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RESEARCH PAPERS

Improvements to the Traditional Edge Runner Process for
Rice Flake Production

R. Shankara, T. K. Ananthachar, H. V. Narasimha, H. Krishna Murty and
H. S. R. Desikachar

Central Food Technological Research Institute, Mysore-13, India

Manuscript received 5May 19&, revised 30 September 1983

Low yield of rice flakes in the traditional methods is attributed to losses by breakage and powdering in the edge-

runner.

Fitting a second idle roller to the edge-runner reduces the flaking time from 60 to 40 sec and also the
breakage from 5 to 3% and consequently increases the yield from 65 to 67%.

A small roller flaker was develop-

ed wit% an effective roller length of 10 cm and tested for performance at different roller diameters and different

speeds. |
fBrmeII hardness number), - respectively.

ength is comparable to that of com flaker (4.75 kg/hr, and 0.3 kw per cm Ien?th).

The optimal diameter, peripheral speed and hardness were found to be 30 cm., 650 cm/sec, and 500 BHN
The power consumption and capacity of the small roller flaker per unit

A small roller flaker with

the edge-runner will facilitate fine flaking of coarse flakes, and increase the yield to 70%.

Continuous mechanised processes for making rice

flakes (Avalakki, Poha()J have been described earfiert-3
M?or uantity of production is from small scale sector
and therefore,” improvements to the traditional process
were attempted and the results are recorced here.
_ It has been reported that the edge-runner causes very
little damage to rice in the early stages of flaking but the
dama%e becomes, heavy in the final Steps. of making thin
flakes2. To minimise this loss the possibility of fitting
an agditional jdle-roller to the existin edﬁe-r_unner
machine was tried, A small roller flakerfor aklnﬁ_of
coarse flakes obtained from edge-runner and matching
in capacity with it has been desut;n_ed and used as an
adjunct to the edge-runner to obtain thinner flakes.

Materials and Methods

. Fitting of additional idle roller: - One more idle-roller
similar in size to that of the idle-roller already available
with the machine was fabricated and fitted td the edge-
runner with suitable reinforcements and sug)r%orts.

DeveIQPment of a small yoller flaker: A small roller
flaker with necessary mechanical drive was developed
with an effective roller width of 10 cm and was tested
for performance_at roller diameter of 15 205, 285

(cast iron) and 27,5 cm (stainless steel cladded cast won(%
and run at peripheral “speeds of 600-700 cm/sec an
tested for its capacity using 50 kg Jots roasted paday.
All the rollers were made”of cast iron, except one, set
ﬁ?.S cm) which was given stainless steel Immg
Hardness ‘of the rollers as tested using “Asha-pol
Impact hardness tester (Portable model).”

The performance of the above flaker was compared
to that of the commercial corn flaker3 whose_roller
diameter and peripheral velocity were 45 and 450 cm/
Sec respectively.

Results and Discussion

_Improvement of edge-runner;  Tne reason for low
ield of rice flakes in"the traditional methods is attri-
uted to breakage and powdering losses in the edﬁe-
runner, especially during the final ‘stages of ﬂakm? that
Is between' 30 and 60 sec. Quality and Vield of rice Tlakes
can ke increased and breakage can be minimised if flak-
ing time could be reduced Dy suitable modification of
the mach;ner¥. _
.. Increasing the speed of edge-runner or the weight of
idlle roller or giving postitive drive to the idle-rollér was
not found effective in red_ucm? the flakmg time.
Provision of @ second dle-foller tg th edge—runner
was found to reduce the flaking time from 60 fo 40 sec,
reduce the b_reakaqe from 5 to"3 per cent and thus in-
crease the yield of rice flakes from 65 to 67 per cent
(Table 1). This may be due to the prevention of cooling
and drying of gramz. |t was found that paddy maistur®
content just hefore flaking should be less than that in
the customary traditional ‘process and should be about
22 per cent (dry basis), This could be.obtained b}/ s0ak-
wbq c[')addy o_vermﬂht in water at jnitial temperature ot
60°C, _raasting the soaked paddy at 240-260¢C and
condlitioning for 12-15 min between roasting and flaking,
H|3her moisture of about 24 per cent (d bams? In the
padidy caused lumping while Tower moisture of about
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Table 1 comparative performance of different flaking
MACHINES

Ecke-runner
s roller r&\g?s SZEIrl erI ﬂglge%
Haert a2
et 2N
rokens (%) 53% 51‘ ?}
Husk (%g _ 30 B0 280 20 20
ree of polish (%) — — = 3% 3
Hake powcer (%) — — — 17 18
Brant+flake poncer %9 58 44 40 — —
Flaking time (sec) =50 —=> ~25 Instant- Instant-
aneows - aneouss
Tempering time, (min) 46 1215 46 — 4
Capacity, (kg/hr) H U0 1) 483* 49*
Power required, (KW) 25 30 30 013* QL

Fﬁg&e?ow the parenthesis indiicate the fiake powder lost with husk
*(f‘%oac'fgrand povier required are computed per om length of

tre 1o
1 Increase in yield is cue to reduction %Folishings.
2. Shelled and” polished rice fiaked in smell roller flaker.

3 Shelled and polished rice flaked in corn flaker.

16 per cent (dry basis) caused breakage. Tne objective
was to provide optimum conditions for the grain to be
thermoplastic without being too dry or too |umpy.
Grain moisture_of about 22 per cent (dry basis
temperature of 603C were optimum, Rige obtained from
roasted paddy could also' be flaked in the modified
edgi_e-runner and brokens were free from husk fragments
unlike In the customary process. _

. Development ofa small rollerflaker: -~ The rollers with
diameters of 15, 205 and 27.5 ¢m had an output of 40,
40 and 45 kg/hr whereas the roller with 28.5 cm djameter
gave output of 50 kg/hr matching in capacity with that

f edge-runner.  Thé rollers of diameter 15 and 20.5 cm
osed” problem of ni pm% resulting in poor ﬂakm?.
he capacity, per unit [ength of this flaker is comparable
tothat of an imported comimercial heavy duty roller flakey
(45 cm diameter) and was about 4.8 Kg/hrfcm. (Table 2)

It was also observed that smaller the roller diameter
faster the rotation required for flaking. At higher or
lower speeds, though the flaking was good the total
_outﬁut was reduced. At higher speeds the feed builds up
in the roll presumably dueto the reduction in coefficl-

ent of friction, which cecreases the grip on the material.4

The optimal peripheral speed of the rollers was found
to be 650.cm/Sec. " Grain Impressions were noticed on the
cast iron rollers and stainfess steel lined rollers as the
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Table 2 com%arative erformance of heavy duty roller
LAKER AI\FD SVALL ROLLER FLAKH\Q

Parameters roller flaker Small roller flaker

Rolier variabili%/3
5 215 25 150
Roller hardness (BHN) Y2

£
o fr o) B N W
e N N

S xR T T S

Roller cliameter Ecm)

ANe
Yield of head flakes (%9 71 1T 0 8
Breakace (%) 15

I
r

Roller perfo
15 20 25 30

Brinell hardness number (B_HN% was low-220 and, 250,
resFecuvely as compared with 500 for the corn flaker
rollers, It was found that throughput and power con-
sumption were found to be about 4.75 kg/hr and 0.13
K ger emwidth respectively which compares well with
that 0f corn flaker. In'view of this it is envisaged that the
rollers made of chilled cast jron or alloy Steel casting
of 500 BHN and of 30 cm diameter rollér and running
at about 400 er would be suitable for this purpose.
The small roller flaker could be ysed for fine flakin
of coarse flakes obtained from edge-runner and w
similar to the commercial com flaker reported by us2
This combined process eliminates the need for separate
sheller and polisher and heIE in modernizing the exmtmgi

| mills manufacturing rice flakes without highier additiond

Investment.

It was found that_the processing cost for the d(‘/)
traditional process, gR tradiitional process with two iale
rollers, (H) traditiorial process with roller flaker as
adjunct, and (/v) continuous process worked out to
42, 35, 37, 28 paiselkg of flake produced, respectively.
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Studies on the Utilisation of Kinnow and Malta Oranges
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Four commercial varieties of Malta namely ‘Blood Red’, ‘Pineapple’, “Jafa’ and ‘Valencia Late’ and one ot ‘Kinnow’
orange, a mandarin hybrid were £nalysed for physico-chemical composition and suitability for frocessing and waste uti-
lisation. ~ Recovery of juice, peel and pomace in Malta varieties ranged from 508 to 55.4, 232 to 30.9 and 136
to 22.1 per cent respectively whereas in Kinnow the corresponding values were 55.8, 268 and 17.4 per cent respecti-
vely.  Ascorbic acid content of Malta orange juice ranged from 512 to 625 mg/l0Og of juice and in Kinnow
orange juice it was 469 mg/OOg.  Essential oil content of fresh peel of Malta and Kinnow orange was found to
be 20 and 10 per cent respectively. Pectin content of Malta and Kinnow was found to be 5.73 and 2.0 per cent
respectively, on FWB.  Squashes prepared from juices of Malta varieties and Kinnow orange, were fortified with as-
corbic acid at the rate of 100 mg/lOOy of juice.  Squashes and ready-to-serve beverage prepared from comminuted
Malta orange beverage base and Malta orange juice concentrate were found quite acceptable for six months storage
at room temperature (25-35°C).  Malta orange juice concentrate showed considerable loss in ascorbic acid during 6
months storage at room temperature, however, at low temperature (5-8°C) loss was only 19.2 per cent.  An increase
in reducing sugars from 13.6 per cent at low temperature to 26.3 per cent at room temperature and decrease in non-
reducing sugars from 29.6 to 238 per cent was also noticed at room temperature during storage.

Amon& the citrus fruits, Mandarin is grown in Punjab,
Karnataka, Maharashtra and Assam “states in Inidia.
Kinnow orange is the first generation hybrid of King’
and ‘Willow Ceaf’ mandarins, evolved at the Universit
of California, Regional Fruit Station.  Kinnow in
Puwﬁb IS very popular because of its good qualitiest-2

/hile consigerable work has been dlone on the pro-
cessing of Inglian mandarins and sweet, oran?ese-_g, the
published information on the uti.isation of Kinnow
orange is, rather scanty3  Since the keeglrgl quality of
Kinriow i not very saﬂsfactor% (6 to 9 days at RT)
it was felt necessary to study the economic”feasibility
of_processing of these orariges. . ,

he Malta’ orange ECltrus sinensis, Qsbeck) is pro-
duced in Punjab state to the extent of 60,000°tonnes of
which 20 rPe_r cent are ungersized, have irreqular shape
and superficial peel blemishes, which could™be utilised
to produce processed products. The present study was
underfaken (a) to screen the important commercial
varieties of Malta oran?es for processing, and (p) to
work out the processes for the utilization™of the Malta
oranges.

Materials and Methods
Physico-chemical composition on Malta oranges:  Four

commercial varieties of sweet oranges, viz,, ‘Blood Red’
Pineapple’, Valencia Late’ and” Jafa’ and_one of
Kinnow orange procured from the Regional Research
Station, Abofar, Punjab were analyséd for K@S'CO'
chemical composition oy employing Standard ACACYD
methods, The colour was extracted by acetone (1:10)
and read at 400-700 nm. : _
Malta orange beverage base: FuII}/ ripe, sound fruits
were selected: soaked T 1.0 per cent hydrochloric acid
solution for 5 min, drained, ‘and then washed in plain
water. The orange were Steamed and cut_ into_pieces,
The pieces were mixed with known quantity of dilute
sugar sgrup and blended and passed hrou9 a pulper
having 0.8 mm mesh sieve, The extract is formulated by
adding other ingredients, in such a way that when three
tea spoons (20 Q) of It is mixed with"three tea spoons
of sugar (205 gJ and 150 ml of chilled water two tum-
blers of ready-to-serve (RTS) drink was obtained. The
formulated base was filled in"bottles, crown corked, and
stored, The bevera(ie was analysed for brix, acidity,
viscosity etc. and also tested for organoleptic quality.
Malta orange juice concentrate:™ Washed. frul
were cut into Malves and juice extracted. The juice was
passed through junior APV pulper havmgi 0.8 mm mesh
Sieve and immediately pasteurised in plate type heat
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exchanger at 90°C. It was centrifuged in a basket and S02, 350 %Pm. Orange flavour and permitted food
centnfu?e at 3000 rpm to reduce the Suspended solids  colour were aoded. Some samples were fortified with
to about 1per cent. Then it was concentrated in a forced  ascorbic acid (100 mg/100 g) battled, crown corked and
circulation evaporator to 62abrix. A portion of the con-  stored at room temiperature_ (25-35°C) and at 5-8°C
centrate was added with 1000 rP_pm 502 and filled in along with unfortified lots. Squash was prepared from
HDPE jerry cans. Another portion was canned in AR comminuted Malta oranges also.
lacquered jam size cans and cold stored. Malta orange By-P_roduc_ts from Kinnow and Malta oranges:
Juice was Stored at room temperature (25-35°C) and at  Esséntial oil and pectin were extracted from fresh
58°C. . . . _ peels of Malta oran%es as Well as Kinnow oranges.
Pure juice:  Juice was extracted from Malta and Kin-  Essential oil was determined using steam distillafion
now Orange and . analysed. for important physico- by Clevenger’s apparatus, Pectin was, extracted b
chemical characteristics. ” Juices were preserved,” with  kee |r|the peel water ratio to 1.3 containing 0.25 per
suIPhur dioxide (350 ppml)._ One lot was pasteurised.in  cen and heating the mixture to 85-90°C for One
bottles and another in plain tin cans for comparative hour after which the the mixture was cooled, strained
stydies. .. andfiltered through using supercel and filter paper pulp.
Squashes: Scwlashes were prepared from both juices  The clear filtrate {pectin”extract) was subjected to two
extracted from Malta and Kinnow oranges with juice;  volumes of alcohol and washed With different strengths
25 per cent, brix 45°, acidlity, 1.2 per cent™(as citric'acid)  of alcohol (70, 80, 90 per cent and ahsolute). The

Table 1. physical characteris

Physical characteristics Fruit grace/sizz~ Blood Red  Pineapple

Jofa

No. of oranges/ ton Eﬂ%i % ;% %
jum
Verage

Valencia Late  Kinnow

ow or ges
q
'
h
"

. i
Nb;i\nv\f/fruﬂ @ ﬁ%gf %2 %%% é %%g
Pt height () @:; 2 Zg E%

Fruit ciameter (om)
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Juice recovery (%)
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ravre 2. JME GHEMIGAL CHIRACTERSTICS OF MALTA AND KINNOV CRANGE UGS

\arieties Brix (as'%rctﬁo b Brpé/tagrd
Blood Red 100 060 1661
Pineapple 95 0% 1641
Jaffa 100 064 156:1
Valencia Late 100 0.70 1431
Kinnow 100 070 130:1

&ctrn was dried at 60QC overnight. Peel and pomace of

innow orange and_ four varieties of Malta oran?es
Wiere cut into smaII pieces, blanched in simmering water
(10 min for peel and 35 min for pomace), sun-dried
and stored for later recovery of pectin and essential
]

Results and Discussion

Physico-chemical composition of Malta oran?es Data
on diameter, herPht of fruits and numoer of truits per
k|Io ram were also collected. Avera ewergt r ru|t
alta oranges ranged from 188 (‘Blood Redl)
2491 g (‘Pinéapple’). however the mean weight of
Kinnow  orange Was 9 24 (Tab e%} The recovery of
rurcew 3, and 55.8 per cent In
d Red’ Prnea ’ ‘Jafa Valencia' Late” and
mnow Orange respectwely
lowest in BIood Red orange and hrphest in ‘Pineapple’
variety while pee content was the fowest in “Valencia
ate and hrg est |n Red’ oran g
Juice:  Data on ch emrca composrtr n ofjuices (Table
2) show that there was not much cr erence |n bnx |n
Malta vanetres as the ran?e Was on Iy from 9
acidity ranged from 0.58 to 0.70 per’ cent and ascorbrc
acid from 5L.2 to 62.5 mg/100 g. Variation for vrscosr
was from 7 to 8 centipoises, reducing sugars 35 t
per cent and tota] stgars 4.2 to 6.3 per cent an
acrdrty (%), ascorbrc acld (m /100g viscosity, reducrng
gars and tota suzt[rars in |nnow orange Were foun
2 and 31, respectwely
abIe 2) Thus ascorbrc acrd content was lower in
Innow " oran e than |n .any of the Malta varieties,
Juice from Malta and Kinnow orange were preserved
well with 802ﬁ350 grpmg upto six months “at room
temperature but later on they developed slight bitterness.
%o our also faded slightly” but it maintained a goo
avour.
Essential oil in peel: Essential oil content (per
cent) of fresh Malta and Kinnow orange peel was foun

IS

Pomace content was the

d nuted Malta oranges beverage D

d (31 out of 40) than did naturd

kjinnow AND MALTA oranges 125
Sugars
: : Visoosi

rrg/%jgl Reducing red\lu%rrlrg Total (centrpo 565)

625 46 16 63 80

21 39 03 42 10

b2 35 03 49 80

594 36 04 40 10

469 22 08 31 80

to be 2.0 and 0.75 tg 1.0 respectively. However, in sun-
dlriecl peels of 4 varieties of Malta and Kinnow orange
it varied from 2.2 to 2.5 per cent (V.

Pectin in peel and pomace Pectincontent of fresh
Kinnow orange peeI was 2.0 per cent on fresh weight
basis (FWB) “and 9.2 on dry we|1ght basis (D 7)
Pectin content of Malta oranges in fresh peel was 5.73
per cent on FWB and 23.1 per cent on DWB.  In pomace
of Malta oranges, pectin was found to be 2.3 per cent
on_FWB and 8,6 per cent on DWB.

Squashes and RTS beverages: Half of the lots of
squashes prepared from Malta and Kinnow_ orange
Juice were fortified with ascorbic acid (100 mg/L00 gjuic ?
Wwhile the other lots were kept as contrgl,” The"initja
physico- chemrcal and organoleptic qualities of Malta
oran?e and_Kinnow orange s Uash es Were recordd
Tahle 3). Ready-to-serve Deverage was prepared from
comminuted Malta orange beverage-pase and_ Malta
orange juice concentrate.™ Brix, acrdrty and Viscosity
of RTS beverage were lound to be 15° 0.23 per cert
and 5 centipoises, respectively. Malta and Kinnow
orange products remainedl In very good condition upto
SIX months storagsoe at room temperature Organoleptic
eva uatron of R bevera es ot both the oranges mage
by a panel of judges found quite satisfactory upto six
months of storage at room temperature he colour
of the beverag kept at low temperature remained
unchanged thr hout the experime twh|Ie those kept
at room tempera Ure sNr%;hty urned prown unng sixth
months. But this bro drscolouratron did not appear
In those fortified with ascorhic acid. Taste and flavour
were satrsfactory upto 3 months storage_but decreased

gt ay during “six months stora% But in overall

tion products were quite atrsfactory
Comminuted Malta orange bevera eh ommi-
had a onx_ ot

er cent and vrscosrty 180 centipoise.
lavoured bevera(ie base scored more
funcoloured beverage

12" acidity 2.0
Coloured and
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T RO CRASCE Mo N R s
T¥ i VIEC (mo/100
B Addy U (T o0,

Wy

Initial
Kinnow orange H0 12 469 1B 36
Blood Red B0 13 65 189 3
Jafa H5 11 512 1063 3B
Pineapple H5 13 Bl 182 3B
Valencia Late H0 12 N4 18 3B
After 3 months at 25-35°C
Kinnow orange 6 12 B2 512 D
Blood Red 13 V5 8§ N
Jifa £ 12 288 45 W
Pineapple 612 B 512 N
Valencia Late 612 N3 58 W
After 3 months at 5-8°C
Kinnow orange H 12 IS N4 W
Blood red H 13 N6 6Bl W
Jifa 5 12 35 B4 W
Pineapple b 13 AT 61 W
Valenoia Late 6 12 Bl 67 W
After 6 months at 25-35°C
Kinnow orange H 12 V4 p5 W
Blood red 5 13 B3 BT W
Jifa 5 12 192 48
Pireapple 12 A3 L1 W
Valenoia Lale 6 12 B0 28 W
After 6 months at 5-8°C
Kinnow omage H 12 A6 N1 W
Blood red H 13 23 R0 3
Jafa 5 12 %5 08 W
Pireapple b 12 274 Bl W
Valencia Late 6 12 30 R®O W
base F]27.1). It remained in excellent condition upto Six
months storage at. room temperature 25-35°9. Brix,
acidity and Viscosity of RTS beverage prepared from
these “comminuted Malta orange base were 15" 0.23
per cent and 5 centipoises, respectively,

Comminuted orange Squah: ‘It retained excellent
colour and flavour rm% 6 months™ storage at room
temPerature (25-35"C). N

Storage studies on"Malta orange juice concentrate:

Orage , J
During & months’ storage at room témperature, consi-
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CRRaE A |

6 months
Cericl decrits Iitd e AP
"Brix 136 720 11
Acidlity (& %ocitric 36 36 36
Assorhic acid (m(;/l ;B0 N0 24800
Reducing sugars (") 23 07 B1
Total sugars (%9 52 50 51.3
Non-reducing sugars (%9~ 296 238 262
Viscosity (centipoises) 0 300 30

derable loss in ascorbic acid (about 90 per centé was
noticed In Malta juice concentrate but only 19.2 per
cent loss in ascorbic acid was found in the Concentrate
kept at low temperature. There was an increase in reduc-
Ing sugars by 26.3 per cent at room temperature and 136
per cent at fow temperature while total sugars remained
constant. ~ Non-reducing sugars decreastd from 29.6
fo 238 per cent a ~ room temBerature and to
26.2 per cent at low temperature (Table 4). No change
in acidity was observed. ‘Changes in brix were |n5|%n| -
cant. Changes in colour as seert from absorption spectra
showed corSiderable darkenmq of concentrate kept at
room temperature while the colour of, concentrate kept
at low temperature remained practically unchanged

(Fig. 1

030 5

® [nitial

O at Room Temp.
0-25 A at Low Temp.

