamination  prior packaging.
Curiousl ¥ none of the samples showed the presence of
Ouégert‘ascn Sve T.A and sulphide stinker types of spoilage
|

Proteolytic organrsms were detected both by standard
methods agar? (SMA contarnrng 10 Per cent_sterile
skim milk and standard methods caseinate agar d(SMCA)
of Marteley et al10which is known to permit detection
of even weakly proteolytic species.. On an average,
46 to 56 per cent of colonies appearing on total plate
count agar were found to e protéolytic.  Higher
recovery of proteo Xtrc organrsms Was “possible ™ on

SMCA than on SMA medium (Table 3). "During Iong
Eerrods of storage, these proteolytic organisms “coul

¢ expected to foduce pronounced, loss of accept-
ability 32" 31 The IrPontrc bacteria constituted * a
smaller percentage of total count and avera?ed to about

5 per cent of the total count. One sample was Signi-
ficantly different in that 78 per cent of the colonies on
total plate count agar exhibited lipol %/srs (Table 3
Subsequent to Ir onsrs the liberated ee fatty acids
can lead to. the Tevelopment of. off-flavour and
rancidity which va dy considerably with the type of free
fatty acids liberateddh

Mesophrlrc and thermophrlrc lactic acid bacteria
Were genera (Ylow and averaged 790 and 24 Per ram
were etected In Oand 50 per cen the
samp es respectrv n¥ Yeasts were resent In onl %
Per cent of tesa les and avera ed toteextre e
aw level of 4 per %ram None of

e infant milk
samples showed t

e presence of moulds (Table 3)

Coliforms_were present in half of the samples
examined. Two of the samples showed coliform count
of 32.and 46 per gram respec velgwhrle the remainin
ositive samples averag ed 2 to ?ram (Table 3)

he maximum limit for” coliforms in infant milk foods
s 10 Per girama Thus, the majority of the samples of
infant milk foods conform to “the’ S| specificatigns

1rg?aErdrn Icolrforms None of the samples were positive

For the detection and enumeratron of coliforms
partrcu ar g/ when f|oresent in low numbers the MPN
method has been found to be more reliable3 while
direct plating on violet-red bile (VRB) agar can be
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followed when the counts are highd. Yet in sprte of
the Ioermrts or C0 |form 0 ﬂganrsmssecr ied in milk
nowder an Infant milk foods, the 1SI' recommends
drrect oatrn g on VRB agar Further, Enterococcl
are like éto survive the pasteurization treatments given
to milk33and these organisms were in fact observed to

row on VRB agar producing dark red colonies.

imilarly, enterocgcci in baby foods have been shown
to produce red colonies on déoxycholate a%ar39 Thus,
In presence of Enterococcr detection and numeration
of coliforms by direct patrng s rendered |ff|cult
The levels of faecal Streptococei in infant foods, their
identification and studres on their heat stabrlrty will be
reported in Iater papers.  In view of tese rffrcultres It
ma% nerhaps eadvrsable to specify the use of the MPN
technique " Instead of direCt plating methods as
recommended by the 1S145

The use of coliforms and E, coli as indices of sanitary
quality and public health safety has been criticised D
several workersd0'4L since, coliforms and E, coli are
known to be destroyed by processing operations given
to foods42 while pathogenic bacteria could be more
resistant to_adverse efvironmental conditions _than
E. coliid. The failure to recover coliforms or E. coli
In some samPIes suggests that either the contamination
Is extremely low or, @S is more likely, that the processing,
operations effectively destroy these organisms. Hence,
the use of coliform index as.a quideline for the sanitary
quality of such products whichhave been subjected toa
lethal"heat treatment needs to be re-examined. Since
enterococel survive the several processing operations
given to foods they could, perhaps, servé as a hetter
index of sanitary quality In infant foods also44" 47
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Compressed Ready-to-eat Fruited Cereals

K. S. Jayaraman, 1. Goverdhanan, R. Sankaran, B. S. Bhatia and H. Nath
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K' . _ P ﬁared by 0smotic drying, foam-mat drying ¥
combinations along with putfed cereals in the formulation of recipes for compressed ready-to-eat Truited cereals,

Dehydrated fruits and fruit powders were pre

25 March 1974
and spray-drying, and used in suitable

Banana,

ene laminate, the formulations, were acceptable upto 6 months at 37°C and for one year

mango, pineapple and tomato qavegéghlyacceptable products. - When packed inan inner wrap of cellophane and then in an outer

pouch of gaper-alumlmum fol -gol
under ambient conditions d(20- 0
transfer was noticed beyond [ _
lations were within safé limits for direct consumption.

Results of studies on the preparation of seme ieady-
to-eat compressed food formulations in complete meal
form mcorPoratln cereals, pulses, vegetables and meat
were reported earfierl In subsequent user trials they
were reported to produce a sensation of dryness in the
mouth, thus rendering them difficult t0  swallow.
Consequent to this there was apparently a tendency to
drink mare water and the formulations were therefore
reported to be thirst provoking.

6 months under ambient conditions. Microbiological tests showed

) except those with osmotic dried fruits wherein hardenin? of the fruits due to moisture

hat the ingredients and formu-

Since the primary aim of the experimental work was
to develop compressed food bars for direct _consum_P-
tion under conditions precluding . preparation, with

secondar eer_h_asm_ on rehydration, an alternate
aAJ_proac of |t|gat|_n the sénsation of dryness and
thirst was therefor

tried by the mcorPoratlon of certain
classes of substances known as moisture mimetic agent
like Ipol¥hydr|c alcohols such as glycerol_and sorito
sugars, Truits, fruit acids and fats and oils. Experi-
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mental work on the use of dehydrated fruit pieces and
powders in combination with sugar, skim milk powder

and puffed cereals in the develpment of compressed
ready -fo-eat formulations is reported here,

Materials and Methods

Puffed rice and wheat: Oil expanded rice was
obtained from paddy (long coarse grain variety) and ol
expanded broken bulgar or wheat flakes obtained by
the. methods described earlier.1

Fruits : Fruits from the local market were dehydrated
by osmotic dehydratron using sugar syrup as per the
method described by Pontin et aP With some slight
modifications, Banana (Pachahale), mango (Bad amr)
ptrngapple apple (Kesarr ) and quava were used in the

udi
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The prepared fruit (slices/chunks) was heated in an
equal werr{;ht of . 70° Brix _sugar syruB containing
0. percen potassium metabisulphite at 90°C for 3 min
cooled to room temperature quickly, and allowed to
soak over-night ensunnd complete “immersion of the
fruit pieces by the use ot a stainless steel wire mesh
placed on top of the fruit slices.

The fruit was then drained thoroughly and soaked
agarn overnrgi 0torn the same syrup. affer concentratrng

tesyrup to*70°C Brix in a stéam jacketed kettle an
cooll

1 e frurtwas finally drained thorou Olghly, spread in atachment 10

single layer on aluminidm trays coate with. a thin

|ayer ofglycenn and dried i rnacross low hot air drier

initially at'80°C for 1hr and subsequently. at 65-70°C

f r0 alg%%t % rto 8 hr to a total soluble solid content of
U IX.

Fruif rj]urce powders ; Powers were obtained from the
following friifs by the foam-mat drying technique
after giving suitablé pre-treatment as follows

Preparatron offruit pure?wrce ABppIes were peeled,
cored, sliced, ground'in a ann? lendor into' puree
along with gotassrum metahisulphite @05 percent
and water20m|k of sliced fruit) an then sieve
throug 30 mes angoes were peeled and pulped
using a 30 mesh sieve. ~ Bananas were peeled and
pu pe using 30 mesh along with potassjum metabisul-
phre(O 05 per cent) and Water (100.ml/kg. of peeled
ruit).” Tomatoes were cored, cut into pieces, .cold
pressed USINg SCrew type juice extractor and sreved
hroudh30mesh Pinéapples were peeled, sliced, juice
extracted usinga screw type juice extractor and Seved

technology vol. 1l july-august 1974

through 30 mesh, Guavas were sliced, heated to
90°C With water (250 ml/kg of fruit) and pulped using
a 30 mesh sieve,

Treatment of the puree/yrdce The fruit puree-juice
obtained as above with the exception of guava” was
heated to 90°C and cooled. Potassium metabrsulghrte
was added at 0.05 per cent level on pulp weight basis
in the case of mango tomato, prneapple an ?uava
Except tomato and pineap pe the urees of other
fruits were used as such for foam-mat drying.

In the case of tomato, 90 per cent of the fresh juice
of 5° Brix was concentrated ‘to 20° Brix in a Steam
acketted kettle or Iplate evaporator (APV Junior) and
cut ack with the remaining fresh juice to get a puree
of about 15° Brix.

In the case of pineapple, 50 per cent of the fresh juice
of 15° Brix was concentrated to 30° Brix and cut
back with the remaining fresh juice to get a concentrate
of about 20° Brix.

Foaming and dehydration; The fruit puree Was
Wi

heated to 65°C mixed thorou th h distilled
mone lyceride (Riken Type—S mant acturedb M.
Riken Vitamin Oil Co., 10kyo, Japan) |spersed ina

little water at 65°C at a level of 10 per cent
5 per centfor pineapple and 2
apple bananaand  guava on pulp” weight hasis and
hipped usrn? a_lahoratory stirrer wr a whi ]Eprng
10min for mangoand hanana,
or prneaﬁple and guava and 20 min for tomato and
apple. Tne foam “was, spread in plain aluminium
trays in the form of thin sheet at the rate of 0.25 kg/
tray of size 40 cm X80 cm and dried in a cross flow hot
air drier initially at 80°C for 30 min and subsequently
at 65-70°C for 30-90min.  The dried foam was
scraped after coolrnri the trays to room temperature
and the powder collected rna dry atmosphere to
prevent its cak rnq The tpow er was further dried tq
a moisture  content of Bbelow 3 per cent using fused
calcium chloride as in-pack desiccant.

gralydrred The puree/juice from
d pineapple was prepared as

or tomato,
Der cent for mango,

Fruitjuice powders,
mangpo, banana tomat
described above,

Two-thirds of fresh tomato juice of 5° Brix was
concentrated in a steam Jacketed kettle or plate
evap]orator to 20° Brix and cut back with remarnrnﬁ
fresh juice to get a concentrate of 10° Brix. Sa
(sodjum chloricé) was added at a level of 4 percent on
total soluble sofid content of the tomato concentrate.
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The fruit_Pqu/juice was cooled to 5°C, mixed with
skimmed milk powder equal in cluantn t0 the soluble
solid content of the concentrate an homofqemsed.
Where necessary additional water was added fo et a
sprayable consistency in the pulp (about 400-500 ml
for banana and 100-150 ml for mango per kg of pulp
andnone for tomato and pineapple).” The mixture was
again cooled to 5°C and dried in spraK diier (Portable

niversal Laboratory - Model—Zahn-Ravo-Rapid,
W. Germany, with an evaporation capacity of 1-3
I|tres/hrofwa{er)W|thanmIetter_nperature of "140-150°
for ~tomato, mangg and mealpple and 150-160°C
for banana and product temperature of 70-80°C,
using a nozle spray and_compressed air at a
|pressure 0f6-8 Kglsq cm. The material was fed at a
ate of 25 to 35 Kg/hour.

Reci?es were formulated as per Table 2 hased on

orgiano eptic tests. Powdered sugar and_ skimmed
milk powder were added to suit taste. T_he% were
e Case

mixed together as suchina dr){ mmer_excegt Inthe ca
of osmofic dried fruits where the fruit pieces, were first
coated with the powdered suPar prior to mixing with
the other ingredients to preventthelr coalescing together
and forming lumps.