¢

020

Optical Density
o o
= =

005

1 1 i
400 440 480 520 5&0

. o Wavelength (nm) . e
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Etiology of Soft Rot in Stored Potato
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Distribution of various microorganisms was examined on

healthy potatoes

of indigenous cultivars. It was observed that

the tubers harbour Gram positive bacteria belonging to the genera BaCI”US and MICYOCOCCVS along with Gram negative

pectolytic cocobacilli, PseUdomonaS and ErW|n|a

15°C) potatoes was

The losses in the tubers stored below 10°C could no

Among major | factors causrng Iosses |n fruits and vege
tableé I5” the” microbial spoil 95 Erwinia, Bacillts
PSeu omonas Clostridium and lcnobactcrium 5|op are
normal Iy assocrated with decaying vegetables?2. Blackleg,
a Mmajo disease of potato” is caused by Erwinia
carotovora var atroseptica (Van Hall)  Dye3_This
%atho%en along with E.'carotoyora var carotovora (Jones)
as heen shown to produce soft rot of the tubers
m freld as Well as during storage3 Blackleg is not a
major_problem in Indid though soft rot prevailsds
Therefore, the microflora of health tubers of the mde
genous cultivars was examined.  Thé predominant patho-
0ens causing spoilage of the tubers were identified and

However major etiological agent

found to be EIWINIA carotovora.  tnis

organism was

of the soft rot in stored (above

located in the ieniicels and vascular region.

t be attributed to these organisms.

the responses of these organisms to some physicochemi-
cal treatments were ascertained.

Materials and Methods

The source of potatoes:  Mature and cured tubers of
cultivars, ‘Kufri: Chandramukhi’, ‘Kufri Kuber’, *Kufri
eetman” and “Kufri Sindhurt” grown at Simla. were
rocured from the Central Potato Research Institute,

Perrderm of five unwashed, medium sized, health
tubers was scraped, from which 2 g was homogenize
in sterile distilled water in* sterilized omnimiker for
two min and final volume was adjusted to 20 ml. Peri-

UTOC/)
j—
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dlerm homo enates in tnplrcates were prepared likewise
from the tu ers of different cultivars and plated alter
aperopnate dilutions, on various growth media (Difca).

or estrmatrng totaI bacterial and fungal counts
nutnents agar, pH d otato extrose a ar,

respectrvely, were emp ¥ . MacC on Y a ar
g was Used to estimate Gram -ve actena
fewart’s mecium? was used to enumerate total pectoly-
tic bacteria as well as to_distinguish between Pseudo-
monas and Erwinia sp, - The former developed white
or yellowish colonies with shallow cavities around while
the latter formed deeply sunk pink or reddish colonies.
The suspensions were Surface seeded and colonies were
examined and counted after 3on.

Enumeration of erwinias:  Tubers (‘Kufri Chandra-
my Q were washed in running tap water and air
dried before tissue samples from Vvarious regions were
obtained. From every tuber, ten lenticels were scooped
out with a needle and ground in sterile distilled water
in @ pre-sterilized (with &thanol) mortar. _Final volume
of the suspension was adjusted 0 1ml, The cylindrical
plugs were asceptrca [¥] drawn pergendrcu ar tg the lon
axis of the tuber with a cork borer (1 cm diameter).
Small discs (1 mm thickness) were obtained from the
vascular and’ cortical regrons The discs thus obtained
were ground (1 g in total volume of 20 mII) In a mortar.
Inall;25 tubers were used, each for lenticels and internal
t|ssue sampl |r(11% gensrons were pated on Stewart’s
megium & described aboye biochemical tests
Berformed to identify bacterial |soIates were as described

Wa/shrng of the tubers:  The tubers (‘Kufri Cnandra-
mu If) Viere dipped in tap water in"a stainless steel
kettIe or 15 min.” After draining the water the dipping
Proce Ure was repeated once more. The tubers werg

hen air dried on filter paper sheets.

Chemical.or hot water drp About 100 washed pota-
toes were dipped in 100 1 of hypochlorite squtron 1000
or 2000 p mavarlable chlonne or salrc Ic acr sou
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treatments, the tubers were air dried and stored in jute
bags at 30°C F[90 per cent RH). At the end of 4, 8and
12°weeks healthy tubers were’ counted.

Influence of “environmental  conditions on ~ rotting;
Seven lots of 150 tubers (‘Kufri Chandramukhi’) eac
were mace. Each lot consrsted three replicates’ of 5)
tubers. All lots were stored at 30 per centg
The tubers were stored under the following seven sets of
congitions to ascertain the influence of individual Predrs
posive factors relating towater status, oxygen availability
and mechanical damae Dry, unwashed tubers
kept in jfute bags; tubers “wetted by dipping
in"waler Tor 5 min and then transferred without air
drying, to Jute bas v, Undamaged sound tubers
kept “in srnge la er in {rays; (2V) undamaged
sound tubers stored In” polythene bags (400 quade);
V). damaged tupers kept .in a single “layer in trays
) dama ed tubers kept in po ethene bags; and (v
damaged ubers wetted as in"(//) and kept'in polythene

agrhe tubers which were kept In jute bags and stored
at different temperatures (2, 10,15 and 30°C) were
examined weekly for soft rot lesion. Those showing
lesions . were. analysed microbiologically. ~ From the
advancrng edoe of the soft rot, tissue was macerated,
suspende N sterile,_dlistilled” water and blated on
tewarts medruma ‘Three representative colonies, per
prate per tuber were picked, purified and identified,
he trssue suspensions after holding for 10 min at 80°C
were also_inoculated in test tubes containing cooked
meat medium (pH 73 as ell as In tubes cOntainin
pectate_broth Tollowed by anaerobic (with a layer o
sterile liquid paraffin) incubation at 30°C for 15-20 days.

Results

Microbiology of healthy tubers: Table 1 shows that
otatoes used I these studies were highly contaminated.
he harbouring microflora qomprised a Iarge popula-

tion of Gram gosrtwe bacteria, mainly Bacilius, Micro-

tion (10 per cent wiv) for 30 min. |m|a ,wase tu-  coccus and Sarcina sp. Appreciable number of fungl
bers were dipped.in hot water (520C+3 for 10 min or - contaminants largely comprising Aspergillus sp. were
58°C+3 for'5 min) in a steam jacketed kettIe After  detected.  In addliZion, about "103 erwnias and 102

rare 1. NRVAL MGRACRA (F THR IRACE

Total becterig] ~ Total Total Gram-e  Pectolytic Pectolytic

count ] COUflEI{rgaI era Pseudomont}g oount  Erwinia }étount
KUfn Gnmralmml 1.2-4.3x107? 1.1-3.6x102 1.671.2x105 2.1-7.3x10" 3.0-8.1x103
KUfI'I Alanka.r 4.3-7.6x107 1.7-2.8x103 2.8-5.1 x 104 2.1-7.8x10" 3.3-5.5x103
Kufrl Kumr 2.9-3.9x107? 0.7-2.1X102 5.1-9.3x105 1.2-4.3x102 5.1-8.5x103
KUfn Smetnm 2.8-5.8X106 4.6-9.0X101 1.6-6.8x104 0.6'3.1X10' 5.5-7.0X103
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1

Table 2. enumeration of varieties of group Carotovora

Qultivar Var. Var,  Intermediate

carotovora  atroseptica strains

Kufti Chandramukhi 250 625 125
Kufri Kuber 225 525 250
Kufri Alankar 20 5715 125
Kufri Sheetman 325 60.0 15

T R

s 3 3 __
> 9

HEALTHY TUBERS (%)

~N
(=1
T T

0

SGUdO OnaS e”derm Were resent Classrfl STORAGE PERIOD N WEEKS
Fiion 0 erwil so[f fes nto nd varretres Fig lox%“éhfgf\’,ea] Sturega%g”ny tt%rs

as shown In Table 2 indicate t ence 0

carotovora Val. atrosept ¥ ft lter (Upto 62 Lfnzi rrgjlt#]te ag,)) Edt Ders in ngelr??

er cent) BC‘ com ared to the of E. carotovora v, g)cﬂ '[U mm@{%

caro ora ntra NS 0 I
(es Arstrr%)ﬁron 0T ‘hacteria ins de the tuber rue weat e y

reveae gat cortica re?{on o tetH ers eéamrne al In pO ene

vYas evoid of any microflora, OnthB other hand, tissue Factors in Iuencrng soft rot: Iustrated oP Fr

sces from vasc lar region of Mi S %e

contain 60-120 erwini erg while In 1 0tuber1§ thts con
re lon as evoid of any organisms.  Sam frn seen
srn ate(?] resence o erwrnras n a etu ? a
terra were present in the range o ds

lon for the development of soft rot.

t ager cent ot e wette tupers spol 8§

%It\/ ere per cent ot the el'S
H % etubers ith mec nrc
per entrce an ”p %0 |ca €MISNES S O{er muc ear lert i
th of physrcoch mlca treatments Wi hl? the tu % lent oxy EN 1N idﬁl
tUb IS In tap Wi er an cte la] SO 0 %)pres nt WOu

%)t vgvgrgr ¢ rlr gonot ebt b S t}m IneS ?te tOE Careo : ggp}? %Eyaﬁ%e%ntosé ﬁ’%g:ﬁ got] ot %X%

Ers Were ?ound 0 storg%e of wet '[U%QTS Was most ¢ }\IV& pre

i

tar

ubers or d antinacteria Combrnat on of all the three con ror?s
so utions, £ ere ?trlll remained a%) ?tofzh103 aegerra \r,\elgér kgeg In 100 per cent losses n a short span ot‘l

COMPIISIN Inias rilerm
T?t l?entrc%lsoér e surface Steri %ll ers hgg 0St  Predominantpathogen ofsoftrot: ASSeen from Table

se%l
srmrlar erwinial counts as lenticels otI untreated tuoers. 4, the tubers of all the cultivars stored at 15 and 30°C

Treatment Total bacterial Total fungl  Tofdl Gram e Pectolytic Pectolytic

count count Dactera Pseudomonas COUNE  Erwinia COUNt
Unveshed 213907 4060XTH  OT36IXI4 607201 3 04003
e GOS0 1022XIB 2360103 B0 09625008
Weshed and scnubted S5 05 3045 XE il 608300
DRFAdpEO D ORONIONE oy 4oy i 16100 il 1L050X102

IR 0L VBT 603 127 3156002 60 0558X02
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Per cent incidence* of pathogens identified as
Cultivar Sto Bacills  Pseudomonas E. C.var  E C.va E Cvar  Intenedigte
_ tenp. C) carotovora  atroseptica  cheryseilthemi StEr?Iwﬁrg
|
Kufri b ND 10 A 60 - 10
Chndramukhi J 0 10 2 40 — 2
Kufri b - 10 J 5 - 10
Kuber J 10 10 J 40 10 —
Kufr b - 2 60 X
Alankar J X — J 1) — —
Kufri 5 _ 10 2 60 _ 10
Shestman J 10 — J 40 10 10
Kufri b - - 2 5 . J
Sinchuri J 10 — 40 40 10 —

+ Tuerty isolates per temperature per cultivar were icentified.

**Tubers stored at 10°C (or below) did not show soft rot symptoms.

ND Not detected.

esorledf) . carotovora Val. atroseptica. This
tln E coudy be isolated from about §0 per cent
(h rottrn S Pseu omon s and BacrIIus SP
t ou

3F reseat %nenealt sor r . ea'ét‘c%t’cearﬁ
cubate d& r?rtand Eectae brot media t
e rqocu late

fting t Wm&
rotting tissue suspensio
owe no s nwbacterra rovvtq‘(r] hrs excPue tg
L% Clostrrrtb Erng a]toen
et ers stored tLo 10° o rot development
wasnoe e e\ae ees %sma proportion about
5 er Gent) 0 tubers eveloped dry rot,”Anop- Beco IC
bacteriy n]r led aSMrcrococeusSpWanO dt
assclated with the rotting t
Te cusatr e agents ound o be the same
tr etu ers Were § or Iraéur Over a errod

3montsor nde rtificl JoscreaEe tg
ceIerate Soft rot ceve opment(3 ayss]as Inclicate

Drscussron

The microbial Iaol on t\ealw iubers resumabl
rrsmg mtead ern a cont ne Gra
acteria. . However, hrsr Iesn ce In

R s e
tlh un a oray 3’ tU rs are N t .congl derea Xf
However, ram -ve

onse ecto Ic
bacteﬁa |IEPseudomonas angp A nown 1o

Erwinia dl€

cause the soft rot2 Latent infection of the tuber by
these pectolytic bacteria has been renorte

Were dI to be contaminate bx g*fk sper-
gillus an Penicillium SF owever hone Qf these un al
rsorates Were responsible rso rot during soraﬂe
Dec ate based se ectrve me 13 hav
omme d or enumeration and 150 atron J) to
act n the sease ttrssue and oil.
surt éy of Stewart um7 an’s me um
Ifle Stewats Lo an’s m Cu pe an
an crysta vroet clate m rum tons
examrned usrng estan ar cu tures
0 E carotovora Pse domona grescens an Bacillus
on thes%rpe ét |(eo\J Stew; rts%p Lh an’s
e ot Sr?ntu?na B °“f o
aoerr 9_ an% agdP onsmvafar (? to distin-

gurs t\gee seljdomor; ads and enwinias, whereas
pe and Kelman’s medi sobserve osurerﬁress
certar nt the v9rowt enrvrnras he medium
recom rt was found to be the m ﬁ
sur srncetee mrt trons rentnotrce

um WS USE

r g t sﬁ jes for selectrvg
enu ratron and isolation of pectolytic erwinias an
seu omonads,

J)TGS tﬁUdIES E. carotovora Val, at oseptrca was
foun Rredom Fant saft rot Cpér gen It IS
itotewort th t ing hteo n]gsr% e Incl of black-
eg In Ingia, the patnogen een foun to occur on
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heal and to cause soft rot durrn storae
Survtrhryal Prrrs

storage i
SUVIve reeTX ut remain alive In

[t Sl oclation
Wit ertﬂer ealthy or rottrp]g Ve eatlve trssue Aso
the mother tuPer car mq % ens cou
asa] rceo meé husth ruesof arh ree
ba tooc rbourt 0cens
mcgdence blackle 9 IS6 ernI acudbedueto
un vourable conaitfons of environment.
enusEr inia com r15es both, pectol |<‘hand Bon
e ersé-k hree mao rous ave Deen
|ca Amylovor responsih or d@r necrosrs
SOT ants b Herbr oIa f ngaxg
|gment ocrae wrt ants
Carotovora, cns It mg €S0 al ogens name
Var. Carotovora,, V. atroseptrca dl. Chr senthemr
In th Bre ent investigations, aI ese three varieties
Were Tolnd to be ass crate With the rottlr Potatoes
stored at temperatures of Band 30°C.. At lower tempe-
ratures ?vvever soft rot was nof evident. The Crrs
[es onsjb or the absence of S0 8 rot at 10Cfou
rovvth ates and en (opgctate lyase. levels n}
as In rease |seases rfsrs nce 0
otat accum atlon of high eveso pheno-
csan e¥t exmsat IS 1em eraure Carotovqra
d| om all thher ac rial genera In havin Sg
tro pecto ytr%gsroggrﬁl Therefore o Warate en
pect baﬁ]ties fyn suggeste for t sgro
In the r] esent studlies aboHt 5 Eﬁer cent |soIates of
Enyinia € lrted xet{ biochemical reactions, These
l)soa(ties colu gce In an esub grous
ased on ﬁssr catjon scheme reco] mene
@ of thelr |m|ted|ncrdencbeet glvvere n(o
8 nysronr can?g It has titrr ?% arner
mediate stra %cou Qrise as a resu yoridization
amTong the su ug
I preﬁent stiicies have md cated th be |des tem
rature,” other envrronmeﬂta actors ox[)(
concentrathon In atmosp Tre hi h water a
on the fuber surface could also accenfuate So

rt from fayouring. microbial  activity water fj
or}esent on the tuber co%lo[n also result In oxygen aepletron

n'eken rrg'trfttt T Of RSB0 e o

C0 SI er-
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the potential pathogens are protected. This was con-

f]dg%hog non the ubers thro Oat e firmed when pectolytic erwinias were detected in lenticels
ee nown3 epat ogass 0not  and vascular region.
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Studies on Transportation of Anab-E-Shahi Grapes

V. Krishna Murthy, O. P. Beerh* N. Giridhar and B. Raghuramaiah®™
Central Food Technological Research Institute Experiment Station, Hyderabad-500018, India
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Effects of post-harvest treatment by fumigation with sulphur dioxide, and the inpackage fumigant on quality of ‘Anab-
e-shahi’ grapes during transportation by rail from Hyderabad to Ludhiana and to Mysore were studied.  Both treat-
ments helped in preventing the losses due to berry drop and decay and in maintaining the fresh appearance of bunches.
Inpackage fumigation has proved practical and more suitable as it is cheap and simple to adopt.

‘Anab-e-shahi’ is the main variety of ra es cultivate-  bunches were harvested from the late season cro
?tra rages nﬁnch aceoun sgfo 9?] JJer cent Pn the fast \ee ?Marcté}no Co merc?a? Lﬁ% In

in An

?the tota?{productton Inthe Je lop. un season conventtonal manner on t esame g grams
over 60 pe cent of the I%rageso IT0 V\%t maturity were ;fa ked In ea

0 baskets which are omal segb

Pro e s exgt dté) Istan

%ts like Delhi, C Htta Bomp )g adras and  bamb

atore by train, which takes 2 t0°3 days to reac or ratl trang CForatton Tebas et sc n n lins ape
ameter tteto mattebotom

te esfl at
ro onsderet%e Ict) and sp0|la Ienof garage% due to betl ?enst 61SCg]nC att'/e COV%?%] |s“%rg\[n£ 0 \E/lnt eat gtrgular }
ttmatey ect te u ty an r%a Reta e% raﬁ]e bunches are acEed |nte hasket méﬁrgla ers
raes. Earfier a |re ortﬁt ﬁr botto totetgwn er shred_ partl on
e o prbeitolon, el ye il ) 1 g
(#ecay ag €higraﬁfs aOetaI [go re|op Ihg enment vvas I rangamt esign with
the eftect of growth regulators 0 teiferry r8ro three tredt Btht Q? tro out ;tr at-
anaswamy ‘et aj.4 haere parted the effecto rnent SS um| aske er pac
arvest sprays with ormu o|ons C tamtno ot ID% g ets atattme wer
LR S tnaaat Lt e
mg transporta r? e cp P 8 now @ %or 101vo ume eSOz con en
%rlter studtes ca{)fted out at this laborator 5|nd|catd ra on |n ecamberswasmalnt |n§ } §>er cent
dac

stored 4 room teme ature. |n nackaa%e{ fumigation
Into b esasmcntr

tat ra
Or. more than 7d um| atton 1 packed 98
: ‘t”etta i O%f“na A BVM “;g;a P ]
I

I'O and ECay WErE I duce T [Q_ e has et In"Detween ?( ers r%p(f unc ES
resent stu es OI'] cted to assess ine % or each treatment BtS were R{Eﬁ%
gtsse fwo Slm e techniques on tit b%i? |ty 0 r%r?pes Transp rta ion to hudhtana he ah OVE,

en transga orted I conventiona Bts’ by ral lﬁ sg rom eac freatm nt) vvere trans orted to

stant"places. udniana by express frain on t esa eda ne fran-
s%ment 0 teco ment took ace [Yat
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Present addresss :  *CFTRI Expt. Station, Luchiana.
*Ns. Robin Cemicals Pyt Ltd, Mecras-29
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Purification and Regulatory Properties of Phosphoenolpyruvate
Carboxylase from Banana Fruits of Dwarf Cavendish
(Musa sapientum) Variety

S. H. Satyan and M. V. Patwardhan

Drac Irn]e of Bmfhemrst and Plred Nutrition
Central Food Technological Research Institlite, Mysore-5/0 013, India

Manuscript received 5 November 1982; revised 2 September 1983

Phosphoenolpyruvate carboxylase (PEPC) activity remained unchanged durin? ripening of banana.  PEPC was purified
84-fold and its regulatory properties were studied. It required Mn2+ and free sulfhydryl group for activity. ~ Km for
phosphoenolpyruvate (PEP) was found to be 0.11 mM and Hill coefficient was 16.  Succinic, malic, aconitic, and
<-ketogiutaric acids inhibited the enzyme activity competitively and pyruvic acid inhibited non-competitively.  D-glucose-
6-phosphate, D-glucose-l-phosphate and  DL-3-glvcerophosphate activated the enzyme by decreeing the Km for PEP.

(ST OOt (LR B e T
15 Jnvolved i irreversiol car oxylation™0 phosp oe 05 per cent polyvrn viroll one r
nolpyruvate P o form Oxaloacetate OAA cent’ cysteing ‘I ‘a sean arntar
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acterial? and mos of ep ants14 but not n anima M Trrs HC eartantl_| was draI grnr amst2
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to stand for 20 min, The precipitate was collected after  optimum was found o be 8.0 being similar t other
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Dhal Recovery of Pulses Stored in Three Regions of
Andhra Pradesh

V. VIMALA AND P. PUSHPAMMA* _
Department of Food and Nutrition, College of Home Science, Hyderabad-500 004, India

Manuscrpt received 3February ].983; revised 22 October 1983
Dhal recovery of green gram, red gram, black gram and Bengal gram stored for one year in rural households of three

regions of Andhra Pradesh (Telangana, Coastal and Rayalaseema) have heen assessed.

Periodical estimation of dhal

yield has revealed that as the period of storage and level of insect infestation increased, the yield of dhal from the
four pulses decreased and the yield of broken and husk increased. Decrease in dhal yield was more in red gram (7.79
per cent) followed by green gram (6.98 per cent) Bengal gram (3.04 per cent) and black gram (2.67) per cent) and
among the regions Coastal region showed a higher percentage decrease in dhal yield except in green gram.

n Andhra Pradesh, thou Fe a small %uant%]of scf

e ot e
£n Wioe t Use d. Mean |!; %COﬂlCﬁtl

Ises
pnman ose Possessm? atou% 10rQus NUSK
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Materials and Methods

Selection o fsample: REd (Cajapus cajan), Qreen
gram é’haseolus ureus), gram (ther arjefinum)
na, black gram (Phaseolus mungo ) Were selected for the
study.
Table 1. regionwise distribution of selected households

Region District ~~ willages ~ No. of families

Telangana Khammam tgr:an:laya 6
Coastal Anchra Guntur 6
Rayalaseerma Anantapur - Tadipathri 6

re 0ns 0 Andhra Prades g(q 0asta
alaseem jtons Ther IOI\WIS Istribution
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standardtsed procedure. The det? F??Y o

are qiven

Green gra ry method
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Int %astonechakklandtende sked:
remove yngnnowm
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i
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T
g e
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Before illing the sample, insect | fsta on, mﬁecA dhal smaII bro s hi %rokens and huysk di (il‘{]ere?
count an eme7 amage Were assesse y the met sa ples cob ecte rom rent regions In al our
%E”re n gram [an red

suggested by Pillai et a1, ulses (T
mm Imum dthnﬁreI In a\m&es from
Results and Discussion anganar egsroP emmrmum |'vield was btain-

The Ba#fgre(!d of IPe four e efore and dP m% ed I sam ro[n Ra 1 seema region. I Benol
storage différea signi cantly 0.05). The yie gram max mum ahal was obsérved in samples

Table 2. milling quality of fresh and stored green gram from three regions of andhra pradesh

Dhal yield (gkg) at ciff. periods of storage

— Intial 4 onths 8 months 12 months
Dhal 677.33+ 1081 650.00+20.00 643.00+23.30 626,67+ 211
Big brokens 4750+ 214 58.50+ 340 61.33+ 320 64.33+ 373
Small brokens 65.17+ 660 65.50+ 35 66.00+ 548 71.33+ 340
Husk and powcer 210.00+10.10 226.00+14.72 229.67+19.15 231.67+16.95
Coastal
Dhal 674.50+19.43 64583+ 193 636.17+25.82 622.67+11.06
Big brokens 52.16+ 471 58.00+ 381 63.67+ 3% 69.83+ 376
Smell brokens 6067+ 1014 68.00+ 890 69.83+ 6.7 71350+ 528
Husk and powcer 212,67+ 930 228.17+ 609 230.33+ 56 234,00+ 681
Rayalaseema
Dhal 641.50+11.98 629.50+ 955 610.83+ 7.13 603.33+ 471
Big brokens 12,67+ 471 13.67+ 256 19.17+ 367 79.33+ 390
Small brokens 1667+ 243 79.67+13.49 82.67+ 509 86.17+ 397
Husk and powcer 209.16+15.89 217.16+10.33 221.33+ 150 23117+ 461
Table 3 milling QUALITY OF FRESH AND STORED RED GRAM FROM THREE REGIONS OF ANDHRA PRADESH
Regin Dhal yield (y/kg) at ciff. periods of storage
— Intial 4 months 8 months 12 months
Dhal 719.50+16.52 6911741311 674.67+13.94 655.17+10.19
Big brokens 42.67+ 215 48.00+ 404 5150+ 547 56.67+ 4.9
Small brokens 34,33+ 509 42.00+ 4.16 46.17+29.83 51.00+ 245
Husk and powder 20350+10.31 21883+ 1191 22167+ 808 237.17+ 6%
Coastal
Dhal 690.67+ 6.8 658.17+ 982 637.83+ 9.8 621.33+ 502
Big brokens 46.33+ 368 56.50+ 350 6167+ 34 67.67+ 314
Small brokens 31.67+ 262 47.17+ 6.18 50.83+ 7.9 59.00+ 526
Husk and powder 22533+ 431 238.16+ 245 249,67+ 427 252.00+ 361
Rayalaseema
Dhal 644.00+ 592 632.83+ 4% 625.33+ 871 615.67+ 840
Big brokens 57.33+ 269 59.17+ 297 60.83+ 5% 63.00+ 224
Small brokens 60.50+ 2.14 63.67+ 249 65.33+ 359 64.50+ 423
Husk and powcer 2817+ 1R 244,33+ 34 2850+ 525 256.83+ 6.82
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Table 4 milling quality of FRESH AND STORED BENGAL GRAM FROM THREE REGIONS OF ANDHRA PRADESH

Region
Telangana
Dhal
Big brokens

Small brokens
Husk and powder

Coastal
Dhal
Big brokens
Small brokens
Husk and powcer

Rayalaseema
Dhal
Big brokens
Small brokens
Husk and powder

Initial

6/5.17+ 6.70
42.50J; 29
42174, 261
240.164; 498

693.174; 546
49614; 529
39174 642
218,004, 458

660.834; 534
20674; 229
A3, 1L
234.174; 353

Dhal yield (gkg) a ciff. periods of storage

4 months

670.174: 042
43674; 350
42.164: 3%

244.004: 560

687.834; 828
49.504; 547
38.004; 6.24
224674, 509

673674, 53
53004; 238
350, 13
231.834; 291

8 months

662.50+11.21
44.004; 361
43.174; 308
250.334; 154

679.004; 959
51.504; 6.02

39174, 484
2203%; 512

668.174; 367
5,004 19
36.834; 254
241.004: 265

12 months

653.50+ 860
46.33+ 1%
4350+ 320
256.67+ 6.7

670.30+11.03
53.67+ 562
41.67+ 4%
234,33+ 1.3

663.00+ 5.16
54.67+ 149
38.83+ 34
24350+ 4.3

Teble 5. milling quality OF FRESH AND STORED BLACK GRAM FROM THREE REGIONS OF ANDHRA PRADESH

Region

Telangana
Dhal
Big brokens
Small brokens
Husk and powcer

Coastal
Dhal
Big brokens
Small brokens
Husk and powcer
Rayalaseema
Dhal
Big brokens
Small brokens
Husk and powcer

v o %%F
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ana. With 1
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Hentt at ast
of miect Infestation Increased
In all the four pulses (Table6 with the consequent S

from coastal e(ﬁmn foIIowed
6s

Initial

758,00+4.55
40-834; 157
40.33+3.22
16083+ 390

121674522
3.33+2.21
42.334:2.13
194.67+3.54

712674, 109
034,325
31.00+4.40

167.004:2.38

om Ra[)éala
% gram
coasta re

e by

4 months

194.174;5.10
40834, 254
41174, 163
16383+4.45

1083478
31,674 3%
43334:2.49

198.174;344

1668319.37
32834552
29,004, 7.09

171.334:6.34

Increase Iﬂ the
Grains st Oé
a3|e
FES K arves
[€SE

R

Dhal yield (g/kg) at diff. periods of storage

8 months

L1745.79
41.004;2.45
41,334,160
166.504;3.35

710004961
40.504:4.75
45.174:2.97

204.33+3.66

758.004;,5.13
35.00+4.69
3L50+7.11
175.50+4.79

are Sl
€ larvac 0T 0ru

e

12 months

T43.83+21.75
42,67+ 22
4283+ 1%
17067+ 373

703.17+10.35
42.83+ 484
46,00+ 4.0
20800+ 404

75117+ 601
36.L7+ 452
32.83+ 584
179.83+ 724

vield of brokens and hush (Table 5)

a lon me en ra
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Iﬁ? %hﬁ%n .s
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evelop

ECIease
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Table 6. the effect of insect infestation on the milling quality of fresh and stored pulses

FROM THREE REGIONS OF ANDHRA PRADESH

Green gram Red gram Bengal gram Black gram

Sorae Dl In %, D %e/ rrrre Ol Iyt LA Ity o

el ke | el b (el

BT ® T gl ek
TeIangana Region

0 6m3 - — 195 - — k2 - — ™0 - —

4 600 10 40 6912 5 22 6102 5 16 ™3 D 14

8§ o0 0 76 647 16 50 6625 ! 25 L2 9 19

2 667 % “g 652 Bl 6k U I M8 B 24
Coastal Region

0 6/ — — 6907 4 17 682 — — 27— —

4 668 10 43 682 B b4 6818 5 14 708 U 26

8§ 662 2 94 6718 2 85 610 D 24 700 2 b6

2 627 & 162 613 & B3 603 9 46 182 X 80
Rayalaseema Region

0 65 — — M0 — — 600 - 1 2 04

4 605 — 31 6328 ! 21 6137 5 08 7668 ! 14

§ 608 X 80 653 U 45 682 1 21 ™80 2 5l

2 B3 ¥ B5 657 A 88 630 I 31 B2 % 6.0
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nside the pulse ang larval feeding i
V\?neﬁ tpt %}) lérrse mrﬁed rYnstead %J S Qetting split  that area.

Into two ve te becomeﬁ In reen ram, It was qhserved that at the end of

ng { ulses, as the period of storage |n sstoa rrod the percent e decre e
crease h er rease in dha |e wasose e |nd er cent) Jn the sa
d gram follo reen oram, Be a ram an store t-'{ l}é Jase ma ere e level 0 ms ¢t In 5
|ons am es ostal region tion almost srmrIar to that observe

vredA'n] rce ta ecr end yre?ri except  coasta regron _
ren gn pes rom coasta r\elgn Apart from, insect fes ation, rthere a v\r,eh seve{
erI eI |nset Infestatign fa?t s that arrse out o arret difference whic

com(grared wrt sam es stored romt e other tvvo Intluence the millin charaofrrst{cs ofgrarnsa In qr r%
W(i Eijpes of focal varreﬁ BS Were stg ﬁ (F

Qn ﬂst resent study, the recenlta el crease in mois- rgansrta ang R apas 10 sna ree
ture COHBSHI ur ng tora ﬂ] UISES Varleties whi WOUJﬂ rte ECE/ﬂt [(]j

more In the sample from oasta region reﬁt ram lévtvai In conclusiop, It can sae that Insect | ?es ation
er cent, SB l% 5 per cent’ Bengal gram 23 oesgave an effect on dha al Vield Irrespective of the pulse
er cent'a ga 19.97 per cent). Grd sabs store
or ture above éh e leve| wnen the'r atrve umidl

Borroun In arr 1S IH us mrng more  Acknowledgement
susce tiple to O,nse In estatr g tegr Inwas  This r%/gstr%atro S hee frnanced é)g/ the Inter-
tored 1N ordin ? ﬁos In &l the” regions, national lo e esearc entre, Canad H er
which 1S not alr ignt %her moisture absorp-  the Probect ? Hat"\]/% 0&“@” towards better
on was onserved in sampls stored In coastal utilization of locally available fo



GUPTA AND RAO: LOW-LACTOSE INFANT FOOD FROM BUFFALO MILK

References 4. Pillai. S P, %harana | M V mjer S
1 Pushpanna P and Chlttenma Rao, K., critical Analysis- erOd i s SaPTfEtr?lérOI q

Prod fenI]I(S)eOIAI‘PI&UH W&% l&radesh Int B|odeter|or BU I

HAB Ut|||zat|on Problen*s in Food Lequmes, 5 Pingale SV, Kadkol, S B nat
Fﬁga’ utrijt naI I entfﬂ Focd Leg lf;?ge mectmfestanon on StorEda&jmaa'\Bm ﬂ'een gram
b/ te5§f|nce Igﬁb |ons eW BuII Cent. Fd Technol. Res. Inst),
I

3 Kurian, P.P, Advances in milling technology of pigeon pea. Pa’é’nt.on Oﬁfogd EL%[ I‘a“mmlr?ﬁsoeﬁ—' ftheIr e

%@I% %te na 'Onoarlgamnfsed rbvo F§I& Peas. %{t}rgwnanadéen u ural Blee\ﬁdﬁ%nsm (% olq(? @%

_)

Low-lactose Infant Food From Buffalo Milk*

S K Gupta and Y. V. Rao
Dairy Technology & Engineering Division, National Dairy Research Institute, Karnal-132 001, India

Manuscript received 3February 1982, revised 24 November 1983

An attempt was made to standardize a method for the manufacture of low-lactose infant food, either from coprecipita-
tes (low, medium or high-calcium) or sodium caseinate obtained from buffalo skim milk, conforming to IS1 specifi-
cation of infant foods. A low-lactose infant food made from medium calcium coprecipitate, with unsalted buffalo
milk butter and ground cane sugar was organoleptically acceptable. ~ The infant food contained 24.2% protein, 24.7%
fat, 4.5% ash and 40% carbohydrates including 2.1% lactose, a solubility index of 4.8 ml and a protein efficiency
ratio of 2.7, as compared to 2.5 of :asein.
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*Data taken from second author's MSc. - Thesis, 1981, Kurukshetra University.
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Table 1. composition and characteristics of low-lactose
INFANT FOODS (LLIF)

Lowlactose infant food based on

LCC
Moisture, (%) 43
Protein, (%9 268
Fat, %0 23
Total ash, %9 44

E:arbg@;drate % 20

Lactose (%) 22
Caldum (m % 5500
Phosphorus,(mg%) 5800
Bulk density, (o/ml) 0.46
Solubility index, (ml) 45
pH 11

oSt LA, M

rs|

M HC € S

1345 44 Max 45

%2 UG U2 Min 200

T U2 A BY

15 49 41 Mx 85

00 00 400 Mn B0

71 18 29

00 800 500

B0 750 540

05 00 0%

18 46 52 M 20

0071 N
g

) furd Hence it 1 Poss Ie 0 sd?furbher Tedy

Table 2. overall sensory scores of reconstituted low-
lactose INFANT FOODS

Lowlactose infant food based on

Saple LCC ML HC sc
No added flavour (control) 64 66 67 65
Vanilla fiavour 64 68 67 68
Strawkerry flavour 68 69 66 67
Pineapple flavour 64 70 67 68

CD for sample: 0232 Abbreviations as in Table 1
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uc anan.apd Hen (efsonJS Iso seemed to prefer MCC
thelr Infant Tood. formu

nuionl evliaion ?Egb Gl pane ft 1 |(3§3
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Table 3. protein efficiency ratio of low-lactose infant foods

b Avdat’}e'” h

LCC 1%).0 30 3%
MCC 1331 44.61 30 210
HCC 05 0 30 20
SC 26 416 30 270

Casein (control) B2 %51 280 260
CD for diet: 0.2%6. Abbreviations as in Table 1
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On the ineral Content of Some Uncultivated Leguminous Seeds

Radha Pant and Pushp Lata Bishnoi
fitment of Biochemistry, The University of Allahabad, Allanabad-211 002, India

Manuscript received A April 1982, revised 19January 1983

Ash samplained from seven leguminous seeds were analysed qualitatively and quantitatively for their mineral con-
tent.  Prtof 19 elements (aluminium, barium, boron, calcium, cobalt, copper, iron, lead, magnesium, molybdenum,
nickel, phos, potassium, silver, silicon, sodium, strontium, tin and zinc) have been detected and 16 elements quanti-
tated.  Piof precious element silver in all seed ash has been reported for the first time. ~ Silver, barium and

lead occur i their bordering limit of spectroscopic estimation. ~ Sesbania grandiflora seeds have been found richest
in aluminiibnesium and phosphorus content.
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Table 2. quantitative analysis of some uncultivated,

LEGUMINOUS SEED ASH FOR MINERAL CONTENT

(Spectroscopic ersrtétrr%t(ijgngs eﬁ%sadofas segdper.[sh) of chemical

R Sy M s g
1L Aumnum 60 5 60 5 % 60 50
2. Barium 0 0 0 10 10 10
3 Lead n » 0 — — 10 —
4, Magnesium 2000 700 5000 600 5000 5000 5500
5 Moybdenum 10 10 100 150 0 15 70
6. Nickel 9 3 10 1 8 8 8
7 Silver 1 1 1 1 1 1 1
8 Strontium 0 60 ¥ % 10 9 &
9. Tin N — — — — — —
10, Copper 325 9 35 30 25 10
1 Zinc 3360 5 40 35 40 35
12 Cdcium 105 20 27 130 115 100 105
13 Potassium 220 10 27 200 260 215 %0
14 Sodium 28 107 55 15 14 50 33
15 Iron 012 03 014 05 014 03 019
16 Phosphorus 1463 884 820 820 108 170 200

9. No. 19 byarc emission method *1. Bauhinia purpurea
3. No. 1011 by atomic absorption method 2. cassia glauca

3. No. 114 flame photometrlcnethod 3 Deloniy regia
Sl No. 15,16 [y chemical method red ﬂovrered)
|x r
Ol

Pongamra prnnata
. Prosopis juliflora
7 Seshania grandiflora

AIthough all the seegs revea{) J resence of aIu |-

nium, _magnesium an m In 4 recra
uar]fr fles, Sesbama greh i] concentrate them In
|mu fltles. est percen dge Of copper

Uan
g h% een etected |n the sgeds ot Delonjy regi
OWered) WNereas cassia glauca EXCEEOS ar 98
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In clcru sodium and Ipotarssrum content.. Wnrle
seehe and ‘strontium o cur in v?rg (J”I% %uantrt es.in al
sam es barrum srverand ccur oy in just
measur guhah IES _Cassia Iauca dnd Prosopis
juliflora. Stan [g est 'ﬂ ron_con ent and p osphoru
although present” In' all sgeds prosopis juliflora_And

Sesbanja grandiflora CONEAIN the maximum  quantities
thereof
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Oxidimetric Determination of Dulcin (P-Ethoxy Phenyl Urea)
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Central Food Té(r:]a ytogrca Research Institute, Mys

ntrol . Laborao
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Three new oxidimetric methods for the determination of dulcin (p-ethoxy phenyl urea), a non-nutritive Sweetener, have

been developed using the oxidants cerium (IV), vanadium (V) and hexacyano ferrate (I11).