Compressing and packaging : The formulations were
compressed at ambient témperature into  blocks

Table 1. characteristics of dehydrated fruits/fruit

drying and

Soluble
solids*

<%)

Product

Osmotic dried fruits
Banana
Mango
Pinedpple
Apple
Guava

85
81
84
85
85

Foam-mat dried fruit powders
Banana
Mango
Pinedpple
Apple
Guava
Tomato

85
80
85
65
60
90

Spray-dried fruit-skim milk powder (SMP, mix
Banana-SMP
Mango-SMP
Tomato-SMP

* By refractometer; f On fresh weight basis;

95
90
85

s

READY-TO-EAT FRUITED CEREALS

(4 cmX4 cm) each weighinq_lOO g using laborator
model 12 ton”Carver Hydralic Préss and iron moulds
and packed as reported earlier.1 A pressure of 3000
psig and dwell period of 10 sec was found optimum.
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Proximate compasition and microbiological - analysis
Proximate composition of the compressed reaay-to-eat
fruited cereals were determined by the AOAC méthods.3
Some of the formulations and’their ingredients were
also_ analysed for total plate count, Staphylococgus,
coliforms; yeasts, moulds and thermophiles ‘according
to the methods recommended by APHA 4

Results and Discussion

The characteristics of dehydrated fruits and fruit

gowders prepared bly_osmotm d hnydratmn foam-mat

r mg_ and spray d_ym? are givert in_ Table 1 An

analytical data g)roxma e co_mposﬂmn? on the various

compressed ready-to-eat fruited cereals are presented
e

r
In Tgbl 3

Studies on the shelf fife of the compressed fruited
cereals under accelerated (37°Cz and ambient (20-
30°C) conditions showed that all the formulations were
acceptable for one year under ambient conditions and
for 6 months under accelerated storage as judged b
organoleptic evaluation by a panel Of judges excep

powders prepared BY OSMOTIC DRYING, FOAM-MAT

pray drying

Total
solids

(%)

Acidityj  Brix/acid Yield!

ratio

20
20
12
46
30

293
150

95
370
293

85.5 5.1
82.3 3.8
86.0 3.7
89.3

0.29
0.54
0.89
0.23

86.5 4.3 0.29

59
24

11
10

96.6 4.9 1.44
94.0 4.0
98.6 3.8
94.8 3.7
96.9 3.9

97.6 4.3

3.34
5.74

2.37 10

27
21 9
13 3

2.81
6.94

19
16

76
40
17.5 6

98.1 5.9 1.25
97.5 5.2

96.8 4.7

2.26
4.*%6

+ As anhydro citric.
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Table 2. recipes for COMPRESSED READY-TO-EAT FRUITED CEREALS (PERCENTAGE BY weight)

Ingredients

Rice, oil expanded or

Wheat, oil exPanded bulgar or
oil puffed flakes

Fruit chunks, osmotic dried

Fruit powder, foam-mat dried,

Fruit pulp-SMP mix, spray dried

Sugar powder

Skim milk powder

Salt powder

Pepper powder

*Tomato only.

Type of composition
3 4 5 6* 7

50 60 60 78 68

5 10 10 - —

Table 3 PROXIMATE COMPOSITION AND CALORIFIC VALUE OF COMPRESSED READY-TO-EAT FRUITED CEREALS

Fruited cereal Compo- _
sition* Moisture
Banana-Rice 1
2
3
4
5
Mango-Rice ;
3
5
Pineapple-Rice 1
Apple-Rice 21
4
Guava-Rice 1
2
Tomato-Rice 9
*See Table 2.

in the case of formulations containing osmotic dried
fryits alone or in combination with
wherein hardening of the osmotic dried fruit piece was
noticed be¥ond 6. months storape under ambient condl-

from the fruits to_the
low moisture puffed cereal during
problem did not, however, exist wherg the formulation

tions due To moisture transfe

-
[ )

Carbo-
hydrate

122
12.1
123
12.3
71.5

12.0
1.0
1.6
705
70.7

13.7
741
73.1

15.3
134
1.1

114
68.6
67.7

64.8
62.7

fruit powders

storage. ~ This

Composition (g/100 )

Calories
Protein Fat Crude Ash 100 g
fibre
6.1 12.1 1.4 1.0 421
6.7 13.1 11 14 435
8.1 121 1.2 18 430
1.3 15.8 0.8 13 460
9.3 145 0.8 18 453
5.7 12.2 0.9 0.7 420
6.4 145 0.8 11 440
8.3 12.2 0.9 16 429
1.1 174 0.7 11 467
9.8 14.6 0.9 18 453
5.1 12.1 0.8 0.7 426
6.0 133 0.7 14 440
6.7 16.0 0.6 16 463
55 12.1 0.7 0.7 432
5.6 143 12 0.9 445
6.3 17.3 1.3 1.0 465
5.1 12.1 3.3 0.7 417
5.9 14.7 4.8 13 430
6.6 177 4.2 1.4 456
7.0 20.1 18 3.8 468
123 16.6 1.0 4.7 449

was based entlrelg_on juice ponder only or where
accelerated freeze dried (AFD) fruit pieces” were used
Instead of osmotic dried fruits'in view of their very low
moisture content.

_ Further foam-mat dried or sPra%/ dried juic

) ( OWders
imparted uniform fruit flavour thrcughcutth

ar Since

D D
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Table 4. microbiological data (co

Ingredient/Formulation T%Beﬂ rﬁlate Staphylococcu
Osmotic dried fruits
Emeapple 2%80 60?20
Aple 210-290 <10
Guava 19020 90-100
Fogm-mat dried fruit powders 15000 e
Nengo 140190 04)
Pineapple 2331 140
Apple 60-360 —\e
Guava 2-4) 020
o S 5470 8180
C ressed formulatio A
Gt T
0 mato-Rice OXB
“:::S %WE'&ﬁ:ﬁsmymum;)“'enin“”??ﬂwd“:se
reverno Viere noncoagulase positive
|See Table 1.
the could be mixed eﬁsny with the cereal {to
ressmnw%e |r}t ase of os otic. n# rult
BIQ(%S besicles t (e ru% eln ége flavour,
niform >? M utgon Iculf to achieve
aresu 0 ruit Tlavour was confin dto the
JU DIECES., grmél e%tmns cogtamm at
ried. or sFra ried fruit J)? ers are tere ore
conageﬁe dﬁ%l to achieve the full tlavour of fruit and
extended shelf life.
gfthevanousfrwt tried, ba ﬁna m go pineapple
tomato gave | ccePta gro Ucts. = FQrmu-
t|ons asg entlrea/ nfrul IPO\{(V WEre superior tg
hase onac mbination of powder an osmotlg
dne frurts which, In turn Wwere superior to } 0Se
entirely on osmotic dne . |cr0b| 0
on scgﬁwe 0 tecon&presse% fuite cere rh te|r
Ingreclients presented In Table 4 show that they are

g) on some of «
AND THE|R |NGRED|ENTS
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compressed fruited

—<ereal formulations

s f Coliforms

S ard PenicilUmn.
Aspergillus niger.

gg.lz

within microbiologically safe limits for consumption

as such.
Limited tests with ersqnnel on the frujted
cereals ﬁave Indicate %e ac eBtab(ilty 0 rf]ormu ations

based on fruit juice powders.
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Package Design for Moisture Sensitive Product—Vermicell
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Studies carried out to desi([;n a suitable consumer_P_ackage for vermicelli have revealed that moisture contents of hlgher than

13.2 per cent and lower than 9.5 per cent are critical with respect to mould growth and fra |I|6yofthe product respec |veI%/. The
product with an initial moisture content of 11.9 per cent, when packed in units of 250 g in 200 gauge high density pol?;et ylene
pouches or 450-g units in 300 gauge low density polytheylene flat pouches of the size 100 x 300 mm will have 83 days shelf lives
at38°C and 92 per cent R.H. which corresFonds to a shelf-life ofabout 290 days under ambient conditions of 25-30°C and

70-80 per centR.H. Additional use of duplex board carton with window and over-wrapped with cellophane resultsin a longer
shelf-life for the product.

Vermicelli, chiefly a starchy product is_generally — Humidity moisture relationship of the product was
prepared out of processed blends of cereal flours and carried out at 27°C by exposing weighed quantities ofthe
common salt has an important place in the sweet and sample in petri dishesto RH Tanging from 11 to 92 per
savourﬁ preparations in the dietary. The product is centbuilt Up In desiccators using -appropriate saturated
enerally obtained in thin long strands of about 2 mm  salt solutions.2 The samples were periodically weighed

ickness and 200 mm length and is commonly made. on o study gain or loss in moisture in the product “and
home-scale. In recent years, considerable quantities the weighings were continued till the samples attained a
of the product are being produced in small scale constantweight or till the onset of visible ungaI?rowth,

industries and the trend n'increased production and whlfhever Wwas earlier. Results are presented in
sales pattern shows that the product has good, market Table 1

in the country as well as great potential for'export, _ _ _
o _ y Packaging materials : (a) Low density polyethylene

Currently, vermicelli, with a proximate compositionl (LDPE) 200 gauge; E?LDPE 300 gauge;” (c) high
of ‘moisgure, 1L7: carbohydrates, 78.3; . progeins, density olget |éne DPFD) 200 gatige; Fd) uplex
8.7; fat, 0.4; and crude fibre,”0.2 per cent is, oifered board for carton; and (g) 400 MXXT “cellophané s
for'sale in lots of 250-g and 450-g wrapped _in~ kraft overwrap for cartons. _

paper, which does Mot provide protection from  Pack Size ;: For consumer gacks flexible pouches of
moisture ingress and breakage during transit. The size 100x 300 mm with an effective area of 100x250
present study was undertaken™to de3|?n_a consumer-
%ack for the product to ITg?we a sheli-lite of about

to 8 months under normal conditions 0f SIOrA0E  +.oie & wumiaiey and morsture sorption rerationss
prevailing in the country. vermceLt at 21°C

The product has two levels of critical moisture  RHCA) Eepaliorim moisre

content, the. upper limif corresponds to Its suscept- ,
|b||| 1q fur|O a? stpohae aé)(? softn s? ané tP]e % %%‘
OWe I|m|tdat Ich It becomes brittle an ,ra?lle. As B
sucg,astu og; sture i?rﬁ]tjgn_c aracteristcs oflpe ,
roguct under di Ierent umidities 1s |mdpo tant for
eS| angd a, suga e E)ackaage t0 wﬂhstE storage 64
azaras during oth infand and export marketing. 8763 Bﬁg
Materials and Methods 2 231
Vermicelli and its mci!sture Sor] Jlon char?ctens%l_cs: Initial moisture content, 11.91%
Fres Ig/made vermicelll, obtained from a local firm, ~ * Very brittle f Brittle N
with an initial moisture content of 119 per cent t Slightlysoft § Mould growth withinl5days

(on dry weight basis) was used in the present studies.
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between the seals were used. Both 250-g and 4503 (1) 200gauge LDP.E film witha WV/TR of 6.40g/m2
uantities of vermicelli were used in stch pouches. ag at 38°C and 92E>er cent RH for packing
or export pack a rigid carton with an aﬁproxmate 290 ¢ of the product.

surface area of 700 cm2was used for packing 450 g. 2) 300 gauge LDPE film with @ WVTR of 5.50
The carton was overwrapped with cellophane. g/maday at the same above conditions for

y : _ gz)ackmg 250 and 450 g of the product.
Theorwcal deduction of accelerated storaegg life al  (3) 200 gatige RDPE film with a WV/TR of 3.87
38°C and 92per cent RH: From the requir stora%

. ) ! %/m da¥ at the same above conditions to pack
life of 6-8 months under ambient conditions (25-30° 50 P of the product.

e
and 70-80 per cent RH, accelerated storage life af 38_°8 (4) Duplex board cartons with an overwrap of
and92 per cent RH was derived by using'the following 400 MXXT cellophane with a WVTR of
empcrical equation 2.68 g/maday at the same above conditions
for packing 450y of the product,
I, K rRe The WVTR were determined by standard ISI
pj K i method.4

2 . .
Storage trials; _Storage trials of the selected packs
pe R joee R+ Re Wefe caried outat 3C ] 02 per cent jRH. Fhe il
9 vidual packs were periodically weighed to follow the moi

_ sture pick-up and examined for or set offungal growth.
Where T2and T xare the shelf-lives of the product at

RH conditions of R 2ang Rxand attem_P_eratures taong Results and Discussions
L respectively. R, and R. are the initial and critical ~ Moisture sorption studies;. It can . be observed
RHs ofthe product: ~ Pxand P 2are the saturated water from Table 1, that vermicelli with an initial moisture
vapourPressures at temperatures txand 12 K"isa content of 11.9 per cent (dr?/ weight basis) equilibriates
constant equal to 10 for polyethylene and 16 for toan RH of 52 per cent. [n general, processed food
cellophane. " The accelerated storage life was worked %roducts are prone to fungal Spoilage at 60 per cent
out to be 11 to 2 months, RH and ahove in which'region the moisture pick-up
_ _ . _ 15 100 raR|d. It can be inferred from the sor;z)non
Theoretical deduction of permeability requirements_of results that equilibrium moisture content of 13.2 per
packs: The water vapour transmission rates (WYTR) centat 70 per cent RH is critical for the produgt to
required of the packs under accelerated conditions were Erotect against mould growth and fungal sPonag]e.
theoretically derived on the basis of the accelerated Further, 1t was observed . that the _produc e_(ém |-
storage conditions, the storage life under these condi- brated to, /3 8er cent RH with an equilibrium moisture
tionsas derived above, an assumption. of averag%e RH content (EMC) of 13.54 per cent had_become slightly
0f 60 &)er cent inside the unit packs during the sora%e sofA where as that equilibrated to @ RH of 32 %er cent
period, total effective surface area of the packs and the had a moisture content of 9.5 per cent and had become
Rermlsslble moisture uptake of 1.3 per cent. The values brittle and crumby. Thus, the lower moisture content
thus derived are given'in Table 2 0f 9.5 per cent is”critical to the product.