The above reactions are

stoichiometric consuming 26, 1o and 10 moles of the oxidant respectively per mole of dulcin under the experimental

conditions.

DuIcm ethoxx (Phe | urea), a non- utrrtrve svveete
ner, rte under the provisions o Preventron?
Foo ﬁ ulteration Act, and Rulesl ereotl
15 St em Used mmny ood produ s suc ev ra
es Ice ¢ dem r;ecan ethf Pro?osed ear ef
or Its determination” n J ?ude colourimetric2 «3f
\Pectrorrhotome rc/ an Iuorr etr‘c 9but S0 far ng
olumefric metnod has Bve 8 rmpte |
fonvenrent oxidimetric met ods are veIoP r]
Irst time gl 9t xidants srirc 2 ercslrtJ ate,
sodium vanagate and exaccyano errate for Its determi-

aures are adopted as the

nation. Bac trtratron prﬁ
reactron |s not rapid enoug
temperature.

Materials and Methods

All the reagents used were of ARJGR. rade.
ecinormal re gents ot ceric Sulphate, so lum va ﬁ ate
from ?mmonr meta vanadate), B? %ssrum eXa-

et N
rﬁtc e | é water. 0. antnra-

mym
gNPA}wafﬁrePargg db Hrssolt[/)r t/tm mini-

mum amount 0 uric acl
leWWm

rqcedure using errc sul
S0 utég(r)t S mixeq wit Fmg ée 50 utrog
Ina 250 ml conica af ffe ra joint an
reqursrte olum 1G acid vyaS% aintain
the overa aCl ,&/( en ?lr ted to 50 ml. Tne
mixture was reflixed on a hot plate tor
cooling, thwas titrate Iagamst S dard
nium qu ate using NPA as indl caor
Prpced re. using sodru vanagdate
gu oin sl tronvva?mrxg with 20 mI of
ate and the overall aciclity was maintaine

or direct titrations at room

of %errc Su

WI'[ a Stag(éa

min. After
eIrous ammo-

f

at 4 to 6N

The recovery of added dulcin to synthetic ready-to-serve beverages has been reported.

usm? hydrochloric aerd in a -volume of 50 ml. T
1reac lon mrxturewas eptat room tem erature 29 C
or 10min. t\rﬁsthe titrated agam tandar errou
ammonium sulphate using NPA"as Indicator.
Fro edure usmg hexacyano err te III IA

du cin qutron | wrt XaC o
errate an the overa alka V\% mamtame
usmg so lumh oxrd % [luted to 50
reac on mr fure ep Ina mg ter

erc econte e as were

a%r sl?g Wto |QZ rog orrco Ct.?ncs ae werlo ?jcrfeé
gtfl ?t rPbera eﬂ 10 megwas i atea against standar
sodium thiosulp tismg starch. as indicator.

ate
Tne amount” of dulcin™(X mg) present Is given by
X = =N (VI-V2 where, M is the molecular vrerght

duI in N isthe normality of the titrant us
Chgﬂ “te (5V2|sntt te Ihesami
nrst umboer of ¢ ectr ns involv mt e reaction
20 0an 10res ectrveI rcerrum , vanadium (V)
nd hexacyano ferrate

Procedure or the determm fdulcin in beverages:

aio
An a[%proe (?tfuﬁlﬁggltﬁkef[f He beverage con amm

Into a se (s unne

de alkaline usin rﬂ ne cen sodiu rth
Xice an extrace rt 3x4 m rtrons o X
e[ i ecom me eth er ract wa hed fre
arand ta en into aconrca ftte Wrt a standar
joint, esovent ea Ove mentione
procedures were fol o or estrmatron

Results and Discussion

The wortg
It

of dulcin, under the set experi-
mental con éj :

?ons gre found to be 525 mg in case of

*Address:  Dept, of Cremistry, Andhra University, Waltair-530 003,
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T nnttn?n; it
b moles fo P (FI’HIOH(SE gﬂ(& ‘OXI d IVT CO%) e% reac-

Dulcin acded Cerium t|0n and deqgradation our moles Tor ethanol
Wmndmmﬂ
Mean£S.D.  Meant nt d fes, P readl unde d >i|dat|on th(t]

all ese ‘dantss quld pe anse I acld a
18'.8 18.'832%8.'8% 503_0%3 383% 88 ca elne are found to mtefEere n tBese esttﬁatlons resu7t
50  1496:012 14 89032 14644064 Ing Ina pos t|ve error The Interference dug t sa lcylic
B0 1794050 17810  16.26+1% ac? and other nt) eno cc?m) L@escan easﬁg ? VQid-
N0 1064406 1950—1 @ 02— Fas hese.co poun s will not extracted ﬁ
GINIC A LU
B——— eai ey
cenuméag/g Zﬁm in case of vanadtum and 515 Pse of commonl délgaﬁa ecﬁemhcas and can be used
exc no ferrate (H [ECOVErY  Tor purity assay and estimation In Deverages.

Ulcin taken erent range ‘g the pro oserd
omgtmetnc roced]ures 15 1%tven% Ye prg Acknowledgement ,
c%%t%ge [ec e(r)y ranI%0 om 9 1004, 97, Tne a\dthors are th nkfuI to Dr, D. Subbara% and i
8 1 case of 0XI nts cenum Kf aara thelr suggesttons durin ecours
vanad |um d hex ctlano ferrate respe;itit]ve P/ which |nv Sl at N and to thé "Director, Central Foo
aweg da %? corEJe ItS un ass & TBCOVENIES Techno cal Research Institute, Mysore, for his en-
lavaured a

c ready-to-serve orange couragem%
g m “qiven Tab
t % d sat |s A 3

avoﬁ EVErages I concentratl
t L The Prevent] nofFood uIterct|o ct andRuM
ehlgh omﬁon potenttalsand he stability at higher A Irgctorat (ner nistry
te egerat res of these OXI(ii{intS are the reason {or ?]Ir /) 0 L%m 15 0

2 are  Reference

L She 8 B

(T ex Aatneg f ?dn Into, COﬂSIr(}%P élont 5 and Silveatro, ?%ghﬁor]ftnc determlnatl%ﬁf
cco Itions @ ulci undeﬁ oei a)(] J()l 51 e 3IeneModerna (Chem. Abstr

to the formation o pamln e ethanolo, oF 4

Hirst Imes, 1. and I\/Iaclen G Determ|

mino phenol oxI umes. 22 molesll
ad t%jes? rpethaﬂol ox@aﬂon Tﬁl |s further con- 5 natlo'\(OfgoC"}%i StetLe(n”t‘ttnanon 0 uldn by
1

nown quantity of ethanol to the . Hakkaid
oXI at|o mIxf ?e and esta(it?t yexces:s our moles. shotu en ADs. ﬁﬁ u7f égﬁé&(ﬁ

The consumption of 10 moles eacff of sodium vanadae 8 Stgayevbggmenr{nlggtghn of o ndoghol-re beefeps

1. off aIMeth AnalystAE%OClﬁt J %l ytical
Table 2. percent recovery* of dulcin added to synthetic %%e Il?%?{}

“New i uonnetncan 5 of
q anﬁdsmgsodlumm{ te ' Chem. Pharm. Bull. ,2%,

. f
&g MeanzS.D. |V| +S D. e : chm (ki ?rdglum nitr ezva'tls\é\é tﬂuu?gsrsrﬁt mlﬁeﬁlwsﬁ

Water (control) 100 100.6+0.6 101.040.9 1008+07 10 ucm F Amorming, V., e%n dulcin i foods.

H

38 3

(orange and Ilme flavoured RTS beverages 8

dO 50 99.0+0.2 08.6+0.4 08.5+0.6 st Su r Sanita., (Chem. Abstr.
Orange beve 100 1010408 1003+ 11 1018+17 11 | J, At the use of ceric
TR W G010 OTRrLs Gi0eLd ﬁtﬁt terﬁ%necatlonofs O:é gear‘d?eo}e
Lime beverae 100 100.840.9 10L0+13 100607 %TL’]% 5%35 C &
-do- N0 98407 974416 970+1.9 2 Co mle nﬂetad|funct|0nal berz mden
“Values are mean of five analyses vatlves |n OXI ate har (%e)gg Je onvnhnlamnes
J. Soc. Cosmet. Chem.,, 2



Activated Clay as a Seed Protectant. 1. Studies on the Damage by
Ephestia cautelia Walker and Trogoderma granarium Everts and
Its Effect on the Germination of Wheat Seeds Treated with Clay

Karan Singh and S. K. Majumder
Central Food Technological Research mstrtute Mysore-570 013, India

Manuscript received Kl January 1983 Revised 11 October 1983

The effect of different Types of lef%/cton the germnatlon of seed and the danage of Ephestia cautelia Walker and
Trogoderma granarrum Bverts damege on germination of wheat seeds wes studied.  The following con-
clusions wiere crawn; S<ao mtnatron vies not | red in seegs treated with clay.  Moreover, 0.1 per cent level of
AC 11l (activated H. Keolinite). AC IV (acti condrtrored kaolrn) and AC VII' (partially activated Ca kaolin-talc
fomulatrons indlicated quod on gennnatron ranarium _ffected the germination
of seed treated with AC V (activated Ca kaolin and AC VI |aII |vatedg kaolin-alc formulations) at levels
of 03 05 10 and 15 roentandseedst with AC VI at 03 per cent level, 25 days after releasing larvee
In treated seek. V\nereas nonvel germination wes' Significantly recliced | |n s trested with AC 11l and AC IV at
03, 05 ad 10 per cent levels dgs after relessing laivee. (3 AC HI ad AC IV at 15 per cent oould
e wed to gr otect’ seedls of V\Ineat the infestation of 1 ranarrum 4 In seed treated with AC VIl and
AC V at 15 per cent lewdl nomal mingtion was_not affect caused by E. cautelia. . THiS WS
also oosenved in seed treated with AC 11l and AC IV at 10 per cent Ieve Significantly poor germinetion wes
recorckd in seed treated with AC V at 03, 05 and 10 per cent levels. In seed treated with AC VI at all levels
nomel germination wes sigrificantly affected e fo camege caused by the ceveloping lane of e cautelia

Deterjoration in stor? e bystored [ain pests s one. (partjally, activated kgolrn -tal formu atron
of éhe %mﬁortan probléms “In arnhrnrn %a {,t%rﬂ‘ | pa Ia ac IVate Cakorn aIc ormu
Seecs 0 hFat common Wit ot er cereals wWhic dt 66 ass s N eIa oratory at
are often Infeste utelra nd 7. granariu ICH er ent atrve %

ﬁ%fjgt gngrtrriFnaCtigE\é) eg% .gt:tl’t es%a °§ n%:l:srerown e ttttet o gjﬂeﬁ”{g dtne r%efdértt‘t e ?%E”Fﬁ ;
ests and ﬁse ect on t mat?on nt\%ﬁeat eeg %/ %91 nr Lwﬁ% ofV%er% eseIn a?g ?erfeased to eta%/
ver susce tibil] of er nt v |et|es and strains ontaining the seeds, Thejars were coverad wit
eat 0| ectr esta on en re orte y ncot and Kept in desiccator at 75 ercentR.H. 1
atter eg atr an pta/ an t al. concentration of ¢la wasr licated four trms
tention h so far to e Cidate untreated check Served as congrol.
eect Qf mingra compo Its ect an eleasin telanrae the seeds’

ect an ays.aJler I

nin
n seed germination. ~ A tegt(n %een made, t@ere- sulHecte top emperat N an qven or
ore, Wi ﬁ cau%elra an granarjym N 10  check Turther eveP h Aarvae The
eterming t t niestation  and |t§ effect on thef unt eated Seeds were also simila X/ One set o
%ermrnatron of wneat treated with cifferent types of eac atmentbwa% kept 10 o etepercen
ay See Ineste XO e larvae 0 gra arr 39
cautelr Alter the ntage infeste
Materials and Methods In e C |Cat|0n reC r
Seed of wh twere se arately treated to g P Alter [1 al freafment, germrnatron tests were carried

eve 1L Germination rsed | [
%% ] &actrvated kao Inite), A8 gac%)e condl- \%t Gneormafltﬁi]rmvrvr?gng%te rsee de Pct(? 1 OUES

tioned kaolin), AC V' (activated Ca kaolin), AC VI oy emerged normally and showeds tis actory grdlvvth
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e |eo and
mination t i(f
ot taun

|n ste see
ormu a reported b

the reduce percen

germma on-n

treated seeds after 2

?al Sed, as ¢ Ic

also Stualed.

The results snow
levels was significantly superior 0 other treatments, h'ﬂ n ésmlonbx ({/h the Spe

the vraE

Table 1. percentage infestation caused by developing dl%erenttypes opcayare glve In Ta e2

ResFIts and Discussi

that AC IV at 10 and 15 per cent  freate

i

« abnor
Were amatje
As the ger

N et al.,5 WaS UuS
rmma lon. The percentage artra

SINGH et al: ACTIVATED CLAY AS A SEED PROTECTANT-1

Ere n?

Ination In control  untr ated

nd OUt fation

T. gra rium,

SeEAS vvere satrstrca cen age 0 partr

a
Ca(JhGDbclz Th e%ermrnat AC hh Smtornofesstat{g

el
h?t?eed'gh b
seed S&&USQh ranarrum WaS I'ECPI'
f er cent

months of Storage was

a 15

results 0

LARVAE OF E. CAUTELLA AND T. CRANARWM IN DIFFERENT TYPES
OF CLAY TREATED WHEA~ GRAINS

e

TX%Q y*of D(%sa})?e

AC Il

03

05

10

15

Vean

AC IV 03
05

10

15

Mean
ACV 03
05

ACM 03

ACMI 03
05
10
15
Vean
Control

“For details of clay types see text

arnst 15150a 25

naegmnatr where The dama ed seeds in the above
used by e.

cautella an

er cent the centage matrn re ectivel Tab? Seeds treated wi
s also ‘calcu atede accgorérgtoq1 itp r\{ YE per eent levels showeg Signif

‘o

Each value is the mean of four.,
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re 0.00-L5 and 20-

. granariu

ted ee 10 ercnt evel 0

M

ranari

AC

0.2 per cent in

i

um

C Il at

ﬂY Roor

l.

In este seeds Increased in
1010 15 percent levels.
caused v

ll. AC
he artra

G

E ca tella
ﬁA
|n ested

EV§ é] nr cant
IGSW&iO served in see
\Vels fested.

tre%e A

EPeCraCueHl:laam Of dan‘?-gegraknearmlm Table 2. viabilittBIEFfERvE,zie_aLtEVsEdesoép(e:[Aignt) treated with

Germ I ly  Typeof Dosage Period of storage in months

eaten Peegttrez?t]y ce;edtermn ngtrgrt]y %t)gy (%%g ) de 6

50 200 63 000 ACH 03 1631 .37 %
560 250 630 000 05 83 R393 %0
290 29 500 000 10 0.5 %.55 %8.25
150 350 25 150 15 80.09 %53 %50
b 26 5B 03 Mean 8257 92.60 %40
W10 520 000 ACIV 03 7818 8.5 87.00
200 250 500 000 05 8.8 89,74 89,75
000 150 3% 000 10 9L66 100.00 99.00
30 000 200 000 15 oo 974 000
13 15 58 000 Mean 86.04 9180 9143
80 2% 2200 000 ACV 03 %652 &7l .00
820 250 129 000 05 66.60 8L48 8L
0 10 115 000 100 69.69 90.24 0.5
0 00 1N 000 15 812 %N 9%.00
0 10 18 000 Mean 69.14 87.88 801
000 1% 11 00 ACM 03 808 8.5 80.70
850 200 1050 000 05 8.3 6 87.00
80 100 105 000 10 89.74 874 80
0 10 9% 000 15 9166 900 9%.00
83 10 1038 000 Mean 869 87.00 87.80
50 2% 5% 000 ACMI 03 857 %.00 %80
3N 7 580 000 05 88 %800 %50
30 300 500 000 10 %.09 100.00 055
150 3% 250 0 15 8.5 9%.00 %80
30 28 4% 0.00 Mean 882 %850 %01
1600 1% 2020 25 Control - 16471 1905 7900
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showth%% viaility was not impaired in any of the treat- trend of nﬁubltlon of e,rﬂunatlon of  seeds wes not
ments a grz 4and 6 months of treatment. AC 11, noticed |Pt03ﬁ,tr ated with AC Van? AC VI,

AC IVand AC VIT showea o inhi vu? effect on ?erm|- ner(?atlonw tweer}the extent of damage caused
Pa“fm at 0.3-1.0 ﬁ%r cent levels, wnereas 15 Re c%nt %}e evelopin dIarv,aeo E. caytella ANCLT. granarium
evel produced nhibitory effect on germination.  This - and percentage réduction in germination of seeds treated

Table 3. percentage reduction in germination of wheat seeds due to damage caused by developing
LARVAE OF E. CAUTELLA TREATED WITH DIFFERENT LEVELS OF CLAY

Type of  Dosage e Yopermine Confick % germination after indicated days of larvae release
%

5 5 % Iy

AC I 03 75 3 8088 . '8 i 3
. | o} Wl

L e :E%) }:Eg) (i’%ffo)

10 50 B5 B0 . . .30) '30)

15 50 B5 910960 R ) R ! :8()) 8:30)

AC IV 03 45 00 8585 .'80) :80) % (ﬁi (1?
05 45 B0 BOK0 A 5 3 851

10 25 00 895W5 :80) :80) 9 .ﬁ) li%(l))

5 000 80  H5%05 '. ) Ik '. ) | )

.80) :80) .80) .80)

ACV 03 110 67 &782 .91) (%L 98‘ ) g%.gz)

05 107 85  8L080 I%O 237) 5317) (%(]5:86)

oo X0 w8 By @

15 70 B2 BIH7 5.‘30) 8:80) 3.‘85) %5385)

ACM 03 105 8§17 Q6975 Z;ge) 5'86) (??‘51) (38‘80)

05 105 87 BB :30) .(5)6 5'@2) gg’.go

10 95 A X :85) 2?0; §5§7) E%;

a omom o gy B
. . 0 8595 . | . .

05 60 02 87B7 %g; 38 .'%g) 26 I%Z) %%)

10 65 B0 %5105 :80) :80) .'8 ) ;%0)

15 65 %5 930980 .'6-’0) "803 .'83 '%7;

Contro 65 W0 §15%5 %.59) ! f98) (9 ) &5%3)
The figures in pararuheses denote the average percentage reduction in gefmination de to inget infestaton, |



Table 4.

T%Of Dosag

AC Il

AC IV

ACV

ACM

ACMI

Control
t

per

05
10
15

05
10
15

03
05
10
15

03
05
10
15

03
05
10
15

tage
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%

6.5
6.5
50
40

52
50
35
20

120
125
115
115

115
115
105
95

59
52
50
25

165

reduc-

ermination due to damage
TREATED WITH DIFFERENT LEVELS OF CLAY

% germination after indicated days of larvae release

rmna Co |dence

ﬁ "

81.8-86.8 ..80)
20 8955 .80)
%5 930980 ..%0)
%0 25975 :80)
00 715825 :80)
&5 8080 ..80)
20  895%5 :80)
80  &5%5 :80)
&7 8287 .%0)
85 8L08%0 .50)
00 87595 '.%)
B2  907%5 %
g7 82902 8298)
87 82912 .éo)
87 862912 :80)
%5  B0%B0 %TO)
80  &B5%5 35%0)
02 877910 .80)
%0  %51005 :50)
%5  B0B0 %.80)
80 81585 %6:8)

sed by t.granarium
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\ reIeasm% tt ia ae Whereas in those treated thh caused bP/E cautella., \Whereas none of the treatment
Prce AC IV, norma ermt atta coa] nErowde proéectlon o the seeds ol Wi eat

3|gn cant ectet?] da s a rre ? arvae against the damage cause

I’ seeds r ed with AC | AC IV a cautella.

b attﬁtttttt"’t o e

s R s

by 1. granarium an

el 5

easin . A. Rev. Ent
f ment 0 2. Yadav, T.D., Sircar, P.and J udies on |
avag 2 Corspondin %UCtIO of 4270 and 4000 a“dSI trnglzlgn Y 'ﬁ e\a}te%;‘lsfﬁ
percen ermination s bserve nt osetreatedwﬂh ikl Rhmpmha veoping
mYca Fpeﬁec&rett evre'% fhe Qorma gerrplegstlltr)]nmﬁs , % i ne 1, 3]
Tegve [eas In seet?s eatedV\X AC VCISP fa ntit N?,oitB;rle%%g B Ired'vlseg;dst)(y 2 I and.S%n

e normal ggermmatlon \\aS not

aﬁeé A even 40 days after releasin ANV, 4 I\/Iookhe B Yadav T.D. apd Sircar, P. Studies on
8efcentag rmingtion uet 1g%cau ed by fm'“a' HM Inaio
?e ? a a 0 I. ran riu ”E Sitotroga cerealela |2
s n| cant? ted me?eceedr?tt eateq W ntts aE‘IIIre ecAC md'anj Em ’

theétarvae In seeds reated Wl A Y ias 35 s,}fﬁ)ran ?”ﬂyma' Zﬂon &Le’(rjées O@mat‘%@%}j

n rmal ermln tion Was SI nl cant afre It effect n seeds of various hi
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anS SIgReTIcant ev%e en ha ermlnal ! 6. Chatt ee S, M., Relative resistance of some ,E\‘\faet}?snalt Fd>usa
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Influence of Capsaicin on the Absorption of Amino Acids and
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The absorption of groundnut oil in rats was not affected by capsaicin (15 or 45 mg/rat) either when it was admini-
stered by gavage along with the oil or when it was fed at 15 mg% in the diet for s weeks.  Similarly, the ab-
sorption of three representative amino acids viz,, alanine, histidine and glutamic acid was also not adversely influenced
by capsaicin as indicated by the determination of left over amino acids in the G-I tract of rats, maintained for 4
weeks on a 15 mg% capsaicin diet or in the mucosal medium in which everted intestinal sacs prepared from rats
on capsaicin diet were incubated.  Further when capsaicin (7.5 or 15.0 mg%) was added to the medium in which

everted intestinal sacs from rats on a control diet were incubated, there was no adverse influence on amino acid
Eg.m ct. 107 mCr mmol%n\éver bzarned from BARC,

absorption.
Red pe er (Ca srcu annum co m
r:onsuntp Jj eopea over |nclia %t Wn er ay, HIst] act. 50 nﬁ)r/m
IS active rrncr e ‘Capsa crn 8me Ie v(Yas Radio Chemicals Centre, Amers
6-nonena re?] the s i etic nalou Nvanr ﬂ N Iotherc cals aterials 0 requrred
onangmjae) have beenr vest atg IS I borator sta r [arne rom oca SOUICES,
(irterrrn Jence on L Iclen rroa r a du |sfrrats 50200 bod
00 constrtuents ere Were no a Verse efrects on t [ B eba ets ag tr
In all the ex er asal+

rowth, fo |tae ht g or ond corsttents o er menis and anot
g i (0 ugg an t ﬂrg er cent capsaicin %

otlcgab HIS OITO ration Teeding. Both were 0r4— Wee
dve. N0 INTUENCE. ON HIHO%Em%gm tion. Amtno acrdabsorptron In vrvo tfalrne solutio

l\?hror% JW retenti réwassrgnr icant” 9 contararn Hr% each o the labelled” amin acr a
cent perer 0ro (Pss signi cantlrt(lowerrnS Itere ava e {0 t\rfo rg?rou faste
er Cent red pep er an er cent capsaicin overn o one et H
Pe roups. As part of oyr eneral Ront ern?ue ce ggop rratw 15solved In oundnut@?

f \garr US Spices, and ﬂr r actrgg PH”CI8|63 on t “the~oth

cap alCl
I trient f ﬁe min ardaln R0 atermtlrseea?rrmaf; wﬁ
?Rat?gnoforpa{ﬁe rt%vr\;eerrr]eé anr}tro en reteenvtvtor(t) S?ﬁe t) eca Otat?OH ﬁ)e abr? enwascut ope {atures
|n ence of capsaicin o, amino acid. absoprjon re mace at the (leo-cagcal junction an attest ACh-
studied.  An earlier report o the retardagion OF growth ~ 08sopnagus unctron eentrr tro Intestinal tract
ratsb ca sarcrnd e 10 Its loweriag 0 at sorption,  Was remaved, thoro fushe th saline and wash-
aso ro d S to stu this as e mgs male Lpto a mtevoume
so ex rrme t sorpton ofamino . [ii). In vrtro _ eirdeca |tatron Rortrons of small
acr S an at In F er? avage alqng with or testrne rerfretse(n?nlgt region were excrsgd
wit orit candsarcrn ) A0Se maintained qn oma i ert er rth control or

lets are reported I ntr er cent ca ar tatn diets.
e ale Fepored sfl I(frme n‘{eﬁts were ush sotonrc

Ane rp the |nt strne evert on a
Materrals and Methods S Ed Wlt
(?tr? capsarcrn Nvanrl I5 0 gnamrd Was Rln ate bu e

obt Ined from F Itzerlan anine  Cen

contro contro q capsarc

this communication.

4 contarnrn 0

53 %[u 0se, |nex e ments ere capsaicin
U-1C (spact 33mC|/mmoe )an Lgutamrcacr U-1C o the incubation |um adjacent Sacs were use
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roI Capsaicin was added as suspension in phosphate  intestinal and stomach contents were washed and, th
Bﬁer We I Incubaﬁons werepcarrlrﬁg LP h EO e| wash:Wch made upto volume and analysegsas descrrbeg

whﬂehe r}Iasks contarr“ ove uan N et al.4

te dnino acl n & e at Statistical analysis: |ff£erences In SOthIOﬂ caused

o \}}V)tr tion, rlhrerlrSthefWreererﬁer tgtlov[\]rr no BCﬂn?? by capsaicin were evaluated using students'V test.

Meta olic sh rncu?hator or 3) min at 3/°C at Results and Discussion

a out ﬁ/c rﬁr er incubation, r\te sacs were — The inflyence of cagsa cin on.the absoélotrong three
rem t a herrn 0 f emuc %cewas rePreseratatNﬁ amino l)s alanine, histiding an ﬂ f3

Irtot eme Iy the serosa ur and tissue  mic acid IS Shown [n Ta Absprption oft e indivi-

were collecte separatey amino acid 1s. n?t affected In" any of ecase?
Determination of ragioactivity: Alrguots of the rom astrorntestrn tract. qr eve eds of ontro
Tcosal ano| serﬁsal fluias vvere 'counte usrnﬂ Bray’s ts In the presence o capsajcin or rom tract

solutiop in a Packard_ Tri ras counter etr ue of rats arntarndon ca sadcrn c?ntarnrng res for 4

ar
WS soPubrIrz |n1 m? ?Solluene 350 and aliquots vveeﬁs e yeve fom rat 8 the_co
were counted similay [0 et ssrﬁ llar to what aheen reporte m%

Fat absor tron Xr determini absorgtron eabs no UCOSE | ts IS reporte
undnut é) Wrthoué rwith capsal rn 150rd5m str ulated at 0 er cent rrn rte
nistere g&va]g In the experime % %trg aPer ce tratron 0 capsarcrn?
ere Uence was st In animals maintaing Ca 5 rcr a Jje erent concent{atrons 0 the
or6vvee ret?ontarnrn cansaicl gISqtagr er cent) - muicogsal da, drche verted sacs of control rats
or the cohtro ﬁ al, Wes adminis r{tﬁ d After  weyg ncunated also aid nof aftect amino acid absorption.
a lapse of 2 r all animals were killed by decapitation, ~ Studies on fat absorption were carried out in vivo
Table J. influence of capsaicin on absorption of amino acids in rats
n vitro® n vitroh
Absorpt@h[}rom Gl t?rgct i thy é/everted sacs " Up(tjake hye/everted sacs
m molesinr 1SSu 0 1 0
Alanine J M & %Vﬂt sy &
Control 0870.03 1% 11268+ 1751 790 33.25+5.50 417
Test 0.7610.06 67.78 13040+ 878 59 33.11+1 44* 453
31,0441 A4 440
Histidine
Control 05510.01 %40 82,37+ 522 5.0 39.66£3.61 336
Test 0.54+0.01 B2 100.80+ 1267 hH 35.900.01* 323
- 3589084+ 203
Glutamic acid
Control 054+0.02 79.20 149.80+ 870 1020 29.8612.72 401
Test 056£0.03 8210 165.65+11.32 997 32.90+1.99* 451*

. . 40.32); 212+ 5.56**
t)/alérfes 1a.re mean+STE$£\/& for 5 rats. Control Vs test not significantly clfferent.

In vivo; IIedamrnoacrds ach (1 05 068 m r aIanr hrstr |utamic ac Ine admini-
R T SRR

e R P R D e
" T e e S R E ) s
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Table 2. influence of capsaicin on absorption of fat from

G.I. TRACT IN RATS

G.I\(Ig)oil Ca%cin Le& &\Jser abso?/ﬁtion

In presence of added capsaicinB

Control (6  1.28+0.01 0.760.04 408+2.84
Test (6) 1281000 15 0.79:0.07 384#2.73
Control () 131003 — 1001004 25.8:£2.21
Test (1) 1%H:001 45  C&%0.05 36.8£3.55*
In capsaicin fed ra~sA

Control (5)  1.83:0.01 0.90£0.14 50.745.24
Test (9) 183001 +  0%20.10 48.3+393
a. Gr%fﬂ?”é“ |Lyvnth or without capsaicin dissolved in it

b. Grourdnéit ue(s)laraelorﬂga%dw to control capsaicin fed

* Vialue Significantly cifferent from control.
+ Rats meintained on 15mg % capsaic n diets for 6 weeks.

experiments_only in V|ew of the linitations gt in vit
g ?1 % ?/e Feno adverse |nﬁuenceV'dn
bsor tlon 0 groun nut oil either from G.I. tract In

the presence ot apsaicin or |nrts %nta| ed on |ets
containing the. |a rcom oun (! r|er
studiesd m whi tewoe5|ce ‘red pepper’ (@ o
Qer ant equivalent to 15 ma per cent cap icin

ed along with, lo or}y% t$115 r 30 per cent). an

5 per cent casein also di [) out any Inhi |t09§
effect.  In contrast to our 00sg atlons opanitay

rePorted Inhibition of fat. absor tlon In Sprague
ats maintain n<e on cagsalclncoﬁ |n|n 4 erceﬁg

ow protein (10 per cent casein |ets

As sgen ?rﬂ T ﬁe caPsa|c| at her evels
10) evne'n rlce at %Aso tion. Ta n |nto conside @a
o g el b
g f concluded tha i c)iverse

P ?ICIn exerts no

on gither amino add or Tat ahsorption.
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Effect of lvy Gourd (Coccinia indica Wright and Arn.)
Constituents on Tinplate Can Corrosion

W. E Eipeson and L V. L Sastry
Central Food Technolog|cal Research Ingtitute, Mysore 570013, India

Manuscript received 4 November 1982, revised 1 December 1983

The role of chemical constituents of ivy gourd on the overall corrosion of tinplate was studied.
that many constituents have synergistic action on nitrate induced corrosion.

copper.

Chemical. analysis of ivy oourd, accumulation fh|h
Levers 0 mtrateyn ﬂ] Vd/eﬁetagle anH |t? ro(ie e
gavy Cetinning ave bee reported earlier.1 |trate

ate It has been shown
This is very predominant in the case of

L S0 S TR
fo rd%atyatp }abov §O the corrosion IS neglglw
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even a§800p H J” of nitrate. In ¢ n ed reen beansa ¥vork electrolvtic tin Iate gE -100) and cans fabricate
ﬁ ? |t1(ate content 0 B rom tin |ate rom a |ngﬁ ouUrce. and be1 Were sed.,
|sso ed tin much Taster than mustar ree avi The _ tinplate u?]ed for“the Studies ﬁun 655 otherwise
ofa out4 f an nltrate coptertt of anout specn‘le had the following characteristics:
g % ained that mtrate Induce crr03|on
Péex mg t’d doeé ﬁoPrseeSeenCteoo oggle[r] e;? arlsejrrsd Tinplate characteristics Value
asoh ? 8}05](]an B nirae dontent O ot Tin coating weight (g/m2) 24
d)e ner l|Jst ||§g ﬂ)sr% o%tmeerr constituents on nitrae Aloy layer (g T
mduc dy or?osmn fias not bee? studied rT]deta[] Role Iron solution valug (1S 60

VidUel CORSUEIS and fraChions of ivy ogurd o, 1in coating grain size (ASTM No)) 80
cgrrosten T s‘] d %the?r e oy eva?uat- Alloy tincouple value (Sa Alem?) 0L
Electrac emmaJ

eory Suggests that copper cn Base plate phosphorus (% 002
qﬁ:ce#erate nitrate Inquged %r % |c?1 p d plate phosphorus ()

e fast detinning of tinplate ourdeentﬁ? H ufter: . Succinate-malate-citrate _(SM.C,
ItslﬁH t|s arounHQSO Tms aspgctvd/f?he study is EI% bu?fer s d?nth{s st fs normally em oyegd %or -
ished”separately. ﬁlon studlies in, mode perdments |t152°0.05 N, buffer
avmg uccmu: ma dc and CItric a 5 .In euwa ent

Materials and Methods [atios o C]haw 1163 ectlveywhlch n%resent

Mifvsereg errala \Evraessﬁsed? Tr?ethlsl\glép%ur%heg?n gs{geig eggzer?adhor W] sefa r%é’ ﬁs etr "l]JSQ rmamdMu

IVy goura for F particular Vear and 'season Wes arne iments are |nd|cated lnte ext
out "on asm e lat gourd was freeze dre
and stored at 18

ala

The follow-
and reqwred cicgpt Ies ian?:ﬁe'?r?ea s'ﬁegvgls;hea nrralleygfddof! " d for thehhactlona

Whenever Nnecessary The numerals in the parentnesis
vvered W?/ computed {o res ﬁ qeyt cf] B y

tjon
dS denotet e frattion numboer I referred to In the
Tinplate and cans: FOI most or the StU les in this  text.
A known wt. of vegetable
Extracted With etr%HOI (t70°/ fing) Cone.
W ec, extracted with chloroform
chioroform extract evaporated.
I 1 1
Alcohol insoluble resice Aquenus phase Chloroform extract
0 4] g
|uted with 2N i
TR S s

1
Hu:;te
2N Annggn&gsnlhydroxide eluate, ol

%?mlc acfdl column edeluted with 6N mm &4 : Colthrough

4
6N formic acid eluate Elyate
f 6}
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The abovg fractions, except 1and 3, were grluted or
concentrate to the same level as obtaned I two
times, i ute vegetabe extract referred In° cannin
ractice, The Vi pea e constitutes, onl abﬂut
er cent by wt, of the content o the cans, the rest

Jiné.
Ingtt]rs corrgsron stu y a umber o{) other s

s

wereasomaeuseo eveetaewas 8
fu ro ua antr Wag § tso rzm C orreer
t sodium cshlorrdg solut ormed test <o ut on

of all the fractions and solutions except
dWQ e a hust toI that o? Sg Orb fo)r rep
urd usrn%so |umh roxid oramrxture

crnrc m Ic.and |tréc acrrd Itthe ratio of 4.1:2.1:0.7.

the sourons odrum chlorjoe cn
centratio er cfeqt e aco[to Insoly g
reskue €36 rfer C nt of fresh material) was mixe

with other solutions In ome tulajes N suc gro or-
tclgn]tsa éas to correspon the orginal pe
Anagl sis of trn lates: 1IN Coatin %htS of the
tinplates were de r]mrned by the di ere% o
Us| gantrm rig trichloride in‘conc nt{ate roc orc
fta forrec

acr nwas or the @
BSO ution va eds t t used Were dpe¥e
the rpe ho evelope dl tap,

me ure of the quanti veH from
cm2t|n |ate rnto test 5o O|ut|on |n2 etrn coatrn
grarn 1765 Were eve and com tareh b
tandar s8 For e rmrn fion P Poru con
tes, etrn esweede Inned com-

ete be ore so vrn este naqu -Ie f]ato revent
‘ ntron some ortrono thepos orys in the
INso g ssolvrng

[b aquaererersa da?r i rprﬁo%?ﬁannt% ar%ttjrrf A(cJ tR
R/Ieotbuosds IIoweretr JPettt 9arro?rs gb% rc%teestrrnr?ratrod%
¥verre the same as (g)te earfi erl Hyaroxy met

etan

re
foral . e E% by t?tep otometrrc method of

Furfural was etermrne
ATTrInE e 2L Jest squtros 35m were filled
. C tudi
OIars%s'tou esu Ite S90 C andth ate st of D em |
oe area an nown Wel tg) Were mersed In the
i tin ‘ate strips ¥ve[e

so ution. ecut es 0
coate wrth a sggcra ert eresr 0] ry
) g

er osta
over the expqsed Stee ttee’? tue
s oo eeearftitrneﬁ Lo
qt]e tubes were broken anithe 055 1N werg tloss f Te dt

Pates Were determined. The @ eraPe Vel
Inplate strips was taken as the 10ss 0 werght The
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varra{ron in weight loss among tinplate strips was not

significant.
Measurement of vacuum: A ShOI‘t ressure fu mg
attache {0 a vacuum ét% t[] rhen oft
\r[r\%swgs Ixed to hhe seafed end of the tubes an

f ro en without a oerg alr 10 get In, Te
reading on the gauge was note

Results and Discussion
Corrosion of tinplate jn the major fractions of ivy gourd:
nTabelthee enf] f 0sIoN oftrnpjate an va?uum
0SSeS Ca S% rent major ractions 0 VX
our?ﬂ fhelr ¢ mbrnatrons iare ven. From the d
e J0 OWInE] In ere ces could drawn (a) .the
raction containi nrons IS the mostc rrosrve
F one per cent rrne t e amino_acids and e
ctions nave Very |0W corrosive action towards trnp

CAUSED BY THE MAJOR TRACTIONS AND THEIR COMBINATIONS
OF IVY GOURD

. Degree of corrosion and vacuum (inches Hy)
TS 0 U e o
cCVecvceVvcey
Alcoholetract () 55 4 40 ¥ 2 U & B
8 DARE D LB U E LI
AR 514 D U BB D
BeEinl v oy 3w U e B
B+AR B U F UL UTE B
2 moaeluate
Cﬁ‘g{éﬂ%? 6 U DU BN
O+AR 7 U DB YL
S s w0 BB D2 0
+AIR 56U DB NN P S
6
c?ﬁbrn gfowe“ WnUDUE B
6 +AR WO UL U B
é?( 4 WY UTHUD B
1% brire 4 U UL BB D

Storage temperature—37°C  C=Degree of corrosion (%l
age temperatu vre?ht {%o ion (%loss in

V=Vaouum AIR-chohoI insoluble resicle
*soon after processing and cooling,
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the sug r fac on on I gstor e more tha
sat ovvs sIr ros %tr \s
for on o tz urf
eaco Inso[u ererduetOU% Yrsefrs
tcor 0SIve, acce er te e corfosion rafe e
amonrc ractron severa Is ang  (e) the a og
tﬁ] ||t does not contain the atcohol | vvﬁ
resr éte ore orrosrvet nt ole |1
Te oe ene |v?/ our uantrt
rqour éPer oent rmn av cou
efore, It 1S gt tural to expect from nown
Benome on of retardation 0 crrosron rate
mlo e consistency, that In this case also § c
mao] IS may oRerae
The vacyum changes durin storag show that in tIt
greeceo anionic_fraction, réu 0S56S are ne%r
that this ractron ontaing eﬁo arisers which can
accent electrons. nSF a System roton re %ctrt%n
nd the g/ro en evolution re ac on. ar replace
gro ariser re o]ron reaction. Tl grsma fementwrth
ata whic r?VY thatr| ourd accumulates nitrate
whrc IS a powerful depolarise
Corrosr in organic acids our
the rate 0 corrosrgon In SMC Bw%yr ?n Fferent%gurvg?ent
ortr ns tOSht]co centr lon and at pH 4.5 and 5.0
evr ent rom t % %urfe t] dtectrate concent-
atron INCreases IH ffer, the. degree 0 corrotsron
Increases. This IS imporfant in. t ecangrw
gour because d urr ng maturation of ivy gourd triere is
Increase In cl dte ncentra 10 1a the crt aﬁe
ma te ratro IS altere mgbt at se ectron of t
raw material of correct maturity becomes an |m(ofo rtant
facéor The reason for the. her corrosiveness of citric
cl dug to Jts ability fo cheh%e stannous |on%
theredy “decreasing the cor[) Fron In rtog OWer 0
the stannous tons.” The stability constant of in chrate
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Fig. 1. Tinplate corrosion in S.M.C. buffer
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Fig. 2 Tinplate corrosion in different organic acid buffer