' i i i . The sorption data presented in Table 1 indicates
Baig'de%'ﬁ”thf’ef ng#]%%m%ty ?é%ﬂ?ﬂgrfn%ﬂ]g%&a eest%%?ﬁé that the sorBtion curve E‘)or vermicelli would be sigmoid
derived as above the following packaging materials 11 Shﬁge akin to that of pure starch and other H'Ogﬁr@’

s

—_

: starchy proaucts such as corp, rice and cereal

Were selected for stofage tials: Thec Icﬂlate_d monolayer moisture value which defines
the stable region for mgst ofthe dehydrated and process-

Table 2 required wutr values of packaging materiais ed starchy goods happens to be approximately
6 per cent SE H-15 percent RH)G Far vermicelli

Sample WVTR, gim2d  the mono-layer value was found to be 6.5 per cent.

. The advantage of exte_nqu the shelf-life " of the

230-g Flexible pouch Product by re ucing the jnitial moisture content . upto
he mono-layer value of 6.5 per cent however, is not

{)eratstigle, as below 9.5 percent, the product hecomes

Ittle.

oI oo B~

3-
g . . -
250-9 Rigid container . 2-
450-g 4
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Qua ity I\/brsture pick-Up (%) a |rd|cated storage time (cays)
Packeging et i o2 B B g1
%@t o ‘AN t@t ttt 40
Igrr%)uc% I T < R
?%(%?a WU AUB ORI e o 1m 1w 24 2% 3

Package design:  For predominantly moisture
sensitive product Such as vermicelli requiring protection
garnst ingress of moisture It is necessary to select

ckaging materials wrth required permeability charac-

Penstrcs Tue chorce ofa suitable packagrn material
could be made by an eduatron given by Paine:3 Trans-

lation of stora%e life at accelerated conditions of 38°C
and 92 per.cent RH to that at  ambient conditions
is often difficult, but in the present studies this

deduction was dong by using an emperical equation
which is an extension of Paine's equation3

Since a maisture content of 13.2 per cent is the hroher
critical limit, vermicelli with an initial maisture
content of about 119 ger cent has a permissiple
uptake of moisture of about 13 per cent during
storage. This value was taken into consideration I
deriving the theoretical WY TR of the packs (Table 2).

Storage trials: The purpose of the storage studies

under accelerated condrtrons Was to venfy the correct-

ness of selectron of pac agrng materials on. theoretrcal
basrs The results of this trial are given in Table 3
It can be seen from this that the permrssrble moisture
pick-up of 1.3 per cent has been exceed.ed. in 250-g unit
acks of200 and 300 gauge LDPE and 200 auge
and 83 dasys respectrvely Thouq

vrsrbe ungasorae was observed the product had 2
developed an un leasant, musty odour and acidic taste 3
thereby rend enng It unacceptable Under similar
conditigns of stor %e 450-g unit pack in 300 gauI%;
E had moisturg pick-U ofl4P er cent at thie end
of83 da¥s Thus, the_shel Irfe obtained_ by packrng
age LHDP pouch an

450 of tﬂg p?%‘d“%t lrrr] %88 auge LDPE pouch are o
uct |

sligh % more than the regugrre shelf- Irfepof about 8

10 days at accelerated conditions, which corresponds

to about 290 days at  ambient conditjons. From th"
observations 1t ‘may be seen that the shelf-life o
vermicelli. could be doubled b)( packing nearI% twic
the quantity in almost an identical pouch. The pel
missible_moisture pick up of 1.3 per cent was attained
within 22 days storage 1n packs of duplex boar®
cartons overwrapped with~ 400 . MxxT _cellophane
which i contrary to expectations. . The failure
of seals of the overwraps at high hinudity conditions
within a few days of storage may be responsible for
such hrgh moisture pick-ups. This_the results suggest
that ov rwraPp g with only. MxxT cellophane oes
not provide the desired self-life for the product. So,
It Is desirable to Back the product In a primary pouch
of 300 gauge LDPE him before inserting into cartons.
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RESEARCH NOTES

EFFECT OF FAT AND SUGAR VARIATION Fat % Sugar %

ON THE ACCEPTABILITY_OF SHRIKHAND 3 : %
PREPARATION o ss'z h

shriknand resulting from the combination of 3 per cent f3 1 S3 18

fat (ofmllkP and 36 per cent sugar (by weight of chakka) . )

is palatable and acceptable and “hence it may be Sugar percentage was on the hasis of weight of

recommended for adoption by the trace. Chakka. The Chakka obtained was mixed with adéquate

Shrikhand is a milk F(roduct common in Maharashtra, amount of sugar (as per treatment). This was mixed
Gud_arat and Karnataka. It isprepared from curd by Rroperly by Working it through the_ Shrikhand patra,
adaition of sugar and_flavouring algents, like saffroni, ne., hand operated " Shrikhand machine, Condiments
camphor and dfied fruits. Considering its popularity anc® spices were added at the following levels (for
an attempt was made to standardise “the procedure 250 g of Chakka):

of its preparation. Saffron colour 5¢C.0f0.< "splution
For the purpose of the experiment, different starter Nutmeg . 828 g
culture strains were obtained from NDRI, Karnal- CRkApom 50 8

Streptococcus. factis QHg,_Leuconostoc citrovorum (5433 _ _ _
and" Lactobacillus bulgaricus (LBW) were_ maintaine The.ﬁroducéaso tained was fubdected (tjo evaluation
b%_carrymgputtransfers on every third day ina sterilised by trained judges for texture, flavour and sweetness
skimmed milk, It was found out from the preliminary standard score cards were provided to all. In_ all
frial thaéamlxgureofabov_e threfnaeﬂual [grﬂPo '[IOH g replications were taken and everytime the product
incubated at $4°C for 1o hi resuited i @ Dani .(curd) was judged by more than 10 persons.

of desirable texture and pleasing aroma. This was

employed as a starter culture. t{_h?_ sclores Ioﬂ‘_ered (?y the judges wetre subjected to
- - i Statistical analysis and “average, percentages were tans-
Throughout the experimental period buffalo neilk 3tetts deglyees &y angula? /(rpansforrr?atron). e,

was usedl. at content, being te major Tactor GOVernig \ ere"q biectsd to-analysis of variance.  This showed
the cost and acceptability of the product i e that e lreaiments ware non-significant, and_ implied

to arrive at an optimum’level. Since buffalo milk is - -
employed commoﬁlyatfor the preparation of Shrikiand that the treatments did not differ"from each other.

a level'of 7 per cent fat (F 3 was introduced as_a control i i i
in the expgriment. T\(/voadifferent levels of fat, viz, uTgr f'{,‘d outrihhe Oe]jfescar?ll‘hthned 'Pﬁer?%é?r%eﬁ{ 35%% Xf
3 per cent as F and’\%_ﬂ?r cent as F 2 were taléen fo %Harls&gggdw% Jjar'[l'[lo %51 Into ﬁwee compartmen?s
comparative sty }/ | w?s accordm%_ystan ardmeé that alie'to fat> Stgar and fat X sugar,
at the above fal levels before processing. For eac _
batch 12 litres of milk was used. . f|_s clteafr fr?r? Table ltdhat tthe Eesultsl}/vere ngt
- - - o~ Significant for fat, sugar and interaction. It can be
T ROt i e UL o e W e oo i e s
- , scoring did not di I Inion
of % per cent. e same was incubaled at 3Tt and (i oighed Finally from the marketabjlit ot of

h
| i | . Ny,
E?r%svl\fﬁsch%rtWegngfﬁeJnéﬁfgrr'6 JPI%oDdartgir\Ngsut“\?\?atelrr.] View agy Combination that Nas been stutied is accept-

The whey resulted 1N the formation of Chakka

which is the Shrikhand base. Source df S5 MSS  F  F 5%
The experiment was laid out in a 32Factorial design. Replicaion 7 7405 1058 18.70%% 218
Fat (F 2 230 115 203.. 318
ISutgar St) Es 2 149 715 132.. g%i
were tried. In all there were 9 treatment_combing- Increcton(FXs). 4 132 33 058 2
tions, These were F)Si, FiS2FiS3 FXSi, FA2 Totl 71 11083
Fas3 FsSi, F&j and F 33 corresponding 10 the s yighty sgnifican = Notsignificant

following:
otlowing 18¢
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able though from the economic point of view
minimum “fat and sugar combinations are preferable.

Shrikhand resulting from the combination of 3 Per
cent fat (of mllkgl and 3o per cent sugar (HZ WeI%h of
Chakka) Is palatahle and acceptable and hence It may
be recommended for adoption by the trade.

U. M. 1nore

Agricultural College, Parbhani _
Sorghum Research Station, Parbhani
19 September 1973

PROXIMATE ANALYSIS AND ESSENTIAL
AMINO ACID COMPOSITION OF
IMPROVED VARIETIES OF OATS

Three new varieties of oats namely VP-101, rapida and
kent and a commercial sami)le have been evaluated for
their chemical and essential amino acid compositions,
Rapida Variety has maximum protein content of 14.2
per cent as compared to 7.8 per cent of the commercial
sample. Theresults indicate a possible inverse rela-
tionship between the protein content and lysine content
for these varieties.

. Qats (Avena sativa) rank next to wheat and barley
in importance of food crop of the temprate region
and is cultivated in most of the Western countries.” It
Isalso one.of the most nutritious cereals used for human
consumption.1 Oats, mainly cultivated in Punjab and
Uttar Pradesh are é)nmarlly used as a fodder Crop _in
India.  In recentY ars, 0afs 15 gaining importance for
its use in breakfast food items ike rolled oats, oat meal,
etc. New varieties of improved agronomical characters
are being developed by Indian Agricultural Research
Institute (LARI). Little published” data are available
regarding Indian varieties of oats, their chemical com-
ositionand putritive value, Three new varieties namely

R-101, Rapida .and Kent developed by IARI alon
with a commercial sample. used in food ‘Industry hav
been studied in this investigation.

The samples were finely powdered in a grinder to
pass through 45 mesh siéve, Moisture, fat™(as ether
extractl_ve?, crude fibre and total ash contents were
determined by AOAC methods2 The essential aming
acid composition was dete_rmmed_usmg microbiological
assay ~ fechniqued Lysine, histidine, methionine,
Ehenyl-alanme and cystine_ were determined using

euconostoc mesenteroices P-60, as test. organism
Arginine and threonine were estimated using Strepto-

Journal ok food science and technology vol. 1l july-augustl974

coccus faecalis R. while. Lactobacillus arabinosus was
used for estimating leucing, isolcucinc,  valine and
tryptoloh_an. For”_estimating trgR}othan alkaline
hydrolysis was carried out using aOH4

The proximate analysis and amino acid composition
of oat samples are given in Tables Land 2

The data in Table Lindicate that the protein content
of new varieties of oat is considerably h|gher than that
of commercial sample. Rapida variety has the highest
protein content (14.2 9er cent), nearly double that of
commercial sample (7.8 gie cent),” while, varieties
JVIMOl and Kent (11.6—118 per cent? are nearlg
0 per cent maore'in protein content than that of
commercial sample.

(Ether extractives in commercial sample were slightly
higher than in new varieties. However, no_ significarit
varjation was observed in the ether extractives of new
varieties. In contrast, the total ash content of new
varieties is considerably higher than that of
commercial sample.

It i interesting to note that the Rapida variety with a
Rrotem content,nearly double that of commercial sample
as comparatively a'low lysine content (2.3 per cent)

Table 1. composition (g/100g) of oat varieties

Varieties

proximate

NP 10l Rapida kent Commercial

Moisture 80 T 1. 1.1
Protein (N x6.25) 118 142 116 7.8
Fat 48 44 47 5.7
Total ash 33 39 37 2.3
Crude fibre . 9.0 98 93 8.5
Carhohydrate (by diff) 631  60.0  63.3 68.0

Table 2. essential amino acid composition (g/16 gn) of
o _ Varieties .

Amino acids NP 101 Rapida Kent Commercial
Lysine 34 26 31 3.6
ethionine 13 1.2 1.2 1.6
Histidine 19 1.6 1.6 1.9
Phenylalanine 40 37 42 3.9
Cystine 15 1.2 15 1.8
Leucine 5.5 5.2 6.8 7.6
Isoleucine 44 34 46 4.4
Valine 5.3 4.3 4.6 5.2
Threonine 33 28 34 3.6
Arginine 7.0 60 77 7.0
Tryptophan 13 15 14 12



LARGE SCALE TRIALS FOR STABILIZATION OF RICE BRAN WITH STEAM

The lysine content of 3.4 per cent for variety AfMOI
compéres favourably with' that of commercial sample
and other reported valuesb (3.1-3.6 per cent). The
methionine content (1.2-1.3 per cent) as well as the total
sulphur-amino acids (2.4-2.8 per cent) are slightly
lowerthan that of commercial sample and other reported
valuesbof 1.2-1.6 per centand 3.0-3.4 per cent res-
Pectlvely. With regard to threonine, except for the
ow vale of 2.8 percent in case of Rapida variety, the
other two varieties are comparable to .commercial
sample and reported values in their threonine contents
(2.4-3.6 Per cent).  All the new varieties have a trypto-
phan content comparable to that (1.4 per cent) of FAO
reference protein pattern.

The data on the_protein confents and amino aci®
make-up given in Tables 1and 2 perhaps jrdicatg
a negative”correlation between protein_and lysine con
tents; - This s corroborated by similar réports for
hybgld t%'atfo wheat and rice varieties with high protein
content6' 10,

Animal experiments6 reported earlier have shown
that the values obtained by multiplying per cent lysine
content by per cent protein content'in fice had a bietter
correlation with overall growth promoting values than
the lysine content alone,” These values calculated for
all the new varieties of oats are higher (36.0-40.1%
than that (28.1) of the commercial™ sample jVP-10
has the maximum value of 40.1.

The new varieties developed at IARI, and Rapida
variety in_ particular, appear to be promising in view
of théir high protein content, and in Combination with
lysine-rich“legumes can form good_ blends of protein
achieved throlgh mutual amino acid supplementation.
AIt_ernateI%{ in the manufacture of breakfast foods With
lysine fortification, these new varieties oifer a betfer
source of raw materials as compared to the samples
available today, as they are low in protein value.

The  observation that, h|?her the, protein content,
|ower is the_lysine content of oat varieties, s of prime
importance iri developing new varieties of cereals which
areI generally low in proteins and primarily deficient
in lysine.

The authors are thankful to Shri M. W. Hardas,
Special Plant Introduction Officer, IARI, New Delhi,
for supplying the samples.
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LARGE SCALE TRIALS FOR STABILIAZTION
OF RICE BRAN WITH STEAM

Large scale trials for stabilization of rice bran were carried
out “with conventional steaming_ equipment such as
tempering and preconditioner units of oil expeller and
steaming tanks used in parbmlmg. Bran treated in this
equipment could be stored up to 25 days without appreciable
rise in free fatty acids.

Steaming, of either paddy or bran had been found
earlier to éffect jnactivatiort of lipase in bran.1 It was
of interest to evolve simple, cheap and practical methods
of inactivation of lipase in bran using conventional
steaming eqmpment. The following methods were
tried in“one of the commercial rice mills in Madhya
Pradesh.  Fresh bran, within 10tq 12 hr after milling,
was treated in the following equipment.

_ Tempering unit:  This unit, bemg used_ for precondi-
tioning oil bearing materials,consists of a jacketed cylin-
drical drum with facilities for open and. éacket stéam,
Paddle type conveyors are provided which convey and
mix the material. “Bran could be continyously treated
In this equipment. The capacity was about” 1 tonne
of bran per hour. The retention time was about

15 min.
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Table 1. free fatty acids in bran samples from raw rice treated in tempering unit, preconditioners
OF large and small oil expel

FFA () after storage for indicated days

Tredents t&ﬁz:ft”mg?mge 0 2 4 6 0 B 5 4
Tt ST RO N TV O VO
o LR R N R
g LR R

B on 0 citynbiy

Preconditioning units of oil expeller: These consist . Data in Table Lindicate that there was no appreciable
of semi-cylindrical_drums provided with paddle type increase in FFA upto 25_da¥s storage period In samples
_rmxm% and convequactmn. In these units also poth treated in te_mperm_? unit, 1arge and small oil expeller
Jacketed and open Steam heating has been provided. preconditioning units.

Bran_ could be treated continuodsly. Two such pre-

o - - In case of bran treated in steaming tanks 20 min
892n5dI?oonnneersbregr?hpge}vh%gu? Saeﬂgc{}g’eé’f %%Oenqgtgﬁﬁoor{ steaming time Seems to be essential 10 get Inacivaton

- of lipast and such treated bran could e stored upto
time was about 5and & min respectively. 52 dapys without appreciable increase in FFA. :

Parboiling steaming kettles: These are vertical.cylin-  rpa i : :
. increased thereafter in all samples due to insect
%B'&%'mtakai%h VZ'”;hﬁ?t%'fagng("}%md*;ngi%n oppeer%r}gteaé infestation a5 reported earlier. 1 FFA i antreated bran

vertical pipe for s steam. The tank could take Was more than 45 per cent after 15 days storage period.

0.25 Ionné bran per batch. - Two such adjacent tNKS  These experiments have indicated that such simple
' steaming equipment could be used for stabilization of

About 2 tonnes, one tonne, and half-tonne fresh pran Branusing. stéam g heating media. The resultant bran
were treafed {n tempering unit, precond.fticners of large COUId remain. stable for about 25 days. Adequate
of outcoming Eran was 8 o 979’(-: in all the cages e storage period of such stabilized bran.  Bulk quanti-
The eded bran s shade i ouemig, i s of bren {0.65-1 tonne per fiour) could be treated
thoroughly and filled in jute ba%s and stored under e e e e o (about B Ae
ambient conditions along with an untreated sample. &% T S8 1 850 TEAEN UK (about e
Representative samples, were drawn from each gag cacn pregonitioner, exaent 116 tempering unit WRICA 1
periodically for estimation of free fatty acids (FFA) ?St'gﬂ ttﬁ 60 tCOSnt] S, i )t' t_er&mermg unit seems
Moisture vias determined in the initial bran, immediately ©© D€ I DESt among the Units tried.
after steaming and after shade drymp. Moisture pick . Further continuous commercial trials are planned
up dunngst_eamm%qwasZtoner centbut this was lost in the next paddy season to examine their suitability
during cboling of the steamed bran. to produce low FFA oil on commercial scale,
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INFLUENCE OF ADDED ASCORBIC ACID AND CORROSION OF TINPLATE IN CANNED MANGO NECTAR ].%

The author is thankful to M/s. K. N. Oil Industries, a %tln and furfural were determined and appearance
Maha amur“ithe ggculimentnct Madh Xa Pradesh for o e can Interior was noted.

roviding a s and getting the samples
gnalyse J P Tincontent Taﬁle 1)and extentofcorroglonm(c]reaseﬁ
With Increase | r}centratlon ofascB Ic acid. Wit
References mcrease |n the. ?xten COrrosion ascorbic aclg conten
antly. ?H was 4.2 In confrol as wel

. decreased si
- Viredamath G 3 g Deskecter H S R, 0 Fo el g5 g 200 there i no varidtion during Sforage.

2 offigial Meth ofAnaIy5|s ocigtion of Offici Agncultural h

ese results indicate thag addition of ascorbic acid

éhemsm hingin, DAE? é%]%pt'on Clg&) will not have bene%lmal eﬁect oP reducmg cor{osmn

% aJFod Tech |caI C. S Viraktamath Qnthe o% er hang It cce] rated the (Pfroc ss 0f corro-
?_lon Wh dp 7agree e results of Suzuki6 and

27 May 1974 ernandaz.

In these studies furfur%l which is one of the de radei]
tion prodlucts of ascorbic acn%]_mz mcreaseﬁ Wit
|ncre se |n t e concentration 0 ascor IC acl

er cent In contr and In presenc
INFLUENCE OF ADDED ASCORBIC ACID 50100arE| 200%) percent as o caC|d esPec |vey§f

Technol. 1971

witn t

ON INTERNAL CORROSION OF TIN-PLATE  Henge, t nce offur ura on - corrosion

IN'CANNED MANGO NECTAR inplte e een s
Ascorbic acid and its degradation product, furfural Tin Iabe Was cut into. stri S Of 8X2 cm and, rnla ?P
hare been shown to act as accelerators of corrosion  when intest tu es, covere with s 3?!” containi ii
a0ded o mango nectar. ?reftccinc%nt%atlons 25, an 10 g})l %d| filled

ulp coptajns 5o, 100 my/100 g ascorbic acid M fufal WhICH Was ateq 10 85°C, Tes £ e
Y(vmc%n% rpes Wﬂﬂ e varietyl4 As%orblc 8“ dgsgtgg processed In boiling water an cooﬁed In co[g
nown to be?ne Iclent ant|o>i|dcant ang Its ag H

i
canned a esbeontrolled. browing, o
lo.can ace% ﬁgané élrotected TGk £ me These samples were stored at 37C, for 12 mnts

and corrosioh Tate was esti ‘determining the
g(c)gejeratlon } et n%a%norblcer& A 7thee (e)étreaaa%}on percentage s Welgh Orfn%e “%'ate strips.
3 dike

Ucts such as dehydroascor camd and 2
gé?omc aad o C({EYOSIH of i ate ore r ere Was no (:|abIe dlﬁerence In corrosi on

DA, Ve ertﬁ&en {0 st e o ¢ er ?neg,}fﬁsa‘aett A |Ce(\),2|”°# mp e po new%nm
sced ol eci 1 I corrosiof etmp ate e e as 5 @1
ne/crg(rjucmg the ~headspace oxygen In el Tengo g’ 475 per cent, than the - control { 7w per ent) but

Ascorblc a Id Was eStImatEd b the methOd Table 1. influence of ascorbic acid o rrosion of
EObQTneSO\[}OU et%t(? I“rt129 O-g"(]jegg% J as nﬁ%ﬁ%@ﬂ'ﬂg " 7IN PLATE DURING STORAGE AT 377G
COr0 Hrr%etrlljgz met Orgpis was  getermined by the Tin content%ncgt eg raﬁidlng ascorbic acid at

Dlﬁergnt co entratlcgwdsegio 100 and 200, mf/loo 923 r%n:‘% o Smyl0g W0my100g 200 myl00g

of ascrohic acl were added to Badem.vanet man

el Copamne 2 SFoﬁ?s’“cpe.E i o %anoé S
& am g/zei 2(9 can anne é
uct Were stored at Can e m|n er|od|caII for

12 montns. During cutout ana y3|s it uum, ascorbic



194

at IOmP percent level corrosion rate was more (6.0
per cent as compared to the rates at lower levels

mdicatmr? that furfural acts as a mild accelerator of
corrosion,

The authors are indebted to Dr B. L. Amla, Director,
Central Food Technological Research Institute, Mysore,
for his keen interest aid encouragement.
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involving a large number of samples, there isa need for
much simpler“tests. This communication describes, a
Procedure to distinguish aflatoxin from non-specific
|uorescent compounds. The method is based on
two Important loropemes of aflatoxin; name{lﬁ/ Eg E)oor
mobility of affatoxin on thin layer chroma 8pates
with diethyl ether as the developing solvent8 and
) Photo-decomposltlon of aflatoxing by ultraviolet
ight into Slow movm? and fast moving ‘compounds
on thin layer chromatograph (TLC)89

For standardising the technique, infected groundnufs,
ch;Ps of tapioca tubers, urine of healthy as Well as sick
children were extracted with chloroform. Groundnuts
and tapioca chips (50 g of each) were extracted as per
the method described By Pons and Goldhlatt8 Urine
samples (24 hr collections) were first purified by mixin
with 20 percent lead acetate (100:10) and ~filtered.
Filtrate was extracted 3-4times with 20ml chloroform,
Chlorgform extracts were evaporated on a water bath
till the volume is reduced to about 1ml. The
concentrates were used in these studies.