00 Jitric. acid pH 4;15 \ oo gl};!'cﬁn?glg i%é%

nic ac(d
----- [ SN%iIC acr [C aCl

is almost double th t for tin aIate crgnglextz The
Hcre em erateo Corro |on etoa rease m
ou known, so SIg cancer the nar W
re |o H05un ecause te pH 0 IVX our
no maI %undt Iu uater re |o of t05
%1 eect o |vr or%anrc ao%
qufteted to l\f etm erate of cOrrosion 0
hg te alrg acid 1s th g ﬁast COrrosive among the
£ Acids an

rtrrc acl emoi) rros%ve The
COITos oo rate o) Uffe

n late in. SMC different
r]oéwt rtres and huffer capacities showeg t at there 15.a

Increase In- corrosion rate with Increase in

normality
Corrosron in s gars f_?hO\I\/S the rate of
%rrosroJa gf tin ate n S > buffer solutron 0 pH
ntamm glucose at 0./ per cent
e his coqcentrat Ion was coien to represenA
most the a?tua concentration 0 ucoae in canne
|vy§rou t 15 evident that .upto”%0 as stora
ah the rate 0 orrosro IS very” low a
ter%efter It Increases rapidly.  Thi % e assume
due to the formation of hydroxy methyl
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Fig. 3 Tinplate corrosion in SMC. buffers containing glucose
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Table 2. formation of hydroxy methyl furfural and
FURFURAL IN MODEL BUFFERS CONTAINING GLUCOSE

Stoerz%gleod HMF formed (ppm)  Furfural formed (ppm)
(days) pH 50 pH45  pH 50 pH 45
0 0 0 0 0
90 2 5 3 5
180 6 15 10 18
210 18 40 23 5

Storage temperature is 37°C

furfural (HMF) and furfural formed under the experi-
mental Conditions as above except in the absence
oftinplate. Formation of these compounds upto 90 days
is very slow and thereafter it increases. This finding
explains the role of these compounds in the acceleration
oftlnlplat,e corrosion. _

Corrosion In_amino acids:  Fig. 4 shows the effect
of aming acids from Ivy NPourd on the rate of cor-
rosion_of tinplate in S"M. C. buffer of pH 4.5 and
50. The concentration used was equivalent to the
average concentration found in canned vy gourd.
It shows that the corrosion caused by the aming
acids is not significantly more than that contributed
by the buffer. ™ EarlierL it has been shown that the
amino acid pool is deficient in cystine or cysteine
which can cause the sulphide stain.” The tinplates, did
not. show_any sulphide stain formation. As the whole
amino acid fraction did not show any acceleration or
Inhibition effect on corrosion, it is natdral not to expect

75[' h

50

- 60

120 180 240 300

Storage Period (Days)

Fig. 4. Tinplate corrosion in S. M. C. huffers containing
amino acids from ivy gourd.

#—« pH 50, O-—0 pH 45
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15
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30

Fig. 5. Tinplate corrosion in SMC buffer containing amino acid
from ivy gourd and cysteic acid.

0----0 SMC Buffer pH 4.5,

...... ¢+ Amino acids pH 4.5,
R I

+50 jumoles Cysteic acid pH 45, A -—A" +100
jamoles Cysteic acid pH 4.5.

any of the individual amino acids or the three unidentifi-
ed ninhydrin positive compounds to have any corrosion

accelerdtion or inhibition properties.  Cysteic acid has
been reported to be formed durin h¥ rolysis. 1t is
orméd in larger

possible that these comapounds may e fg

quantities during storage.  Fig. "5 indicates the role
of cysteic acidin 50 and 100ju molar concentration in
SMC hufler at pH 45 and the amino acid mixture, at
ten milli molar percent concentration on the corrosjon
of tinplate. Both at 50 and 100 4 molar concentration
cysteic acid showed higher rate of corrsion,
. Corrosion In nitrate”  As. the range of nitrate in
vy gourd shows wide variationsl the "effect of nitrate
was studied at two levels, namely 50 and 200 ppm.
Since nitrate induced corrosion of tinplate is hlghlg
pH dependent, this was studied at rPH of 40, 45,75,
and 55 and the results are shown in Fig. 6 and 7,

75

Tin Dissolved ( *

120

- S0

Storage Period (Days)
Fig. 6. Tinplate corrosion in St.Mt.C. buffers containing 50 ppm
nitrate

0—0 pH 40,  + pH45 X—X pH50, A—A pH 55
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100

75k

50

25

Tin Dissolved ( *%)

0 1 | |
30 60 90
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Fig. 7. Tinplate corrosion in _St.Mt.C. buffer containing 200 ppm
Nitrate

pH 45 X—X pH50, A—A P«55

J
120

0—0 pH 4.0, # —>

\When the nitrate concentration increased from 50 to
0 the rate of corrosion also increased slighly.
Above pH 5.0, the rate of corrasion is slow. Below pt

rgo e of corrosion IS fast in S.M.C. buffers containing

50
both 50 and 200 ppm nitrate, _
Fig. 8 shows the inter relationship between nitrate

1600

Nitrate [N] Remaining & Ammonia [N] Formed (ug)

= 1 i ]
) 30 60 90 120
Storage Period, (Days)

g. 8. Nitrate lost and ammonia formed during corrosion of
tinplate in S.M.C. buffers containing 200 ppm nitrate

Nitrate remainin(o; at;: 00 pH 40, « -+ pH 45
XX pH 50, A-—A pH 55 Ammonia formed at
0 «0 pH 40, pH 45, XeereX pH 50,

A-—A pH 55

i
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lost and ammonia formed in SM.C. buffer containing
200 ppm nitrate at pHs of 4.0, 45, 5.0 and 55. There [s
a proportionate increase in ammonia formed as nhrateis
used Up. However, about 2 to 5 per cent of the nitrogen
could not he accounted for. This ma% be due to the sall
guanu of ammonia present in the headspace as well as
Ue to the formation of other reduction com_?_ounds of
nitrate like NO, N02 and N2in small quantitiesi3 .
It 1S evident from the nitrate corrosion studies of tin-
plate that there Is astoichometric relatjon between nitrate
converted and tin dissolved. This indicates that at least
in 3l -nple systems like the buffer used, such a relationship
will hold éood. From the results of tinplate corrosion
studies with constituents from ivy gourd so far presented
it is evident that nitrate is the” compound which IS
essentially the corrosion accelerator. . The other consti-
fuents contribute little towards tinplate corrosion,
Individually. o , N
Corrosion _in organic acids and nitrate;  Succinic,
malic.and citric acids were studied for their corrosive-
ness in the presence of nitrate at different pH.  They
ﬂ'ﬁj E\% show any effect on nitrate induced corrosion of
orrosion in glucose and nitrate:  The_ cumulative
effect of glucsoe &t 0.7 per cent level and nitrate at 100
p.Tp.r_n. level in S.M.C. buffer of pH 45 on the corrosion
of tinplate was studied. During the first 120 days  of
storage, glucose did not change™the rate of corrgsion
caused By nitrate. At the énd of 120 days all the
tin had dissolved. By repeatmgi the exPerlment with 50
ppm nitrate and 0.7 per cent glucose it was possible to
determine the rate of corrosion upto 270 days (Fig. 9).

1001

Tin Dissolved ( %)

1 —L
180 0

Storage Period (Days)

Fig. 9. Tinplate corrosion in S.M.C. buffers containing nitrate (n)
and glucose (g)

J
300

1 1
60 120

(n) pH 45
A (© pﬁ-l 50
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Fig. 10, Tinplate corrosion in S.M.C. buffer containing nitrate
(n) and amino acids (AA) from Ivy gourd 6.
o o (pH 45, #....# (n)+ (AA) pH 45, 2

A A (1) pH 5.0, X——X (n)+ (AA)pH 45

Tne accelerating action of glucose on the nitrate g

induced carrosion after 180 days is more evident in the

f methyl furfural.

acid mixture isolated from ivy gourd was studied for
Its effect on nitrate Induced corrosion at 1 nilli mole
ger 100 ml level in SMC. buffers of pH 45,
.0,conta|n|n? 100 ppm nirate ([Flg. 10). "There is only
gcfgght cumulative corrosion action due to the amino
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Traces of cupric copper has been demonstrated to accelerate several folds, nitrate induced corrosion.  Based on ele-
ctro chemical and thermodynamic considerations, mechanism for the nitrate induced corrosion of tinplate has been

proposed.
favourable to nitrate induced corrosion.

In earlier communications the chemical composition
of %gourd, accumulation of nitrate by the vegetable
and the role of chemical constituents ori overall“corro-
sion of tinplate with particular reference to nitrate
Induced corrosion have been reportedl2 The alcohol
Insoluble. resique was found. to exert the maximum
s%nergmtlc action on nitrate induced corrosion among
the constituents of ivy gourd2 In this paper the results
of corrosion studies 0rf the various components of al-
cohol insoluble residue are presented.

Materials and Methods

_ I\_/Iy gourd and tinplate used in this experiment were
similar” to those reported earlier2 ~ Alcohgl insoluble
residue from ivy gourd_was prepared and fractionated
as described in the earlier reportl Copper was deter-
mined by the method of Ramsey3 The valency state
of copper was determined bﬁ 2,2-hiquinoline méthod,
Iron Was determined by the thiocyanate method of
Won%a Cruce fibre arid OProtem viere getermined b
AQAC methods6. - Molybdenum was determined
dithiol method?, Pectin as estimated by the carbozole
galacturonic acid reaction methods. Corrosion studies
in sealed %I]ass tubes were carried out as described in an
earlier communication2

Results and Discussion

The proximate. composition ot the alcohol insoluble
residue s given in Table 1

TaBLR 1. PROXIMATE COVPOSITION OF THE ALCOHOL INSOLUBLE

RESIDUE (DRY WEIGHT BASIS)
Component Per cent
Pectin 35.2
Protein 244
Crude fibre 40.2

This explains the extensive detinning property of some vegetables having pH of about 5.0, which is not

The effect of alcohol insolube residue on nitrate in-
duced gorrosion was Studied at a 2 percent level and 100
Ppm nitrate in Succinate-Malate-Citrate (S.M.C.) buf-
ers of pH 4.0, 45, 50 and 55. It was found that the
alcohol” inspluble. residue has a profound synergistic
action on nitrate induced corrosion. The rate of cOrro-
sion was four times more at pH 4.0, 45 and about twice
at pH 5.0.and 55 in the [f)re_sence of alcohol insoluble
residue, The corrosion of thIate at pH 55 is faster
(Fig. 1) when the alcohol insoluble residue is added to
nitfate corroding system. This, to some extent explains

1001

Tin Dissolved (%)

Storage Period (Days)

Fig. 1. Tinplate Corrosion in S.M.C. buffers containing
nitrate (n) and alcohol insoluble residue (AIR)

Q-0 (n) pH 4.0; O.. O (n)+ (AIR)PH 4.0, « —* (n) pH
45 ¢ ...« (n)+(AIR) pH 45 x --X (n) pH 50,
X1 1. X (n) +é F85. A Aw)pH5.5> A 1A &n)
+ (AIR) pH 55, 0——0 (AIR) pH 40, & 45

(AIR) pH 5.0, x—.—g( (AIR) pH 55
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the observations made on canned | %ourd Wwhere cor-
rosion was noticed even above pH 5.0.. This also explains
the reason for detinned patches noticed whenever. ivy
gourd s in close contact with the tinplate2. The residue
which cannot o into solution completely, may accele-
rate the nitrate’induced corrosion under these congitions
in conjunction with varjation in de. This observation led
to the study of the role played by the constituents of
the alcohol insoluble residug towairds corrosion of tin-
plate in the presence of nitrate. | _

A study of the effects of the pectin, protein and crude
fibre fractions af concentrations which represent the origi-
nal 2 per cent of the alcohol insoluble residue in preserice
of 100 ppm nitrate in SM.C, huffer at_ different pH
values showed that the g_rotem_fracﬂon IS mainly res-
ponsible for the synergistic action on nitrate induced
corrosion of tinplate.  The influence of pectin and crude
fibre fractions is negligible. (Fig. 2). "It is unsual for
protein to cause corfosion. Perhaps the protein enzyme
containing one or more metals forming the prosthetic
group cadises corrosion, _

Copper In the soluble and, insoluble form: The
analysis of ivy gourd for copper indicated that 29 per cent
was “present ‘I soluble form whereas 71 per cent in
insoluble form. |t is probable that durm% 0cessing
this proportion will get altered_and more ot the copper-
will get solubilized as the protein which are partly enzy-
mic in nature will be leached into the liquid mediurh,

100

75

50

Tin Dissolved (%)

25

30 60 90

Storage Period (Days)

Fig. 2. Tinplate corrosion in S.M.C buffers containing nitrate
(n) and fractions of AIR viz., protein (Pr), Pectin (Pe)
and crude fibre (Cf).
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|t was observed that on pressure processm(ll as happens
in cannm%), the copper content In the sofuble form is
Increased 10,52 per cent.  This change is very important
for_nitrate induced corrosion. |

The valency state of coRper in ivy gourd:  The valency
state of copper in fresh and 2press_ure_ processed wg
ourd as determined by 2’ Z'—biquinoline showej
fhat in both the cases about 70 per cent of the copper Is
in the cupric form. ~ Eventhough, electron ma%netlc
resonance” Spectroscopy %wes exact valency state of
metals, the Value obtained by us also indicate the im-
p(]grtt_ancietof the valency state of copper in the corrosion
of tinplate.

Anal?ysm of the protein fractign showed that it contain-
ed 8 mg copper per lOngnlle iron and molybdenum
Were present in traces.  Therefore cupric Iﬁﬁate Was
tagkn for_corrosion studies along with nitrate in pH
45 and 5.0 huffer. L _

Synergistic effect of copper in nitrate induced corrosion
and'a ndw theory of nitrate corrosion: Fig. 3 shows the
effect of added’ copper as copper sulphate on nitrate
induced corrosion (100 ppm_ nitrate) of tinplate
in SM.C. buffer of pH 4.5 and 50. Several concentra-
tions of copper were tested and the results are Presentehd

in the figure, as ppm c%)er Versus corrosion rate (weight
{ﬁses Paut(remogfgo ays). AtpH 4.5 and 2 ppm copper level

corrosion was very high, while at pH 5.0
more than 5 ppm o_f_copPer Wes rec%]lwured to increase the
corrosion rate significantly. At both pH values, copper
in the absence of nitraté did not have any corrosion
acceleration effect even upto 10g m Jevel.

Maost of the cuprous salts when added to_agueous
solution get decomposed to insoluble oxide. This ma
be the reason for cuprous salts not showing any syner-

Tin Dissolved (°/)

- ——-—®
¢-—--—@ -————@ ——-~-@ — (=
0=z Q - e s A, E——-. |

2 4 6 8 10

Copper ( ppm)

Tinplate corrosion in S. M. C. buffers containing nitrate

Fig. 3.
and copper

pH 4.5 ¢ Nitrated- Copper pH 45,0 __ O
pH 5.0, 0—0 Nitrate + Copper pH 5.0.
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istic effect when added fo nitrate corroding system.

om the electrode potentials of the couples ‘Involving
cupric ions, cuprous ions and metallic copper, it follows
that reduction of cupric igns to the metal requires far
less energy than its reduction to cuprous ions.

Cut+e- "Cu: E°=+0.280V Vs SCE
Cu2++2e-" Cu; B°—+0.103V Vs, SCE
Cu2++e- "Cu+; E°=-0.074V Vs SCE

The quantity of copper in the soluble and insoluble
form and its valency states have already been given.
The results showed that about 70_per cent’ of the copper
n ivy gourd IS In cupric form, This is of considerable
Impartance for the ‘overall tinplate corrosion by vy

ourd.

The reason for acceleration of nitrate induced cor-
rosion by traces of copper is. difficult to explain.
Probably cupric copper cannot directly take part n the
Initial rate ||m|_t|n%_ reaction (reduction of nitrate to
nitrite) due to its higher valency state. However, an
attempt has been made to expldin the effective nature
of copper ions in ac_celeratmﬁ nirate induced carrosion.

In"the normal tinplate the following reactions are
\t/_enry slow due to the higher hydrogen overpotential of
in.

Sn 4 Sn++ 2e- 1
2H++ 28--->2H->H2 (2

\When cupric ions are present, it easil;r accepts the elec-
trons formed In reaction (1) and get plated on to the tin
surface as metallic copper:

Cu2+ + 2¢-->Cu

Tnis brings about a decrease in the hydrogen overpoten-
tial of tin"which accelerates reactions (1) and (2). Thus:

2H+ + Sn+ Cu+ + 2e- fast H2+ Sn2++ Qu

onge the _highly reducing stannous ions are formed, the
reduce nitrate’to nitrite which becomes a fast reaction.

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, voL.2l, maviune 1984

2NO3 + Sn2+ fast 2N02 + Sn

and once the nitrite ions are formed, the other fast
reduction reaction follow which facilitate the removal of
the electrons formed in reaction (1) causing accelerated
tin dissolution

NO;f + 6~ + 8H+ fag NH4+ + HX)

Copper thus appears to have atrig?ering action in the
nitrate induced corrosion of tinplate
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Sohan halwa, an Indian sweetmeat, based on germinated wheat flour, has a short shelf life of about 15-20 days under

normal conditions.

To extend the storage life, Sohan halwa was treated with BHA and packed separately in flexi-

ble pouches (aluminium foil, HDPE and LDPE) and rigid container (tagger top cans) and stored at 27°C and 65%

RH upto a period of 180 and 300 days respectively.

has a permissible moisture pick up of 1.7% with a critical moisture content of 3% and ERH of 25%.
parameters such a; free fatty acids and peroxide value were periodically estimated.

The sorption-isotherm studies revealed that the product
Chemical
Sensory evaluation indicated that

the product could not be stored even for 30 days in LDPE at ambient conditions, while it can be stored for 120
days and 180 days in HDPE and aluminium foil respectively and 300 days in Tagger top cans.

Sohan halwa, a poPuIar Indian sweetmeat, is mage of
germmated wheat flour, maida érefmed wheat flour),
l%gar and vana%%an (hydrogenated fat) in the proportion
of 1:3:9:18. The proportion of ingredients used and
method of preparation vary depending upon the sweet
makerL The steps involved in general arg, (/) germinating,
drying and grinding the wheat; (it) mixing with maiga,
adding water and sfrajning thrqugh a cloth; (Hi) heatmg
the filtrate with continuous stirfing, adding sugar. an
some quantity of vanaspati; (iv) adding the remaining
vanaspati gradually; and (v) pourmg_t_he VISCOUS mass
into moulds. After cooling ‘and solidification, the pro-
duct is removed and stored"conventionally in glass cases
under ambient conditions, _

According to Date et al2 the_Indian sweets have a
oor shelf Trfe of a few days. The sweet makers feel
hat the product could not e stored for more than 15-20
days. under normal conditions due to discolouration,
development of rancid flavour and fat bloom.

Of late, because of the increase in exports of sweet-
meats from India sPemaIIy to Middle East, the problems
of packaging and storage to ensure Ionger shelf [ife have
assumed “Inportance, “An investigation was therefore
carried out to studK the effect of anfioxidant and packag-
ing materials on shelf life of the product during’storage
and the results are presented in this paper.

Materials and Methods

Sohan halwa: A leading local sweetmaker prepared
Sohan halwa_under our supervision which was used in
this study. Butylated ha/dro anisole (BHA), (0,02 per
cent) and citric” acid (0.004 per cent) on fat'basis were

added and mixed well before Pour;ng into the moulds,

The product was poured into the circular stainless steel

mould (3.7 x L5 cm thickness) and allowed to solidlify.

After cooling and solidlification, the product was takén

gtutd%g the mould and used for packaging and storage
dlies.