The photo-reaction characteristics of non-specific
fluorescent compounds and aflatoxin Bx are studied,

ntral Food Technoloci o The non-specific bluish purple fluorescent compound
%%Seg?]ch ?ﬁgtitu%g loged RV Gowranns fromurme%s wellas taploe:agmprs are purified by_sp%tu_ng
v Mgey . Wy moeeen their_chloroform extracts on TLC coated with silica

AN INTEGRATED DISTINGUISHING
TEST FOR AFEATOXIN

S TR

uorescent out

Majority of the chemical methods followed for the
detection and estimation of aflatoxin in food materials
are based on the fluorescent characteristics of the
toxin.1-3 A few others, however, are based on Its
absorption characteristics45,

Aflatoxin, occurs in many food materials and hence
the need for a routine_check Is obvious. S_mce_they
often carry compounds flyorescing like aflatoxin, simple
confirmatory tests that fit into Toutine examinations
are required, _Chemjcal confirmatory tests that are
worked out,6,7 require isolation and purification of
the suspected compound. For routing examinations

gel G and activated at 100°C for 30 min. Purified
Compounds are sRotted onTLC plate alongwith standard
affatoxin Bi.  The plates are first developed with diethyl
ether (dry) for 30 min in a tank_saturated with the
same solvent. The plates are air dried and bluish
%u\rf)l_e fluorescent spots are identified under long wave

light and recorded.  After prolonqlng the exposure
oU Il_ghtfor another 15 min, the g?tes e redeve-
oped with 5 per cent methanol in” chloroform as, the
solvent. The plates are %gam viewed under UV light
and the spots are marked.

F|?ure 1 shows the photograph of a chromatoplate
wherein the extracts of groundnut, child’s urine
monkey’s urine and suspected tapioca chips (tuber of
Manihot utilissima) are “spotted and _developed with
b per cent methanol in chloroform. The results show
that these ~extracts contain  bluish ~fluorescent
compounds (indjcated as BP in the photograph) running
close to aflatoxin Bi on the TLC.

Fi?ure 2 is the photograph of the chromatoplate
spotfed with the non-specific compounds (chloroform
extracts of _monk%ys urine and tapioca) with standard
aflatoxin Bi and

eveloped with dry ethyl ether. 1t is



AN INTEGRATED DISTINGUISHING TEST FOR AFLATOXIN

% BP
BP BP 0p A
m m
-t P
|7 " 1 ' J|<
| fa v 3

Fio L h|n Ia rchrogatﬁ of chlogofor >gtract?I 0
Lg IatOX| Bz%"d] rgg
|t|es spotted! are aroitrary (about rom

seen that aflatoxin moved only a little, while the ngp-
specific compounds have moved far away from afla-
toxin, Thds a Preltmmary ether run helps to distinguish
non-specific fluorescent” compounds.

The behawour of other fluorescent compounds such
as those ound |n the urine isa little different. They
move up s%t y on the TLC Wlth diethyl ether, run
and occupy the “same position as Bi, when the plate Is
developed W|th 5 per cent methanol in chloroform. This
may lead to erroneous conclusion. A second test is
therefore necessary to spot out such non-specifics
compounds.

The second test is based on the property of aflatoxin
Bi decomﬁosmg into two com?ounds on exposure to
UV light having different mobilities on the chromato-
?ram This can serve as a useful distinguishing test
or aflatoxin BI.

Figure 3 is of the chromatogram exposed to UY
I| ht Erlor to methanol: chloroform solvent run which

shows two § ots or| mated from the |n|t|aI spot of the
standard, Onthe other hand, non-specific compounds
%lve smgle spots showing thereby that standard toxin
as decompased to two spots while the other fluorescent
compounds have not,
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tests, co Imentar to each other for distin mshm
g U LT
ggoptlon in routlneganalys@ 8 as* lows: CONST”UENTKSE FCQ)ISE(EROUNDNUT

The chloroform. extracts of the know mples  During oil f the IS i
arespo{lﬁ In one hai? tct elplatewliI stan ara %e 10, oL S o %[985 nes ;3

XI ror Ic

? IS segrt#]en%e IS duplicated mtese on ﬁ ?ﬁ% feseﬂtlnqufqnw SQOGSW
ethy e gtre ul ﬁbgtselgoﬂr H(ﬁ/ o e‘ﬁﬁ“ﬁ as

Groundnyt, as a major oilseed ¢rop in the country,

sh%etts g?m%ué}g aper [(s i ec?frstlh he has rece|vedu the utmo{attennon ?orrr)naxmum extrac-

are tion and utilisation of the oil and its meal.  With the
onseryed under U é}) |enceofan Spot movin
outo the ori n%ov% 1R¥ngstst gtﬁ)nsanong émcove H aoXin aséa o ?

olite occirring In groundnu or}qﬁewoxacnsrﬂ]%a
tgec ¥ Compo thlSH] lfsosfame e A %# llshere ?re severa e
u

estione (P(i{
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Table 1. partition OF AFLATOXIN BETWEEN OIL AND CAKE
OBTAINED FROM KERNELS PRESSED IN AN OIL MILL

Total affatoxin B
Product Batch A Batclr Ba(t% G

& wi e lie s
XBE)OZO Wt‘%’”m om [Zeﬁne\lter?me mrflsand is filtered

E’ |nt parentnesrép are peroentage values.

Table 2. aflatoxin partition between oil and cake
OBTAINED FROM KERNELS IN A CARVER LABORATORY
HYDRAULIC PRESS

Total aflatoxin B, (mg)

Batch I Batchll  Batchlll

a‘@e R

/ossfg Suentxerrgg ecﬂry the l@nghﬁ_%)ratory Hydraulic

ures in the parenthesis are percentage values.

Procuct

mill, the yields of cake and oil could not be recorded
accurately. The total toxin values tabulated for these
fractions”were based on the avera%e yields of drfferent
fractions over  period of time. This was found_to be
56 per cent for the meal and 42 per cent for the oil. Toxin
mputand total toxin yrelds in different fractions were
obtained as a dproduct of the toxin concentration per
unit weight and total quantities of each item,

It is seen from the results that during oil separation
in an expeller, bulk of the toxin present in the kernel
will be in the cake. The percentage of toxrn |n cake
samples collected in mills a%wel 8 in the %ora ory
Press ranges from 85-90 of the initial toxin. ~ The values
or protein, whey and residue from cake during isolation
of protein have’ been reported elsewhered ~Singe the
pat ern of i)artrtron ofthe toxin inthe samnles collected
nte ills as| well as from the Iab8ra ory press re
most dentical, It may be said that 10-15 percent o
the |n|t|aI toxin of the kernel goes_with the o, whrle
the rest remains with the cake. The uniformity.
Its occurrence.in oil may be due to the limits of its
solubility in oil,
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A NOTE ON NEW
SPRAY R

DETECTION OF NO
CHLORINE PESTICIDES

\;}étmr o‘%ﬁ%}g;‘f Bl ;;mﬁ?g%
L

area o ayer d rorratog

In the course of preliminar feasrbrlrt¥ studies on
the analytical survey of pesticide residuesl’ 6in service
rations, “two_chronjogenic TLC spray reagents were
evolved for the r%ualrtatrve detection of organochlorin
pesticides of Defence interest.

The foIIowrng esticide standards wre us
p—DDT_ (99.61+0.002 per cent]p , -H
09.89+0.037 " per cent pure: E
99.27 ger cent ure aEndo qu g 3
ure; (IEndosuI an (9.8 per cent pure; ca I ro

ationa Physical Laboratory En%Iandz Aldrin 925
er cent Bure She Researc Ltd., Englan ;
nnn er cent ure Research Ltd,
Iand M thoxychlo Analytrcal Standard, El
Dupont Nemours & A);  Dieldrin
gTechnrcaI NOCIL, Bombar(? and Heptachlcr (Tech-
ical ; Krishi Rasayan, Calcuitta).

Analr(trcal reagent rade soIvents were used for dis-
sovrn% he 7oestrcr esan ars bene ene for tt) DDT,
C, a- and /3-endosulfan and heptachlor;
c Ioroform for endrin: acetone for aldrin and methoxy-
chlor). Pure analytical grade and redistilled hexane,
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Table J. colour developed by new chromogenic spray reagents on tlc plates containing organochlorine pesticides

Pesticides

BJ :
f
?—Bptach
AgNO3-bromophenol blue3 &—DDT

Spray reagent
AgNO 3—bromophenol bluel

AgNOa—bromophenol biue2

AgNO3—hromophenol blue3

—TE
it
I Alfln
'R_%%%[/)cnlor
@f!

F@_n E'ean
He—En Ulfan

SoIvent

Morin3

Green

%e a% IBL\n?;asllghty ow In ay

acetone, Fetroleum -ether Ig69 -80°C),
rde, cyclohexane and chlorofor
liyer chromitography.

ght: pinids

were CO&tEd with silica slurry " in - wate

m) in _an |n |genous ama Kg
apghcator {Ace Products, ~Bombay) t
hick layer was ~ dried for one hour

at 110°C. Five to “seven organochlorine pesticide

e
eno (? rent %{Gﬂ%

carbon tetrachlo-
were used for thin

Five thin lay&r chromatographlc Gplates (29x20 ch)

OoIPu developed on 1}& Ia%e

RfXI00

%f No spot %
urIess
:
%I r
A
PaEYl r %
‘Sgr J
it %
]
/
r
A
%F
Igr %
1
No spot Yl
w i
Duf YI* %
Y
[ I
i %

%e Ohlorofonn (80:20); 3, Solvent: Petroleum ether: CCl 4(

Was viole
reenin

A

standards Ilsted above élo My .in 10 fxI solvent),
Were sp otted on each TL Iatemdmduallx and as
mlxture In some cases. Ascending type TLC was
carried out in a glass champer contammg the solvent
Ystem czclohex ne-chloroform (80:23) or petroleum
her carbon tetrachloride 50:50) after’ presaturation
of the chamber with the respective solvent system for
ten minutes. The time taken Tor the solvent “front to

advance 10 cm was about 50 min. The TLC plates
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into violet and enhances the intensity of the greenish
colour developed by silver nitrate-bromopheniol blue
in day I(llght. ExpoSure to bromine vapours (L min)
led to"fading away of the colour of the spots.

_ Besides it was also observed that there is a progressive
increase in_ spot area (40—83 sq. mm) with Increase in
coneentration of the (g)estl_mde (aldrin; 5 to 40 My
with a parabolic relationship between log wt and are

and linear relationship between log. wt and square root
of area: this was observed usmg gither morin or silver
nitrate bromophenol blue as th& spray reagent.. This
indicates their potential utility for Semi-quantitative

were taken out and individually sprayed with one estimation of these pesticides.

of the following chromogenic Sprdy reagents

and the colour developed by'the Pest|c|de spots was . The authors are thankful to El DuPont nemours
recorded (Table 1) both in daylight and” after irradia-  U.S.A. and Shell Research, U K., forthe supply of
tion with ultraviolet light K/Ionn 3 5 7 3 4. free pesticide samples. The authors aregratefulto Dr
pentahydroxy flavone) In"ethanol (0.1 percent), bromo- P. K. Ramachandran, Director, for his keen interest.
phenol blye™ (0,2 ?) Inacetone (50 ml) mixed with

aqueous silver nitrate solution (2.0 per cent) - other chro- References

mogenic.spray reagents like bromothymol blue, p-dime- - -
thy? amin%b_ nzalgghyde, diphenyl %arbazide, dplthIZCH L Wﬁﬁ% |\? “F’E‘t?fwiyn[-hn}’lg | ri%'é AK ad

aridrhodamine B weére also used but these were not i -
s effective as morin or silver nitrate +— bromophenol 2 Dastlt)é<" ethew, T V. and Mra, 5 N, ges. ., 190

blug in the detection of these pesticides. 3 Ifli%,”l@%@, Jayer Chronatograhy Springer Verlag,

Itisohservedfrom Table 1thatonspraying with silver 4 Bophitt J M. Thi ' ,
mtrate—bromoghenol blue reagent, Pheyorganochl_orme BOpt M. TinLoer Caromatgray, Reinold, Lend,
pesticides could be differentited  based “on their R Beynon, K. 1. and Elgar, K. E., analyst, 196,91, 143

values and by the green spots of varying intensity.  Simi- 4. , - - - '
Ida_rl the ﬁrgyanqtcﬁlormeppest|C|tder¥dgtug|ed L%/%ul?_ '?te b Stgrrgg,]’l\@vv%? R Vol e Acadpric
stinguished, with morin reagent and under UY ight. e oo Develogment ° K Metrotrn

It was also observed that spraying with mild alkali Establishment, Gwalior, 47400 S. P. Katrola
or acid converts the yellow colour; developed by morin, 28 August 1973 S. Ramanujam

hg 1. TLC of organophosphorus pesticides
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Food Analysis: Theary and Practice, by Yeshagahu
Pomerariz and Clifton E. Mcloan, AVI Publishin
Compan% Inc. West Port, Connecticut, 1971,
pp. VIiI+669,

Inspite of the raPrd additions during the last decade
to the already vo

food analysrs reIatrveI few books cater to the require-
ment of und ergra uates and researchers particularly
Inte-ested in the theoretical principles involved in the
methodology. The present volume meets this. long
felt need to"a great extent, In addition to explaining,
the background and principles of analytical - methods
It gives & comprehensive account of theories required
for clear understanding of the physico-chemical aspects
of instrumental assay.