Moisture-sorption characteristics:  To study the influ-
ence of moisture and to select aP_Propnate packagmg
material .to obtain desired shelf life_of the prodict
the humidity-moisture relationship of the product was
studied at °C_ba/_ exposing weighed quantities of the
samples in petri Qishes to Telative humidities rangmﬂ
from_ 11 to 92 per cent using appropriate saturated sa
solutions4. The samPIes were periodically weighed till
they attained constant weight or showed signs of fungal

rowth. Product examination was conducted on equili-
rated samples to fix the critical moisture content of the

product. _ . :
materials and storage conditions:  Consi-

P_ackaﬁmg [
dering the Cesired shelf life and the protection required

Packaging material WVTR g/m2 at 38°C

and 90% RH gradient
High density polyethylene-300 G(HDPE) 14
Low density polyethylene-300 G(LDPE) 41

Laminate of 60 GSM paper/0.02 mm alu-
minium foii/150 G low density polyethylene

(aluminium foil 1) Nil
Laminate of 60 GSM Baper/lSO G low den-
9% polyethylene 10.009 mm aluminium foil/
f15.| (|3|) ow density polyethylene (aluminium il
oi |
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by the roduct above mentioned packaging materials
were se ectedl andl their water vapour transmission rates
R) were determined accor Ing to the IS1. methqdb.

Abou 100 ti of the ro duct were packed in flexible
pouches as well as in ngi_l contarners ouches of the
size 5,055 cm of ase PDE and LDPE and 6.0x 65
¢m of two types of aluminium foil laminates were used
for packaging and storage studies. The product was
initially wrapped with PT cellophane-300 and later put
Into thiese pauches and heat sealed. For vacuum Packag
ing of aluminium foil |1, the filled pouch was placed i
C%jovac vacuum chamber machine (Model"216-mark 1)
and vacuum of 25 in of Hg was obtained before sealing.
Aluminium foil 11 packagg variable was included in tfe
study to test its performance over aIumrnrum foil 1
pack only from the physico-chemical point of view.

With 4 view to export the product, the ngTd tagger

Ptrn cans were selected for packaging esrze

ernal finish and tin coating werght of e r|g| con
talner are 77x60mm, plain “finish and 3q
E- 10(2 resRectwer Among the cans use 13rd were
lushed with N2 ?srnﬂle flus |n) another 1/3rd cans
with C02 (single flushing) ungier 5 In vacuu and the
remarnrng 13rd were as'It is (plain air-no C02 or N2

I the fexrble and nr}q_ld unit packages were stored at

7 and 65 per cent RH.  Sohan halwa packed in cans
under C02 a mos here and stored in refngerator Was
used as control. The flexible Erackages Wer

80 days and samples were withdrawn once in 30 days
and rigid containers were stored for 300 days and
garr]rgglseé were drawn at every 60 days Interval for

Chemical analysis: ~ The samples were analysed for
moisture; peroxice value (P lgFFAI)
content were analysed using the fat obtained by co
extraction with chiorpform. “Moisture was estimated at
{0°C for 24 hr under_vacuum.

Sensory evaluation:  The sensory evaluation sessions
were ca r|ed out under ISI7 recommended Iablora]to
s escriminative-communjcative panel o

tP Pnembers of the Instrtute ranl%ca the |%amples for
|n dividugl %alrty attributes-colour and appearance,
texture ( |ng r feel and mouthfeel) and flavour (aroma
and taste) by following aqualr description (T ablelg
develoe dunn the panel orjéntation sessions.  Th
paneI so judged the cce tab|I| of the sam les. The
ranked awere anal se Kramer’s rank sum pro-
cecured and also reranke to compare any two treat-
ments, esamge In aluminium forI I pack was not
Included for sensory evaluation.

Results and Discussion

Moisture- sorgtron studies: . The equiliprium moisture
content and relative humidity relationships are shown

<Hand free fatty aci

stored for e

Table 1. quality descri ption of sohan halwa
Quality Desirable Undesirable

Colour and  Uniform pale brown to Dark, greyish, non-uni-
appearance  deep brown; fairly glos- form; 105" of glossiness/
sy: slight fat bloom dull; heavy fat bloom.

Texture and  Slightly sticky; slightly Pasty/sticky; too oily.
Fingerfeel  oily.

Mouthfeel ~ Hard; fracturing into

(on chewing) uniform crystalline POW
dering; easily mel |n?
resrdually very slightly
sticky; ~slightly oily;
not gritty.

Fresh‘ghee’ like aroma;
pleasant  caramalised
aroma; sweet taste;
clean after taste.

Soft,  powdery, past
resrduaFy stryckp a
chewy: too much oforIy
feel: slightly gritty,

Loss of freshness/stale/
waxy/rancid; strong cara-
malised/burnt aroma; off
flavour/unpleasant ~after
taste.

Flavour

in Fig. 1 Sohan halwa with an initial, moisture content
of 1.4 per cent on dry werght basis equilibrates to,.an RH
of about 12 per cent. The sorption results also indicate
that the_ product, when equilibrated to 32 per cent cor-
responding to a moisture. content of 3.8 per cent, lost
the desirable_texture. The product with a_moisture
content of 2.5 per cent corresponding to an RH of 22
r cent was found to have | {us desirable texture. Hence
a moisture content of about 3.0 per cent which equili-
brates to about 25 per cent RH could be considered as
critical for Sohan halwa. - Thus the product. had a fairly
low tolerance for moisture, apermissible moisture u take
of ahout 1.6 per cent. At about 60 per cent R
6 proguct picked up moisture rapidly” which |nd|cates
capillay condensation.
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Fig. 1 Sorption isotherm for Sohan halwa at 27°C
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Table 2. chemical anal ysis of S0ONan hai.wa stored in Table 3. chemical analysis of sohan halwa stored in

FLEXIBLE TOUCHES RIGID CONTAINERS
Packaging Stora%e FFA PV Moisture  Type of Tagger Storage period FFA PV
material perio (% oleic (meg/kg (%) top cans (days) (% oleic acid) (meg/kg of fat)
(days) acid) of fat) . .
nitil 042 Nil 140 it L2 i
. ' . ' Plain 60 02 Nil
Al foil () 30 0.30 Nil 140 0 M) 00 Nil
Al foil (1) 30 0.20 il 140 Wi 0 0N Nil
o ® 0w NI iw P moo0s i
. . n? V| 0.22 il
Al foil 1) 60 031 il 140 02 M 02 Nil
Al foil (I) 60 0.20 Nil 140 . .
LDPE 60 0.60 20 205 Plain 180 0% Nil
HDPE 60 048 0.2 165 n2 180 021 Nil
Al fail (I % 0l36 NI'I 140 coZ 0 o w
o 0 - | - Pl W% W
Al foil (I) %0 0.20 Nil 140 :
n? 240 0.24 Nil
LDPE %0 0.72 22 2.08 ) 30 03 N
HDPE 9 053 0.9 17 co - |
Al wil () 120 033 Nil 140 P'g'” 3(3%) 8@‘8 (r)r8|
Al foil (1) 120 0.25 01 140 (”:02 0 030 N;l
LDPE 120 0.74 25 253 -
HDPE 120 0.58 1.0 1.80 FFA=Free fatty acid PV=peroxide value
Al foil () 150 0.38 Nil 140
ALl = % o Slight.increase of FFA jn sample packed in LDPE
HDPE 120 050 5 i was Noticed. This was foIIowd by samlol acked in
- : - HOPE. The increase. of FFA in samples_packed in
Al foil () 180 041 Nil 140 both the aluminium foils (I & I1) is not s| nificant.
Al foil (I) 180 0.29 0.2 140 There was neghgrble |ncreaseo FFAIn samples pack-
LDPE 180 1.00 30 2.69 ed in rigid con arnerf
HDPE 180 061 15 182 Arnon te samples ancked in ﬂexrble packages,
B} - I sample packed in showed gradual increase” in
FRA=Free fatly acid PV=:Peroxide value PV ol t030me k of fat at%he end of 180 days
of stora]ge perro esampe acked In HD
The erxrbIe ackages ex osed to storage condrtrons recorde go fat. The sample packed

per Cent Were Weighed at reuar In alumrnrum torI (I d|d not give PV at all while that
|nten/als to foIIow the pick up of moisture tcan in aluminium foil (il) showed very insignificant changes.
seen from the Table 2 that even at the end of 180 days . In the samples packed in tap(ger top™cans (plarn) V
of storage perrod the permissible morsture prck up of increased from nif to 0.8 meq/kg at the end of 300 days
percent did not reach n an package, HDPE wheregs PV of the samples packed under N2 or
an LDPE pouc es, the actual morsture énc V\l/ﬁ) was nil through out,
per cent and 129 per cent respectively, while i Sensory evalUation:  The results of periodical sensory
aIumrnrum forI |laminate pouches t|e moistlre content  evaluation studies of the product in different packages
remaineq amost constan are presented in Table 4. "LDPE showed unsatrsfactorz
The ngQ containers, also exposed to 27°C and 65 pre ormance of the Joroduct even after 3) days ot stor
rcent H, were examined for the condition of the  The sample ace In LDPE was found t0 be unsatis
cans The can interior was normaI aid free from feather- actory |n co our, appearance and flavour.
Ing,_detinned spots or_rust ngg erformance of HDPE was found to be satrs-
hemical analysis: -~ The FFA anc PV values analysed acto rp]to 120 days storae The product packed in
for the products packed i |n different packaging materials — aluminium foil was com arable to control |n uah%
are presented in Tables 2 and 3. and acceptability throughout the storage period of
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Table 4 rank sum analysis OF INDIVIDUAL QUALITY AND PER CENT ACCEPTABILITY OF soliAN HALWA SAMPLES

Flexible pouches Rigid containers
Storage Al. Storage 1T 1T TT
period LDPE HDPE foil | Control period plain 02 n?2 Control
(days) (days)
Colour and appearance
30 806 50° 3" 35"
60 18* 45" 41" 36" 60 57 50 52 41
90 65d 5le 45* 39 120 59 52 50 3
120 71d Sde 45* 30 180 61 56 44 3
150 hg* 56+ 55* 31" 240 60 5 44 3
180 60e 596¢ 45"* 36" 300 57 5 46 44
Fingerfeel
30 T 53" 36" 34
60 T4c 536 446 29" 60 X! 5 49 47
90 176 39" 4" 40* 120 60 50 46 44
120 The 576" 40 29" 180 60 49 47 4
150 g5* 606 48" 33 240 5% 5 49 43
180 T4 506 4dh " 300 56 51 48 45
Mouthfeel
30 8 48" 42" 32"
60 The 53* 46* 27 60 5 5 5l 45
90 606 4906 56" 35" 120 5 48 48 43
120 70e 05* 52* 23" 180 61 50 49 40
150 6de 576¢ 44ab 3" 240 61 5% 45 3
180 70d 58 46* 26" 300 60 54 46 40
Flavour
30 788 52 36" 34
60 T4c 46+ by 26" 60 58 50 50 42
90 6% 52 50* 29 120 56 5 50 43
120 67e 57*c bI* 25" 180 54 52 50 44
150 636 59* 38" 40" 20 55 5 50 42
180 Tle 60* 40¢ 29" 300 59 50 45 42
% Acceptability
30 50 90 9% 100
60 45 80 90 100 60 90 9% 100 100
90 40 5 8 100 120 90 9% 9% 100
120 40 75 85 100 180 8 9% 9% 100
150 3% 55 8 9% 20 8 90 90 100
180 3 % 80 55 300 80 90 90 9%

TT: Tagger Top: Under flexible pouches rank sums carrying different superscripts in the same row differ significantly (P * 0.05). Under
rigid containers rank sums in each row do not differ significantly (P*0.05)

days and this pack may also be considered for_exE)_PrtinE sam(}j)le ir\ a1|_¥minium foil 1 package variable has shown
thé product. Though Sample in aluminium foil T pack  good shelf ife. o
was not included for sensory evaluation, a better'per- ~ The performance of the product 8acked i rigid
formance of this package variable could be expected as  containérs with and without' N2 and 02 gas packing
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was, found to be satisfactory upto 300 cays of storage
periog. ry up y y
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Chemical composition and protein quality based on lysine,
tryptophan and in vitro protein digestibility of various dry
mill maize products were evaluated and compared with
whole kernel. In these products, protein content varied
from 8 to 115, ash from 0.4 to 6.48, fat from 0.84
to 6.85 and crude fibre from 0.13 to 4.08 per cent.
Germ was the richest source of fat, protein, ash and
crude fibre.  The lysine and tryptophan contents were
higher in germ, maida (refined flour) and mill atta,
whereas in vitro protein digestibility was found to be in
the range of 75 to 89 per cent in whole kernel, corn
flakes, sooji, grits, mill atta and precooked flour.

In Indlia, maize is consumed as food in different forms,
Dry milling process produces different products some
of Which are put to various food uses. Present invest-

%ateéizals used in food packaging. Indian Fd Pckr., 1976,

4. Mahadeviah, B., Kumar, K. R. and Anandaswamy, B.,
Storage behaviour of Khara hoondhi—an Indian savoury
in flexible films. Indian Fd Pckr, 1979, 33, 23.

Methods of sampling and test for paper and allied products.
IS: 1060 (part I%—l%o, Indian” Standards Institution,
New Delhi.

Official and Tentative Methods, American Oil Chemists
Society, 3rd Edn., lllinois, 1973.

Guide for sensory evaluation offoods, Part 1. Optimum require-
ments. IS: 6273 (Part [)—1971, Indian Standards Institution,
New Delhi.

Kramer, A. and Twigg, B. A., Quality Control for the Food
Industry.  Vol. 1. “Fundamentals, The AVI Publlshlng
(I%gmpa{wz/5 Inc., West Port Connecticut, USA, 1970, 3r
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?atlon was unclertaken to study the chemical composi-
lon and protein quality of various dry milled products
with reference to whole kernel, | _

Protein, ash, fat and crude fibre in the different dry
mill maize products obtained from Karnataka State
Agro-Corn Product Ltd., Bangalore, were determined
acooraling to standard methods? Lysine and tryptophan
In gefatied samples were _estimated by colorimetric
methods23 In Vitro protein dlgestlblh (IVPDg Was
estimated by the. Tproc_edure of Sauncers and Kohlerd
with slight”modification using pronase and trypsin.
Calculation was done as foIIowslz o
I\VPD in precipitate = NIn sarlT\}pl?] l;l;r[\nplréeupltatex 100
N In supernatan 100

IVPD insupematant= "= ' i

Means of both the values were used. _

. Crude protein in the germ was the highest bemP 2.3
times that in whole kerfiel while in flakés it Wa53|ght?{
lower than that in the whole kernel (Table 7). “As
content in flakes was nearly half of that found in whole
kernel, while it was 45 times more in the germ.  Com-
pared.to whole kernel, fat content was very high (34 per
cent) in germ and very low (less than 1 per Cent] in flakes.
In variots mill procilicts, namel¥, s00j1, maida, mill atta,
precooked sooji and precooked tlour, which are supple-

Biochemistry Division, Indian Agricultural Research Institute, New Delhi-110 012,



172 JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 21, MAY/JUNE 1984

Table 1. chemical composition of different maize products™

Maize products Protein As Fat Crude
p % ?f t'g fii)re) %
Yellow maize
Whole kernel 991 127 501 3.48
Mill atta 9.95 2.52 5.00 013
Germ 2341 5.68 34.19 124
Flakes 9.13 0.42 0.90 0.15
Grits 9.61 091 3.30 0.34
So0ji 9.73 0.87 5.18 073
White maize
Whole kernel 10.16 1.76 5.08 259
Precooked flour 9.27 083 2.12 051
Flakes 9.42 0.46 0.84 026
Maida 9.46 2.18 521 0.26
Precooked sooji 8.30 041 1.02 0.39

*Mean of duplicate analysis, on dry wt. basis.

mentary and Preparato mill products, the protein
content did not vary much and ranged from 8.3 to 9.9
per cent. However, these products varied in the contents
of ash, fat and crude fibre. Mill atta and tnaida were
rich in'fat and ash contents compared to other products;
Flakes and pre-cooked sooji had low content of fat and
ash.  Among the various products flakes had lowest
content of Crude fibre,

Compared to whole kernel, lysine level was found t
be Tower in flakes, precooked soo[r and grits, whereas it
was higher in_germ, maida, mill atta ‘and precooked
flour % able 2). H|gher lysine content was more pro-
nounced In germ (j out 85 per cent) whereas in - mill
atta and grecooke flour |tw about 16 and 32 per cent

|g er rspect|vely Similar trend was also observed
for t%to phan content and,_ chemical score. However,
the IVPD In flakes, s0oji, grits and mill atta was slightly
hg er and In germ and maida it was lower comparéd to
he whole kernel. Lower [VPD in germ is due fo higher
crude fibre and hemicellulose content whereas in maida,
it was due to higher hemlcellulose confents®. . Hem-
ceIIquse content was near?/ two and half fold higher in
germ and maida than the eve in whole kernel?.

The studY thus indicated that the maize products like
maida, mill atta and precooked, flour, derived from
whole’ kernel, had superior protein quality and higher

Table 2. lysine, tryptophan and iN Vitro protein digestibility

of different maize products™

_ LXSine Tryftophan Chemical In vitro
Maize products (g/16g N) (g/6g N)  score**  protein
(%)  digestibility
Clo)
Yellow maize
Whole kernel 2.93 0.33 53 75.10i0.76
Mill atta 340 0.60 62 78.00i0.95
Germ 543 017 99 67.36i0.43
Flakes 187 0.29 34 80.87i0.41
Grits 2.19 0.38 40 79.051 2.10
S00ji 213 — 39 78131 0.93
White maize
Whole kernel 2.00 0.28 % 7751i0.33
Precooked flour 265 0.36 48 76.6510.49
Flakes 1.93 0.28 3 79.18i0.35
Maida 3.66 0.61 67  639Lil.87
Precooked sooji 183 0.27 3 77.37i0.62

*Mean of duplicate analysis.

**Based on lysine as the first limiting amino acid and 55 ¢
lysine/16 g'N amino acid pattern8.

¢ SE of mean of triplicate analysis.&

ash and fat compared to other products like flakes,
grits and soojl, which are derived from the endosperm.
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Sodium hexametaphosphate (SHMP), ammonium oxalate-
oxalic acid (AQ) and hydrochloric acid (HQ), when used
for pectin extraction from winter guava fruits of cultivar
‘Sardar’ highly improved the crude pectin yield. Low con-
centrations resulted in high grade pectin and higher number
of jelly unit. At higher concentrations, the quality of
pectin in terms of equivalent weight, methoxyl content,
anhydrogalacturonic acid content and degree of esteri-
fication was adversely affected. The chemical aid AO was
most effective, followed by SHMP and HCL.

The pectic substances present in plant tissues cannot
be completely extracted by _boi mq with water. The
calcium com Iexmg agents’like oxalate, polyphosphate
and also acids like hydrachloric, nitric, acetic and tartaric
have been widely. used for: Improving the extractionl2
Guava is used for E)elly maklng due to its high pectin con-
tent. It has also Deen reportéd to yield good Commercial
Prade pectind. The present work was undertaken to eva-
Uate some chemicals for their efficiency in pectin extra-
ction from guava fruits and to find dut their effect on
pectin quality, _

Pectin was extracted from winter season harvested
quava fryits of cultivar “Sarcar’ during December 1979,
at two different stages of maturity, nayely., (i) mature
unripe_ with average fruit pressure of more than 85
kg/em2 and (ii) partially ripe with a pressure of 6.410
ko/em?2 as determined with Magness Taylor type pres-
sure tester. The chemicals used for pectin éxtraction
were: (/) sodium hexametaphosphate (SHMP) at 0,25,
0.5 and 0.75 per cent concentration: (i) ammonium
oxalate and oxalic acid (AO) in 1:1 ratio at 0.25,
0.5 and 075 per cent concentration; _ (Hi) hydrochlaric
acid (HC1) at 0.025 N, 0.05 N and 0.075 N concentration
?ndl_ (|tv) control: only water. The treatments were in
riplicates, _ _ _

‘?ne PH of extraction media was requlated at 4.0 in
case of SHMP, AO and water extraction, by either citric

acid or sodiym hydroxide solutions. In HCL extraction
no_pH regulation was done.

Extraction of pectin;  Five hundred grams of pulp
from freshly harvested quava fruits, was heated in one
litre of aqueous_solution of different chemicals by hoil-
Ing for 35min. The extract was filtered, cooled ard pec-
tin was gre(:lpltated with iso-propanol containing 0.0L N
HCI at 70 per cent concentration, followed by ‘repeated
washings with 95 per cent_mo—gropanol 85 (escribed gy
McCre dfyl The precipitates were dried at 35°C,
weighed for cruge pectin yield and then ?round to pass
through 60 mesh screen for further analyses.