The book has been divided into three sections, ~ First
section having four chapters deals with methods of
reviewing Irterature rePresentatrve sampling, prepara-
tjon of samP es, reliabi t% Proce Ures and resenta-
tion of results. . For the benefit of the student and the
new researcher included in chapter one is a very exhaus-
tive and impressive list of reference books and perjodi-
cals covering the complete ambit of food ' science
research reportage.

Section two, to which bulk of the hook is devoted
has 27 chapters covering details of methods and fnstru-
mentation’ for measurément of spectra in different
regions, colour identification, fluorescence and p osph
rescence, flame. photometry and atomic absor
Xras otentrometry, colometry, conductrvrt and
oaro ra Yan MAss ectroscopy besides co umn
Pa Der, t In fayer and. gas liquid chromatograph )(and
racer teohnr(ﬁue This section also gives Salient fea
tures of varjous extractron techniques centrrfugal
separations, densimetry, and rheoo g/ The last three
chapters In this section deal with Serol ogg/ rmmuno
chemical and_ immuno__electrophoretic tho s and
technr ues of enzymatic_and mrcrobro ogrca 8554y

The physico-chemical principles of - instfumentation
have "héen_explained and drscusse in a very Iucrd
manner.  The concepts of rheol o[%y and food"colour
have also been brought out extrerely well.

In a compilation of this nature the authors always
face the pro Iem of selection of methads and technigues
for rnclusron romthe vast amount of literature available
on food ana)Asrs The different types of methodology
as given in the hook are a very'rair - representative

uminous literature” on methods, of

of the wide spectrum of tools available to the modern
analytical food chemist. Tq that extent the authors
havé done a commendable job.

Seven chapters in section three descrrbe the a Pplrca
tion of the analytical methods and etermrna lon of
important chemiical components of foods such as
carbohydrates, Jipids, nitrogenous compounds,. ash,
etc., 15 also their objective and” sensory”evaluation.

The authors have covered practrcalhf all aspects
of anaIytrcaI procedures, principles involved and their

oplication to food analysis. The, hook Is emingntly
sur ed as a text for students specialising in food science
and tec nol og}/ and extremely educative for research
Workers srnce he theoretical ‘aspects of food analysis
along with ~ their limitations,
have” been stressed and dealt out in more  defail,
ratherthan the methodology. For a.more  inquisitive
worker authors have added an exhaustive Irght of biblio-
g y at the nd of each chapter. The b eserveé

WICR readers rp and deep study by students a

research workers alike.

usefulness, and

T. R. Sharma

The Proceedings. of the Symposium on Progress and
Problems rn Pestrcrde Rsr e Ana ysis: edlited Db
Bindra, O Klara Department_ of
Entomolog¥> Punjab Agrrcultural University,
Ludhiana, Punjab, p. 36

The Book COVers the papers Jaresented at the Sympo-
sium held at the Punjab_Agricultural Universi on
18-19th December 1971 The papers have heen_divided
under Sessions: Present Situation of Pesticide Residues
In ood Feed and Soil: Problems In Pesticide Resrdue
Analysis: Technigues, Equipment and Chemicals;
Develop ment of Pestice esrdue Tolerance,  The
PIenary Session made 19 useful recommendations.

The main £roceedrn s of the Sym osium s a tIy
preceded by a review article on the work done in India
on pesticide residues. by the Editors. In general the
theme of the Symposium has been well covered hy the
papers presented at the Symposium and inclyded in the
Rrocee Ings. Within 62" contributions, wide areas
ave beery covered, . Under the Progress.and Problems
In Pesticide  Residue Analysis, atentron has oeen
focussed on the future need in the reId Critical
reviews have been made on the as(nects of the present
status of residues in food, feed and soil and the pro-

w
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blems related to its monitoring, detection, isolatjon-
estimation and characterization, foxicological a
macologlcal problems associated with the residue and

the needl of regulatory analysis have been emphasised.

. Ascaning over the titles will show that due attention
IS being given by research workers on the selective
protectants against ?en_er_al wide s_?ectrum esticides
of high mammalian toxicity; monitoring of residues
in sail, feed, food and water; critical “discussion on
chemical, ph}(smal_ and biological assay methods;
persistence of residues .in teated soil”and crops;
metabolism of gestlmdesm man, fish and" poultry and
legal tolerances.

. Inadditign to the 336 ‘oa es ofrunning matter printed
in the hook, Authors Index has bee supplemented.
|t would have been worthwhile to includg a Subject
Index because of the importance and topical nature
of the subjects covered under the Proceedmgis. The
Errata is fairly large, but nevertheless the Editors will
have to be complémented for bringing out the Errata
along with the publication of the hook.

This particular book will serve complementary to
the fE)rewous publication entitled ‘Pesticides * of the
Academy of Pest Control Sciences, Mysore, which
Incluged’ the _Proceedmgis of the first Symposium in
the field. This particular volume comprising, of the
Proceedings of the Symposium in Ludhiana, will be a
valuable addition to the Libraries of the Agricultural
Universities, Research Institutions, Technological Insti-
tutions, Departmental ~ Libraries of the Ministries
and also Academic Institutions,

S. K. Majumder

Freezing and Storape of Fish, Poultry and_Meat: Inter-
national Institute of Refrigeration, 177, Boulevar,
Malsherbes, 75017, Paris, pp. 38.

The, book includes. the papers presented before two
Scientific and_Technical Commissions of International
Institute of Refrigeration. The deliberations of one
Commission dealt with application of refrigeration tg
Ereseryatmn of agricultural and food products and

ehaviour of these during storage. The ~ deliberations
of the other Commission Consisted of technical charac-
teristics of freezing and storing installations.

The presentations of fish covered freezing technigue

(plate, immersion and liquig mtrogeng, gll_az_lng, frozen
storage, frozen storage changes,” stabilizing frozen

6)

and phar-
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storape_by additives like spices and nitrous oxide,
histologicdl changes and comparative aspects of shelf-
life of thawed vs. fresh fish, Papers on poultry ranged
from ageing, freezm?, microbiology, alterations'in struic-
ture, comparison of fregzing, in Calcium chloride, brine
and blast freezing, quality of frozen whole eggs. The
section on meat covered meat surface emissivity in radia-
tion_ chilling, characterisation of ice crystals formed
during, different freezing conditions like immersion
in ljquid nitrogen, dr%lce and a quick_freezerat —30°C
and still air at —I8°C, water retaining capacity as
affected by temperature and rate of freézing, change
In sarcoPIa_smm_ proteins on long term froze _stor_a%e
bacterio o%lcal infectjon in chilled beefand distinguish-
ing thawed meat from chilled/fresh by oxalic-acetic
transaminase of glutamic acid and by electrical conduc-
tance measureménts. The miscellaneous section deve-
Iornments on freezing in liquid carbon dioxide, glazing
of frozen fqods, fime-temperature tolerances of foqds,
direct freezing of meat as against two stage freezing,
vacuum heat hawm? of frozen foods, liquid nltroqen,
free_zm%; of pancreas for preparation of insulin, mathe-
matical formulae and ?rapm calculations for determina-
tion of temperature of product during freezing or thaw-
ing and economics of chilling/freezing.

The compilation contains a large amount of valyable
data ofinterestto research workers interested in chilling,
freezing and storage of meat, fish and poultry.

B. R. Bauga

The Carria%e of _Refri?_erated Cargoes: International
Institute of Refrigeration, L77,Boulevard,Malsherbse,

75017, Paris, 1973, pp. 173
This Manual,  brought out by the International

Institute of Refné]eratl_on presentS useful information
on the refrigerated” marine transport of food in cargoes.

The subject matter is covered in 4 chapters gevoted
to the General Prm_uPIes of Refrigeration Equipment
OTperatlon and Maintenance, Transport Requirement
of Horticultural Products, Transport Requirement of
Animal Products and Ship’s Store Maintenance.

Chagter | on Basic Principles includes the effect of
ProCess parameters such as compressor syction pressure
discharge pressure, compressor speed, defrostm%method
on the performfmce of refrigeration plants, Chapter I
covers General Storage Congition” of Horticultural
Products, Fruits and "Vegetables. Data on carbon-,
dioxide produced, heat of respiration, freezing damages
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Pa(;kagm for
rujts ‘such. as apple, pears, Qrapes, peach and Citrus
fruits, tropical fruits such as"hanana and pineapple
vegetables Iike tomato melon, potato, onion, etc. and
nursery stock like flowers, trees, shrubs, etc. Chapter 111
discusges various asPec_ts of Animaland Poultry Pro-
ductslike growth o mmroorqamsm, cleanliness, tempe-
rature control, mass loss and atmogphere control. Prob-
lem of frozen packaged meat products are also indicated

Though intended as a qwde forthe Engmeers concern-
ed with'the care and mlintenance of cargoes for refri-
gerated transport offood, the Manual has cIearIY brought
out all aspects of refrigerated storage and fransport
of foods in asm il handy volume, - 1t will be of interest
and benefit to those engaged in all fields of food stora&e
and transport. Like™ other publications of LIR.
the getup and binding ofthe Manual are good. 1t will
be an useful addition” to the Libraries “of all food
technological laboratories.

are given individuall

P. N. Srinivasa Rao

Food Composition Table for Use in East Asia; U.S.
Department of Health, Education and Welfare, and
Food and Agricultural Organisation of the United
Nations, Rome, Italy, 1972 pp. 334.

This publication is the most comprehensive and up-
to-date of the Asian food composition tables published
so for. |t consists of fwo ﬁarts: Data on,_proximate
composition, calcium, phosphorus, iron, sodium, potas-
sium, retingl, heta-carotene equivalent of  retinol,
thiamine, riboflavin, niacin, ascorhic acid and percen-
tage of inedible portion in foods are presented inPart I,
the available déi'[a on amino acids, fatgy acids, other
B-vitamins andtrace elements are presented inPart1l.
Areas from which data on food composition were
obtained_for the preparation of the food table are:
Burma, Thailand, Cambodia, Laos, Vietnam, Mainand
China, Malayrsm, Sln%apore, Indonesia, Philippines,
Hong Kong, Taiwan, Korea and Japan.

This publication is the outcome of a joint research
PijeCt for_compilation of a comprehensive food table
oruse in East Asia, sponsored by the U.S. Department
of Health, Education and Welfare and Food and Agri-
culture Organisation of the United Nations.  DoCu-
ments of this kind are valuable for evalyation, of local
food consumption and fo_rgl_anmn nutritional improve-
ments and optimum utilization of"local food resources
by national as well as international agencies.

S. Venkat Rao

of food science and technology vol. 1l july-august
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Soft Drink Manufacture, by Gillies, M. T., Noyes
Data Corporation, Mill Road at Grand Averite,
Park Ridge, N. J. 07656, 1973, pp. 336.

PThe book under review is a new addition to a series
on Food Technological subjects perigdically published
by the Nayes Data Corporation.. It is.an assembly of
téchnical information on newer inventions or inndva-
tions pertaining to soft drinks, culled from recent
(about 1957 an Iat_er% U.S. patent literature. The hook
15 or?anlsed Into_eight sections covering all the signi-
ficant aspects of soft drinks industry.

Section | tg|ves a detailed coverage of the apparatus
for carbanafion of peverages, involving the use of solid
and liquid carbon dioxide & well as the electro-magnetic
and supersonic energy. Improved dispensing machines
for the carbonated and flavoured heveragés, for the
factory and for the home are also described.

Section 11 on ‘Carbonated Beverages™ covers in
considerable detail (via U.S. atents[)) the various facets
of the tricky technology of dry carbonated beverages.
The problem of preven mg the carbon dioxide precursors
from'interacting till the “ Beverage Powder " is dissolved
In water appeal’s to have been Successfully overcome b
improved _coatm?,and packaging technologies. C
particular interest isa novel technique of using-certain
organlc carbonatinig  agents g) 13) . like™ his-O-
ca boxg tartaric or %Iuotarlc anhydride which are hydro-
lysed Dy water with concomittant release of C02 for
carbandtion and tartaric or glutaric acid for acidulation
of the soft drink. Other spects deaft with  include
concentrated beverage base, improvements in foam
and carbon dioxide retention and the use of certain
special yeasts for carbonation of non-alcoholic carbo-
nated beverages from fruits.

Section 111 relates to the Acidulants for Citrus
Drinks and the various newer Aefhnlques whwh_gnable
some of the unconventional and less soluble acids like
fumaric and adipic to be used will advantage. It is
however, not certain 1f some of the newer acidilants like
phenyl phosphonic acid have got clearance from FDA
and other agencies.

The next two sections deal with additives. for and
Productmn of citrus drinks and should mtrlgue and
ascinate hoth the food scientist and the manufacturer,
The use of ammoniated glycyrrhizin as well as of maltol
as synergestic sweetening agents should be of some
Interest in view of the rising cost of sucrose (in this
country? and of the restriction and_han on saccharin
and cylamates respectively. Selectively and partialyl
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oxidised starch hydrolystate described in a patent, to
provide hoth the Swegtener and the acidulant (gluconic
acid) s mterestmg. The technologies for ut|I|sm(I] caJo-
tenoids as well as certain flavylium salts for co ourm?
soft drinks are worth noting af a time when the genera
trend is to_favour naturalcolours over synthetic Coaltar
colours. The clouding agents, alternative to_ the now
restricted B.V.O. (brominated vegetable oils) based
on natural %rodu_cts (citrus peelS and rags, g '
albedo, p L71; citrus Seeds, p 175, %cheryl a
p 187) would certainly be welcomed by Soft drink
manufacturers, Polg/o benzoates %eg glg/cergll tri-
benzoate, p. 177) may also e regarded as'a clouding
a?ent_of essentially natural origin._ The eliminatio
of “ringing™ by Use of Plyronic F-127 (p

another apPr_oach to solve the
Various pu [omg agents such as, carrageenans, algin,
karaya and focust pean gums, and regenerated collagen
are also covered in concerned subsections.

Subsections on flavoring compositions and flavor
enhancers.are of special importance from the consumer
ac_cept_abﬂgstandpomt. Some mter_eshp‘% aspects dealt
with Include the use of orange oil “Terpenes” in
af)propnate stabilized_ form, Solid particulate orange
flavor (oil dispersed in dextrin matrix), lemon-sweet
,orange oil combination for synthetic' lemon flavor
in tablet or emulsion form, use of acetals or mannitol-
encapsulated acetaldehyde as acetaldehyde source for
an enhancing effect in Certain fruit, flavor—based beve-
rages, carmel-flavor oil-water d|sloer3|ons for root
beer and cola type beverages, Pluronic-F-127 plus
gum carriers for terpene cont mmg denydrated flavors
and a synthetic Mandarin flavor based’on hymol-N-
methyl methyl anthranilate formulation.

iefate.

soft drinks

same  problem.

SectionV of “ Citrus Drink Production *lays emphasis
on aspects, of mechanisation in citrus drinks manufac-
tyre and in addjtion describes processes for soluble
citrus fruit powder, an orange base, etc.

Section VI on ‘Slush Drinks '—both carbonated
and nop-carhonated semi-frozen tgrpes co_ntammg fmel;i
divided ‘soft " ice is mostly concérned with mechanica
devices for their production including those inpackaged

form for the home refrigerator.

Paints of interest in Section VII on *Miscellaneous
Beverages’ include stabilized grape drink using fumaric
or adipic acids to minimisé the brov_vmng reaction
between methyl anthranilate and reducing Sugars, use
of certain additives like hydrofurans, “fatty acids,
ester, lactones, aldehydes and also maltol for strawber
flavor formulations,” unusual comibinations like fruit-

166; dispensablg articles like pager cups and

211? is Drink
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juice plus milk and the technology of stabilizing them

citrus-licorice combinations, the interesting dquequs
extract from soya bean flake having an acid composition

similar to natural orange juice dnd its conversion to
an inexpensive orange” drink and maple sap drink,

The final section * Miscellaneous Packagmg ' contains
some fancy items like beverage in a straw “and other

%Iooons, suitably
coated with the dry beverage mix and ready to use

with plain or carbonated water.

The purpose ofthe publication set out in the foreward
viz,, 10 Serve as a source of detailed information of Soft

rinks and as a quide to US ‘o_atent literature qn this
subject, has been broadly fulfilled. By exposing the
reader to the numerous technical possibilities, the ook
helps in ge,neratm(r; new ideas for R & D. One_ feels
that a seCtion on Treatment of water the major mqre-
dient of any soft drink as well as on quality control
would haveadded to the usefulness of the haok. Fol-
lowing the customary NDC pattern, the table of con-
tents “itself serves as a subject index. The patent
inventor and companY name indexes I%rowded would
be of help in locating the desired information.

The hook s relatively free from errors. A few minor
ones which came to the notice of the reviewer are
listed below: 8 163 1.1 filler for filler: p 76 last line,
8I)§cmeforN- arboxy glyciner: p 188,1.6 from hottom
34 for 0.84: p 200,725 ether for_other: p 207,
1.2 vinylicenee for wrglylldene; 1‘p 260, 1.10" from
Pé)rt%nm acidulent; p 274, 111 from bottom from

_Inanarea inwhich books are sparse and information
via I1our_nals_ i sparingly little, the appearance of this
publication is oPportune and highly welcome. 1t will
be a very useful ‘addition to the libraries of research
and educational institutions dealing with food science
and technology as well as to those of manufacturers
of soft drinkS"or ingredients thereof.

N. P. Damodaran

Root Crops by Kay, D.E.. Tropical Products, Institute,
Londorﬁ), E%gla%d, 1973, pp. %40+xxxv; Price £ 150

The digest under review is the second in the * Crops
and Product D|%est Series.” Information on 41 root
crops is presented, each crop is dealt under 20 standard
headings which include_scientific and common names,
form and habitate, agricultural aspects including culti-
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vationconditions, planting methods, pests and. diseases
harvesting and Yield, uses of main, subsidiary and
br¥ products, chemical and nutritional aspects, process-
INg and lastly production and trade.

Root crogs with their h|gh carbohydrate yield per
unitareaan ab|I|tP]/to survivéand grow’in very marginal
|lands made them the most popular crops in areas where
there Is great Pre_ssure on agricultural land dug to
increasing population. It willmot be out of place if we
trace the-origin of agriculture itself to the Cultivation
of these root or tuber crops.

The tuber crops have ?ot extensive applications ;
some are valued much as staple food crops, Most of
them find place as vegetables, a few contain valuable
nutrients, and majority of them provide only starch
with very insignificant quantity of nutrients, and. quite
a few of them are valued for"their medicinal qualities.
The hbyproducts obtained during processing and the
waste products have been utilized as feed, if not as food.

The exhaustive covera(tqe of information from_diverse
sources especially about the minor and unfamiliar rot
crops which are very much localised in cultivation will
serve as a useful quide to those, interested in introducing
these tubers in newer areas having congeneal climate for
their establishment, . The publication will also help
to stabilise their cultivation in areas where a declining
tendency in their production is ohserved during these
years due to Increasing cost of cultivation ; information
given on the future course of action to be pursued to
make a particular crop more P_aymg for the farmer will
be of great use in this connection, "However, inclusion
ofdiagrams or sketches ofthese tubers under appropriate
heads would have definitely enhanced the usefulness
of the publication b){_ closely acquantlng the reader
with some of the localised, unfamiliar, mimor crops.

The headmgs selcted although cover all aspects aboud;
each,crop, should nave been nfore flexible ; Storage an

distribution of crop deserve separate, heads instead of
giving along with harvesting and cultivation conditions
fespectively. Confusion sometimes prevails when one
reads throlgh the uses of the crop especially in distin-
guishing thé main and subsidiary uses of the crop. As
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in p 52 extraction of starch, tuber flour and alcohol are
included under secondary and waste products (aIthou?h
they are ohtained from the main crop—tuber, and nota
byproduct) and contrarily similar products (e.g.,
tdpioca starch and cassava flour) are included under
s_ubs|d|arY use in p 30. Quite often one encounters
similar situation in‘other crops too.

The publication needs some corrections in _quite
a few cases such as in the conyersion_ from inches
to centimeters as in p 16, 37/—60 in >5750—_200 cm),
852 0.4 in (7—2.cm) - p 57,3036 X 18 in (60—
0 X 45cm); p 100, 1824 in (730—60 em) ;p 140,
41t (06m); p 145 3050 1in (75—700 cm) ; p 217,
401 (9 k9 0240, 10151 (550 em) ' p 241,
4'x 4in (75 75cm). Wrong Use of scientific names
such as Areca _cathect, _ Trigonella ~ foenum—graenum
and Cyamaposis psorciloides™ in'p 62 and I-arbinose
inp 174 and vitamin B20 Y (?) per centinp 54 also
need correction.

It is strange that some root crops like su
carrot _chmorY and turnip are not included wh
could fina'a place in the publication.

There is some discrepancy in the values reported for
the nutritive flour from chaufainp 53; the nutritive
flour contains lower amount of protein (35 per cent) as
compared to the tuber flour which has a much h|9her
protein content of 4.4—6.3 per cent. In some countries
tapioca form staple food; so muych so much work has
been done on the enrichment of flour and preparation
of enriched macaroni ; a referene to these would not
have been out of place, in this context, These items
defln,ltelg( show the wide scope for improving the
publication in the next print,

Although the major pests and diseases attacking the
crops are"discussed at [ength, it would have been mare

gar beet,
g

n radish

Practlcal and appropriate’ If the, control measure for
hese also included instead of giving for a few.

The publication will prove useful for both the
agriculturists and technologists as it covers hoth these
asPecAs and also to the Persons interested in plant
Introduction.

K. A. Ranganath
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Minutes of the Meeting of the Bangalore Chapter of the
Association held on 16 July 1974

Onthe re(iuest of the Secretary, Dr. Dastur wag kind
enough to take the Chair. Introducing D, T. N,
Ramachandra Rao, Shri Chandrasekhara said that it
gave him much pleasure to introduce one of his eminent
co_IIeag_ues who'has done very good research wark in
microbiology. He is the Chairman of the Discipline
of Microbidlogy and Sanitation at the Central Food
Technological “Research Institute, Mysore. He has
been resFonsmIe for developing many products of
industrial importance. Before {omm? he CFTRI, he
Was m-charge of the tgﬁ]e collection of microorganisms
at the Nafional Chémical Laboratory, Poona, As
President of the Association, he has been very active in
furthering the interest of the Association. It was
Indeed a great honour to the Bangalore Chapter that
Dr. Ramachandra Rao agreed to address the ‘members.

Dr. Ramachandra Rao introducing his talk said that
to overcome the protein malnutrition, which is wide
spre?d In the country, various su gestlons have been
put forth.  One of them is to_use the non-conventional
microbial organisms, Bacteria has about 60 to 70 per
ceut of %ro ein on dry hasis while the other organisms
have sllthleIower percentage of protein. The™ earlier
work at"MIT had resulted inthe extraction ofa_lowPer
cent of protein and since it was not economical, the
work had been stopped. But later work has shown much
better yields. - Considerable work has aIreadY been
done ori the utilization of hydrogen as the substitute for
organisms capable of photo synthetic activity. But in
this there are problems like the explosive ‘nature of
hydrogen when it combines with oxygen- We do not
have gquipment to carry out researchi work of this type,
Fungi has been suggeSted as food for live-stock and
possibly for humansalso. It is possible to grow fu_ng|
on a Cheap carbohydrate source and |mProve If
protein content. Then it could be used aon% with
other food materials as extruded products, In Japan,
soft drink based on algal extract (chlorella) is be_mE
sold as “ Yakult.” THhis is a lactic_fermented drin
and is supposed to be very health giving.  Much wor
has. been done on Spirula which ‘was “obtained from
Africa. Plants with a capacity of 20 tonnes per day
are now available for the manufacture of this, There
are countries who are even willing to et up such plants
in any developing country if théy would like to have

k arranged a Semi

it. Yeast has been suggested as a human food for a
very long time.  Plants With large capacities for produc-
tion of Yeast are now Workln%._ In Japan thou?h they
were able to set up one such Dig plant'the people werg,
algamst the idea of using yeaSt as a food material.

ence the plans were givenup. Petroleum yeast made
Considerable head way and both the German and the
French, have been leading in this field. The recent
escalation of petroleum “costs has to some  extent
dampened the research. The petroleum protein is of
high quality but the draw-back initis that the RNA
content ishigh (8o 12%). Recent wark however has suc-
ceeded in rémoving a farge quantity of neuclic acid
by fractionation. The nedclic acid fraction isused for
making flavouring agents. It is possible that yeast can
play quite a big role In production of protein if only part
of the molasses could_ e preserved for the produgtion of
yeast. 1115 also possible to grow yeast, which will have
a high fat content. Basic” work on this has hbeen
completed and Is possible now to set up pilot unit.
The fat in this yeast has nearly the same composition
as ve?etable_ fat. Even if it Cannot be immediately
used Tor edible purpose, it can be used for other
industrial purposes, thus sparing other fats for edible
purpose.

1 hetalk was followed by a very interesting discussion.
Dr. Dastur in his concluding . remarks™ thanked
Dr. Ramachandra Rao for the very interesting talk.

Seminars

A talk on “APV Paraflow Plate Type Heat
Exchanger ” was arranged, by the Eastern _Rer_naI
Branch™of the Association in collaboration with Mdian
Institute of Chemical Engineers, Calcutta Regional
Centre, on 17th Augustl 4 at Jadavpur University
Canl\}f)us, Calcutta-32. The ~talk  Wwas_ delivered
by Mr. M. R. Bhattacharjee ofthe Chemical Engineering
Project and_Marketing Division, the APY Engineering

Co. Ltd., Dum Dun.

The AFST M%sore, in_collaboration with CFTRI

nar op “ Some  Aspects of Sensory
Evaluation—Training of New Panels.” The Seminar
was held on August 7th, 1974 the S_P_eaker Was
Mr. Paul Emer Andersen, Food & Nutrition Adviser,
Danish International Development Agency (DANIDA),

Ministry of Foreign Affairs, Coperihagén, Denmark.
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Symposiuni on “ Fish Processing Industry in India”

Consrderable progress IS bern made in_planning the
ahove syan sium which will take place in the second
wee of February 1975, An Organising Committee
with Dr. B. L. Amla as Chairmanhas been formed to
co-ordinate the various activities. while another
Committeg with Dr. D. P. Sen as Chairman is tirelessly
Workrn In chalkrnr_z out the plan of action, The
gm osrum IS expec ed to attract a Jarge number of
délegates from India as well as abroad. Marine
Products Export Development Authority, who s
holding the Second Indian Seafood Trade Fair from
7th to 9th of February 1975, at Cochin, has Promrsed
full co-operation and help in the conduct of the
symposium.

Proceedings of Seminar on Frozen Food Industry

The proceedings of the above Seminar held on 3rd to
4th March 1973 at Calcutta, has been published by the
Eastern Regional Branch of the Association. The aove
publication contains the papers presented by various
speakers during the Symposium which was_divided
rntoBSessrons The Technical Session | dealing with

w_Materials has 4 papers R/rlesented by Messrs.
Chrdambaram Amba Dan, M. Ghosh and N. B.
Das Gupta, The Technology part was covered in
Technrcal Session [l. The s eakers In thrs Sessron
included Messrs, P. Chattopa Ry a, Harold avr ge
and Drs. N. C. Ganguli, R. K. Ras %/f M. A Krish na
swamy and M. N. Moorjani.. The Marketing Aspects
have een covered in Technrca Session III Messrs
Mitra, A, R. Sutaria, J.J. Q’Connor, P.K. Redd%/
. Ghosh and J. K. Maheswari presented appropriate
papers In this particular Session,

The above publication can be had from the Hon.
General Secretary, Eastern Regional Branch, Food
Technology and Biochemical Engineering Department
Jadav dpur Unrversrty, Calcutta 0032 at a price of
RS, 2 ercoEy for nop-members.  For members of the
AFST, copies are available at a nominal price of Rs. 5

Symposium on Adulteration in Foods

The Bangalore Chapter of the Association has decided
to hold & symposium on Adulteration in_Foods, on
14th December 1974 at Ban%alore The Sym Eosrum

will last_for a day and there would be orie Session
whrch will deal with different aspects of food adultera-
tion like Adulteration In Raw Materials, Adulteration
In Processed Foods, Prevention and Standards, Adulte-
ration as It affects Manufacturers, Retailers, Consumers
and Recommendations and Conclusion. Persons interest-

of food science and technology vol. 1l july-august 1974

ed in Rartrcrpatrn in the symposrum may contact
Charles” A. Wesley, Convener, Symposium on
Adulteratron in Foods (Food Craft_Institute), S.J.

Polytechnrc Building "Campus,  Seshadri Road,
Bangalore-2.

General Body Meeting

The General Body Meeting of the Association is
expected to be arranged at “New Delhi under _the
aushrces of Northern“Zone, A Symposium on Fruit

Vegetable Processing i also_being contemplated
on the 0ccasion of the General Body Meeting which
Is expected to take Place in the second week of March
1975, _Further particulars can be obtained from the
Hon.General Secretary of Northern Zone of AFST.

New Members

Mr H. G, Ramanandan,Nandu Chemical Industries,
ytrr |dd%pur EN K.) 581355, Karnataka State.
anat Kumar, Yeskay Corporation,
KaIpettaPO S. Wynad, Kerald State.
Dr. P.P. Kurren CFETRL. Mg/ ore-570013.
Miss Than amani, Defence Food Research Labora-
torg Jyothrna ar, Mysore-10,

Luhad }% Ashok, Mehra Bhavan, 14th
‘A’ Road, Bompay-52.
Mr. ehmaspS Gorrmar 23, Girdhar Nivas, Colaba
Road, Bombay-400 O06,

Mr. D. T. Pandya, 558, New High Way-1B,
Hauppauge, N.Y. ‘11787

Mr. Gauri Shankar Department of Brochemrstry
and Food Technolog ny HB.T.I. KanP

Mr Vimal Kumar Jaift, Department o Brochemrcal
ngrneerrn% and Food " Technology, H.B.TI,

Ka
Mr. Gp rdhar Datt Sharma, Modern Bakerres India
errted Industrial Estate._Kanpur-12, U.P.
Rajendra Prasad 3A27, Azadnagar, Nawab-
9am Kanpur, U
aniwal, Modern Bakeries India Limited,
ndustrral Area, Kanpur-12, U.P.

Mr. Abhinandan Kumar Jain, Slo Shri Sadhan
Prashad Jain, P.0. & Town Nakur, District
Saharanpur, U.P.

Mr. eRajese I\rrvarDayaITyagr W.Z. 63, Basai Dara Pur,

New Delhi-1

MrD I\hrrprn Kumar Gupta, 136, Shakti Nagar,
Mr, \ThJQGRaJ Bhatla, 12972, D.C.M., Railway Colony,

D
Mr. K.P. Singh, 186- AChhrprTank Dr. Choudhary’s
Lane, Megrut City, UP,
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K. D. Singh, Vill. & P.0. Ramgrrh Kiriyat,
vra Chunar, District Mizrapur,.UP
Mr. Krishna Kumar Glo S Vijal Kumar, Kirana
Merchant, P yodh a, Dist._Faizabad, UP.
Mr, Rakcsh Kumar Rastogi. Slo Shri Jaﬁadrsh
Saran Rastog, Beni Madhev Kuncha, Farrukliabad
Mr. Anoop Kumar, 124-B/689, Govind Nagar,

Kanpur-
l\ﬁJ S." Ramakrishna. Defence Food Research

Laboratory, Jyothinagar, Mysore-57CJ010,
Dr. NsoFr)e Dami)saran FT Discipline, CF.TRI,
M., Grumukh Sinah, International Hostel. B-18,
Tf%l Mysore-5 7000
arveen Sondhi ClO International Hostel,
CFT Mysore-570013

r. Ebenczer R, Ve amuthu Microlife Technics,
68%3 '65‘7th St, Box 3917 Sarasota, FLA 335/8

Mr. Ramesh B. Shah, Microlife Technics, Box 3917,
Sarasota, FLA 335/8 USA
Mr 7POlgeerraJu PDD Discipling. CFTRI, Mysore-

Dr. Norman Francrs Lewra Biochemistry and Food
echnooy |vrsron Atom Research

entre romb aly Bombay-4
r.. Sudhir B achandra SuIe Naarden (India)
errked Pog%z Box No. 8920, Saki Naka,

omba
ﬁ Muniswami Gowda, Karnataka State
gr]% er?r?rren Products Ltd., Bellary Road, Hebbal,

MngaV [%r]avrd KrsGSan Products Ltd., Old Madras
Mr. Mrlrnd ‘g Kherdekar, CFTRI, MTysore 570013,
Mr5 7()E(B)?gemeswara Rao Talluru. 'CFTRI. Mysore-

Jyoti Kumar Sarkar, 39B, Sadananda Road,
Calcu tta-/00026.

S P|IIa| Trade Links Corporation xxxi.489,

d, Ernakulam, Cochr l Kerala State.

Dr. Krrshan GoPaIGurpta M icrobiglogy D%par(}ment

E)unjab Agricultural -~ University,” Chandigarn

Mr S JavareG Wwda RPEC Indian  Institute of
Technology. Knaragpur, W

Major M. S.” Uhan, Road2b Rajendra Nagar,
atna-800016.
Mr. M. Mahadevaswamy, CFTRI,_Mysore-570013,

Mr. K. Premakumar, Canning &Food Preservatlon
Food Cra Instrtute Vig anagar Hyd era ad

Mr, antra Patel, North A merrcan Lan. Co. Inc.,

WeSstA 10th ‘Street, Indianopolis, Indrana

4622
Mr, M. lerandra Mowli, Export In? ection A Tn
Karnataka Bank Building, 111 Floor, Kodialball,
Mangalore-575003,
Mr. A eor eVarkey, CFTRI' Experiment Station,
Ir|c ur, Kerala.
Mr. A V Bhat CFTRI Experiment Station,
Trichur, Kerala,

ERRATA
pocholesterolemre Effect of Sardine Qil and O|I

sar ne Sardrnella on |cep

S Bh an a ~Indira A
andMP Y

Line

Fish
. Murthy,” S Narasiha

_V0|.311, No. 3, 1974 Page 115. Table 3, column 3,

2.97 should be read as 2.07.
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2)0 words. It - | paper.
2. Thedetailed p. ed) or 2,000 words,
3. Allthe unitsir
4. Either the tables or the figures only need be given. Théyws»ha[jld be numbered in arabic with
N

All communications may be addressed to

their titles typed in capital letters.

The number oftables/figures should be severely restricted and asfar as possible onlé/summary
tables should be given ; they should be typed'in separate sheets of paper and attached at the
end of each paPer. Figures should ke on tracing paper: photographs should be clear
glossy prints with legends pasted on the back.

As far as. IE)ossible please cite only review articles as _references. References should be
Inglicated in the text by their respective serial numbers given as super script.  The pattern of
reference citation should strictly be as follows :

Journal: N. B, Shankaracharya, S. Anandaraman &C. P. Natarajan, J. Fd Sci. Technol.,
1973, 10(4), 179.

Book : R M. Amerine, R. M. Pangborn and R. E. Roessler, Principles of Sensory
Evaluation of Foods. Academic Prass, New York, 1965, 48.

Hon. Exec. Secretary,
AFST, CETR,
Mysore-570013.
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INSTRUCTIONS TO CONTRIBUTORS

1 Manuscripts of papers should be typewritten in double srﬁ)ace on one side of the paper on%.
They should be submitted in triplicate. The manuscr'pts should be complete and in_ final for
since 1o alterations, or additions are allowed at the proof stage. The paper submitted” should
not have been published or communicated anywhere.

2. Short communications in the nature of letters to the editor hould clearly indicate the scope
of the Investigation and the salient features of the results.

3. Names of chemical compounds and no.t their formulae should be used in the text. Superscript
%rcl)csisisgllgscnpts should be legibly and carefully placed. Foot notes should be avoided as far

4, Abstract: The abstract should indicate the scope of the work and the principal findings of the
paper. It should not normally exceed 200 words. It should he in such a form that abStracting
periodicals can readily use it.

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

6. lllustrations:__ Line drawin%s should be made with Indian ink on white drawing paper preferably
art paper. The lettering should be in pencil. For satisfactory reproduction, Praphs and line
drawm%s should be at [Rast twice the printed size. Photographs must he on g
contrasty; two copies should be sent.

7. Abbreviations of the titles of all scientific periodicals should strictly conform to those cited in the
World List of Scientific Periodicals, Butterworths Scientific Publication, London, 192

8. References: Names of all the authors should be cited completely in each reference.  Abbre-
viations, such as et al, should be avoided.

In the text, the references should be included at the end of the article in serial order.

Citation of references in the list should be in the following manner:
() Research Paper: Menon, G. and Das, R. P., J. sci. industr. Res., 1958, 18, 561.

(h) Book: Venkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New
York, 1962, Vol. 11, 9%6.

(c) References to article in a book: Joshi, S. V., inthe Chemistry of Synthetic Dyes, by Venkata-
raman, K., Academic Press, Inc., New York, 1952, Vol. [l 966.

(d) Proceedings, Conferences and Symposia:  AsS in (C).

(e) Thesis: Sathyanarayan, Y., Phytosociological Studies on the Calcicolous plants of Bombay,
1953, Ph.D. thesis, Bombay University.

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