Characterization of pectin:  The moisture and ash
contents of extracted pectins were estimated by the
methods described W Rangannad. The equivalent we|([;ht
methoxy! content anid anhydrogalacturonic acid content
were determined by the méthods given by Owens et alb.
The degree of esterification was calculated on the basis
of methoxyl and anhydrogalacturonic acid contents.
The jelly grade of the pectin was determined by relative
viscosity. method2.and the jelly units were calcilated by
multiplying the jelly grade “with crude pectin yield
obtained from 500 ¢"of quava fruits.

Table 1. effect of chemical extractants on yield, moisture

AND ASH CONTENT OF CRUDE PECTIN FROM GUAVA FRUITS

Concn of  Yield (%) Maoisture (%) Ash (%)
extractant Mature Partly Mature Partly Mature Partly
unripe  ripe” unripe  ripe” unripe  ripe
Sodium hexametaphosphate
0.25% 190 197 134 140 14 16
0.50% 277 258 119 118 16 19
0.75% 280 211 128 124 18 24
Ammonium oxalate—Oxalic acid
0.25% 241 220 105 128 2.4 28
0.50% 299 255 107 104 2.6 21
0.75% 33 243 127 103 21 28
Hydrochloric acid
0025 N 210 195 117 100 16 24
0.05 N 233 22 95 100 16 2.6
0.075 N 200171 109 117 17 12
Water
090 105 102 110 15 18

*Paper presented at the First AFST(I) International Food Conference, 1982, at Bangalore.
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Tavre 2. EFFECT OF CHEMICAL EXTRACTANTS ON CHEMICAL QUALITY OF GUAVA PECTIN®

c f Equivalent wt. Methoxyl content (%)  Anhydrogalacturonic acid (%) Degree of esterification

oncn o

extractant ~ Mature unripe  Partly ripe  Mature unripe Partly ripe  Mature unripe  Partly ripe Mature unripe  Partly ripe

Sodium hexamctaphospate
0.25% 7313 7076 5.95 5.7 6L11 57.% 55.29 5157
0.5% 7112 6413 5.09 5.20 56.63 60.02 50.95 49.19
0.75% 5840 545.9 3.6 441 55,24 60.39 39,66 443
Ammonium oxalate—Oxalic acid
0.25% 9328 855.7 6.13 574 57,66 56,59 60.32 57,64
0.5% 7794 805.8 4.94 4.89 5361 5361 52.33 5176
0.75% 604.1 5043 4.40 435 56.24 58.33 4434 1238
Hydrochloric acid
005 N 775 7895 5.00 5,39 5423 56.00 52.26 5469
0.05 N 7318 597.7 4.0 4,69 50.10 59.00 4584 45.11
0075 N 6338 5146 4.0 4.3 53.97 62.06 1012 39.79
Water
756.4 767.4 5.10 5.43 58,67 56.97 55.10 54.17

*Al1 values are on moisture and ash free basis.

EXtraCtlon Wlth Chemlcals SOlUUOnS reSU|t9d in hl her Table 3. effect of chemical extractants on jelly grade
yield ot pectrn (Table 1). SHMP and AO, due tc fheir ~ AND NUVBER OF JELLY UNITS OF PECTINS FROM GUAVA FRUITS
calcium complexing prcg) ng/ of convertrn Insoluble
calcium pectate and protopéctin into Solu Ie soqium - Conen of ey Keade Jety units
pectat ad pectinic A8 gave relatively higher yielog ~&actan e e e Pty

HCL which could hydrolyse only protopectin and P P
did not affect the solubilisation of pectates. Low pectin Sodium hexametaphosphate
yields from half ripe fruits mdrcated its reguction with  0.25% 132 123 03 13
advancement of ripening% 11 0.50% 116 118 10

Moisture and ash contents of CPectrns prepared %/ 0.75% 107 119 1609 1580
different procecures are presente Ammonium oxalate—Oxalic acid

content of pectin extracted with AQ and from partrally .
0.25% 148 142 1145 1645

"pe fruits with HC1 was ?enerall higher. 0.50% ™ % B 1%

Equivalent e ights 0 Pe? e racte? at lower o7y, 1% ” 60
concentration of the chemicals and that from unripe ™ ¢
fruits were generall hrt;h This may be due to the pres- Hydrochloric acid
ence of pectates orpectinates In unripe fruits and that 0025 N 164 152 1560 1346
of pectic and pectinic acids with free carboxylic grou? 0.05 N 142 134 1456 1405
in partially ripe fruits. Similar trend was observed with - 0.075 N 116 120 105 950
regard to ‘the degree of methoxylation (Meo Water

aximum anhydrogalacturonic acrd AU ). was pre- 157 159 6 780

sent In the. pectinextracted with 0.25 per cent SHMP in
the case of unrr pefruitsand 0.075 N HCL in the case of
partra VT Cge rurts The stage of frurtr enrn% did not

or AUA content but, b unri
frurts Ylelded pectins with higher DE over halfripe ones
'rTSé%"i‘n E&deesterrfrcatron 0cEuring with advancement of
Althaugh chemical solutions extracted pectins with low

L D

je||Y grade than that observed with water extraction, the
yield'was considerably higher, there! yhellmng 0 procure
more number of jelly units, particularly vith SHMP
and AO extractronss able?rz The hrgh concentration
of the chemicals decreased the number”of jelly units.
Results indicate that the chemicals especially AO and
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SHMP help in obtaining higher yields of pectin with
high jelly grade and hl%her numbér of jelly units from
winter guava fruits of Cv. ‘Sardar’
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Gluconeogenic enzymes, namely, PEPCK, FDPase and
G-6 pase as well as glucokinase increased with ripening of
mango indicating active gluconeogenesis. PEPCK activity
did not change in oranges. Traces of PEPCK activity was
noticed in bananas while in oranges there was no change.

Fruits in general accumulate sugars with a simulta-
neous cecreaSe in organic acics. Besides the contribution
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made by starch for sugar accumulation, orqamc acids
might contribute o thé sugar content via gluconeoge-
nesis. The role of phosphoenolpyruvate carboxykinase
(PEPCK) in %Iuconeo enesis has been indicated In
ripening ‘grapesl - FDPase involved In gluconeogenesis
as been Teported to remain unchanged during ripening
of banana2. This communication reports some of the
enzymes connected with gluconeogenesis and organic
acid metabolism in mango (M. indica, ‘Badami’ variety),
orange (C. reticulata, ‘Coorg mandarins’) and hanana
(M. Sapientum, ‘Dwarf Cavendish’ vanety? at different
stages of ripening. Freshlg/ harvested ang"fully matured
frufts were used Tn the present investigation, ,
BK standard CO. evolution method (Pettenkofer’s
method)3the various stages of the fruit were determined.
About 200 pulé) was 8round in 50 ml medjum con-
taining 0.33 M sucrose, 0.01 M ethylenediamine tetra-
acetic_ acid (EDTA), 001 M potassium phosPhate,
0.05 M Tris (pH 8.5), 0.50 per ce _tpolyvma/l&vrro Idone
(PVP), 050 per cent eqg albumin and . B cent
cysteine. pH of the meditim was adjusted to 7.0 during
rmdm? br;]/ the addition of 3M Tris in 0.33 M sucrose
he mitochondrial fraction wag sedimented and washed
thrice with 0.3 M sucrose. . The microsomal fraction
was sedimented by centrifuging at 100,000xG for 60
min, washed with (.33 M sucrose and resedimented. The
supernatant was dialysed overnight against 0.02 M Tris-
buffer (pH 7.2A_conta|n|ng 2 mM EDTA. In the
case of raw Truits, dialysis was carried out after preci-
[tation of the supernatant with ammonium sulphate
rcent). The dialysed samples were used for enzyme

Sﬂ% gﬁ]s Ph(lephoenoIpyruvate carboxykinase (PEPC

oenolpyruvate ~ carboxylase | (PEPC)6, malic
enzyme7 and glucokinase8 activities in the, suPernalgant
fu-

fraCtion_were “measured spectrophotometrically.
ctoge-1,6-d| hosPhﬁtase9 ctivity in the sypernatant
and microsomal glucose-b-phosphatase. activity were
determined by estimating the " liberated phosphatell
after the hydrolysis of the respective substrates. The
mitochondrial sticcinate dehyarogenasel?. activity was
assayed by following the reduction of 2,6-dichloroghenol
Inddphenol In the Presence of phenazinemethosulphate
and protein was estimated by the method of Lowp/
et a3 The specific activities of the enzymes were
expressed as p moles of substrates reacted/min/mg
grotem. Succinate dehydrogenase activity was expres-
ed as change in ahsorbance at 600 nm/min/mg protein.
_As seen in Table 1 activities ofgluconeo%emc enzymes
viz, PEPCK, FDPase and G-6-Pase as well as glucoki-
nase registered a significant increase in mang_o as the
fruit passed throughclimacteric and reached edible, ripe
staqe. PEPCK which Is involved in the conversion of
oxaloacetate into PEP recorded maximum increase in
the activity (60 fold) during ripening of mango.  In-
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Table 1 CHANGES IN ENZYME ACTIVITIES DURING RIPENING OF
MANGO, BANANA AND ORANGE

Pre- Climacteric  Post
Fruit Enzyme climacteric (sp. activity climacteric
units)
Mango PEPCK 1.0£0.13 26.0£2.8 61.0t 28
FDPase 33.0+2. 1 58.0+ 23 4540422.3
G-6-Pase 23.0£0.5 — 65.0¢ 54
PEPC 0.610.04 16J:021 25.0t 34
Malic enzyme 38.0£0.U — 36.0+ 06
Banana PEPCK Traces Traces Traces
PEPC 88.0£05 940£1.2 920t 07
Malic enzyme 122.0¢ 1.7 — 99.0+ 6.0
Orange* ~ PEPCK 300432 21.0£24 27.0¢ 18

Malic enzyme 140.0+¢8.7 128.0£4.5 201.0£26.6

The values are averages of 4 individual fruits £ S.E.M.

*In orange preclimacteric, climacteric and post climacteric cor-
resi)ond to raw gfreen, turning ripe or turning yellow and ripe
(yellow) stages of maturity.

creased PEPCK, FDPase and G-6-Pase activiies in
mango, during ripening indicate the funcﬂo_nmg of active
gluconeogenesis.  Citrate Iyase which is known to
increase “auring i enln% of mangoX4 might supply
oxaloacetate (OAA) for PEPCK redction thus promd-
fing gluconeogenesis. PEPCK activity did not change
In oranges. o
_ Among the enzymes related to organic acid metabo-
lism, PEPC whicti is jnvolved in the se/nthesls of OAA
and hence malic acid, increased (40 fold) In' ripening
mango during post-climacteric period. The other er-
zymes which ¢an lead to malic acid synthesis are PEPCK,
malic enzyme and malate s¥nthetas . PEPCK functiops
mostly in"the formation of PEP from OAA and malic
enzyne in the direction of malic_acid decarboxylation.
Further, malate _%/nthetase_ activity has been reported
to cecrease duririg. the ripening of mango ~ This
em?_hasues the possible role playéd by PEPC in the for-
mation, of malic acid in ripening mangges. Sug%estlon
to this effect. has been made “in the “Studies
related to organic. acid metapolism in grapes6. - Simi-
larly, PEPC “activity which is considerable in” banana
might play a role in the accumulation of malic acid
dufing ripening of banana.  Also malate synthetase
activity in'bhanana is known to decrease during ripening2
Changes in PEPCK and PEPC |evels in banana durlng
climactéric have been reported in literaturel/. In th
present study similar observations were made in the case

of PEPCK while PEPC activity was detected in
traces throughout the period. .

In addition to this, previous work 8 has indicated that
whenl4 C malic_acid was injected in mango fruit, 16
per cent of the incorporated label was in su%ar_ fraction
In raw fruit, which increased to 26 Rer_cent al ripe stage,
fn the case of banana however, the incorporation s
one per cent both in the, raw as well as the ripe stage,
indicating lower conversion of ma'ic acid to Sugars.

Results published in the above paper have demonstrat-
ed that malate!4 C incorporation into sugar in orange
fruit segments is of the order of 16 per cerit at all stages
which Is reflected in enzyme levels presented “in

able - -

The present data indicate that gluconeogenesis in
mango and accumulation of malic acid in mango and
banana might be controlled by the variations in the levels
of related enzymes.
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Studies on the microbiological quality and possible trans-
mission of enteric pathogens to humans by fresh water fishes
cultured using bio-gas effluents was taken up. It was found
that there is less recovery of these pathogens from the
fishes grown in bio-gas effluents after primary treatment.
The fishes grown in the treated bio-gas effluents are micro-
biologicaliy comparable to those of fresh-water as far as the
viable counts of these enteric pathogens are concerned and
the fishes serve merely as passive vectors of human patho-
gens which can be eliminated by depuration and cooking.

In view of the qradual depletion, of quality waters,
the hike in chemical fertilizers, the dire necessity of hav-
mg protein-rich fogd and the Iarlge availability of nutri-
ent-rich bio-gas effluents in our” country, It becomes
essential to advance large-scale rea_nngI of fishes using
these. effluents which have proved itsélf as a valuable
fertilizer to boosting fish yield. When animal excreta
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are used to fertilize fish pond, questions of possible
spread of pathogenic organisms that could cause' serious
|Seases in man throu%h fishes arisel Among the cold-
blooded anjmals, fresh-water fish may harbour human
enteric pathogiens when they are eXposed to waters
receiving, fecal matter23  Nevertheless, the effluents
commg from _blo%as lants contain reduced. number
of theSe enteric pathogens owing to anagrobic diges-
tiond, and serve as Bxcellent Source of manure “for
fish Ponds as Oemonstrated by the increase in natural
fish food I_thytoplar_lktons and zooplanktons) and fish
lelcls5.  However, since the temperature and’ retention
ime are different In the bio-gas digestors, a, small
percentage of these pathogens éscape 'so that digested
effluents mag contain . demnonstrable amounts of virus
and bacteria6,7 which is the focal theme of the present

stuay.

Eglrhe_r study in this laboratory8 on the viable counts
of enteric bacteria (total coliforms, Salmonella and fecal
,Stregtococc?l In the three ponds used for fish-culture
Indicated that there is a gradual reduction in their viable
counts after anaerbic |ﬂest|on and ermary_ treatment.
The present study is a follow-up of the previous one to
analgse various tissues of these fishes grown In these
ponas_ for the possible presence of thesé pathogens on
Rar with the fresh water fishes and dam fishes which
ave not been fertilized with cow-dung slurry.

Pisciculture with fresh-water fishes namely, Channa
striatus (snake-head), Saccobrancus (cat-ﬁsh? and Soro-
thorodon (Tilapia) using the digested slurry from gobar-

plants is_going on for the past three

ears at our co eé]e. The dligested slurry is being directly
ed into the Pond I, namely; the oxidation pond. After
the fsrehmmary treatment; 1.e., allowing sedimentation
for 15 days, the supernatant is requlated'to the Pond I
namely, treated water pond where 1t is further diluted
with viater. The Pond |11, namely, the fresh-water pond
which s not fertilized by cow-dung slurry, serves as the
control and the fishes dre being reared in all the three
onds. The estimation of pH, Salinity, total alkalinity,

0D, and DO were carried out a_ccordm? to the methods

discribed in APHA9. ~ Microbiological” analyses were
carried out during two consequetive years Irf the same
season and the average is given. Fresh tissues of these
fishes (muscle and qut region) were screened for the
presence of enteropathogéns, namely, coliforms, Sal-
monella and fecal Streptacocei following the methods
described in APHAY and Geldreichl). Stirface contami-
natign of the fishes, if any, was eliminated by immersing
the fishes 1n (.05 per cent mercuric chloride in 50 per
cent ethanol for 5'min and then repeatedly rinsing with

gas (cow dun?

1. Thesis submitted in partial fulfilment to M.Sc. degree, Sri Parasakthi College for Women, Courtallam.
2. U.G.C. Research Associate in Pisciculture, Sri Parasakthi College for Women, Courtallam.
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shenledvx%aterforh sallne| The fishes Were random ny col Iect

ed and five fish sampleswere pooled and grourid : i i

e?nchrtnenﬁc med}!'a amlely p p,aone \t/\llatel ?ndd Sl%lt th Table 2 enumerat|onSggoir;tgggc[)gﬁthogens from the fish

aliquots of each sample”were directly plated into the ot

respective medium.  ThUs Saloneli wers enumerated g e, ooute ofeulivelion
by using the enrichment medium Salmonella- Sh|?ella " on
?ar total coliforms by MacConkey agar and Tecal  saimonella

Streptococel by _KF—Streptococcu %ar following ~ Muscle 6.2x102 37XI02 32X102  3.8x102

the Incubation at 37eC for 24'and 48 hr. Representative  Gut 69xI02  4.2x102  44x102  4.0X102

tcolon:jesfwere Sub- ﬁulturedl on séangs anﬁi fu hler ((:jhartafc rotal califorms

erized for morphological. and bio-chemical ~ identifi-

cation, IDlateswere Clsefied according tothe schemata  Muscle - 82X108 - LIS LEX103 2 2xl0s

of Barley and Scottl and Buchanan and Gibbonsly, ~ Gut 41x103  20x103 2.8 2108
Organic wastes produced by the normal metabolism  Fecal streptococei

of animals provide a good souirce of food for zooplank-  muscle 5.7x102 3.2x102  3.0x102  3.5x102

tons and phytoplanktonsI3 1t is evident from the above gyt 62x102  38x1C2  3.6x102  35X102
study that there. is a graqual reduction in the number o

of enteric organisms (Table 1) and the numbere als Pond | = Oxidation pond

those found in fresh water pond aftert esurrx Pond IT  Treated water pond

treated for a number of as 9x|02 In f etreated Pond 11l + Fresh water pond

\élvatert pond asa%amstte |ghest num r?rdm tPe rgsp

|gese surM H reported in Pon

0

Pond [l and Pond Il are 90 85 and 8.0/ respectlvely Table 3. enumeration of enteric pathogens from the fish

The dissolved oxygen also increased considerably from SACCOBRANCUS

4. 1o 62 myl"“The high pH and dissolved oxygen oond | Pond Il Pand M D

Prevanmg in these ponds mcrease the rate of disinfec-  "anogen on on on am
lon of coliforms14 that leads to the reduction of their  saimonella

viable counts. Muscle 37x102 18x102  16x102 17102
The harbouring  capacity of each fish to different Gt 47x102  32X102  32x102  3.4x102

pathogens also varies even‘when they are grown in the -
same pond. Thus Channa striatus harboufs maximum 'Ot C?'Ofms 03 42x18 5803 50x103
number ot Salmonella (8.9 x 1021y dry weight) and fecal ~ Muscle 6.5x103 R L T
Streptococei (6.1x103g dry weight) and “Saccobrancus Ut 79x103 4.8 - o
bears maximum number “of cdliforms £42xI03 10 Fecal streptocceci

1.9 x 103 The percentage reduction of these pathogens Muscle 48x103  3.2x103  39X103  4.2x103
after primary treatment IS reported to be about 32 per  out 59X103  38X103  3.2x103  45X103
cent of tSalr]pci)cnellla 8?2 ter cent of total coliforms an 71

per cent of fecal Streptococel.

In the present study, highest number of these enteric . . _
QIGENI Vere recovered from the 9ut contents of these  Teble & enumeration of enteric pathogens from the fish
fishes (Table 2, 3, and 4) than that Trom the muscle, A
avallable evidences show that fish do not suffer from  pathogen Pond | Pond Il Pond Il Dam
infections of Salmonella, Shigella and other enterobac-

Salmonella
Muscle BOX102 57x102  50X102  6.1X102
TABLE 1 ENTERC PATHOGENS (NO. OF COLONIES PER M) FRM Ol 41X103 1.2x103  6.6x102  6.4X102
SLURRY AND PONDS Total coliforms
Muscle 1.3X103  6.1x103  3.7x103  3.2x103
Slury — Pond I Pond Il Pond Il ¢y 30x103  L1ox 104 29%103  3.8x103

Total coliforms 99X 10-  66x102  49x 102  31x102 :
Fecal Streptococci

Salmonella 169 17 87 65 Muscle 6.1x103  3.8x103  4.1x103  4.2x103
Fecal Streptococei 507 219 6 % Gut 13x104 4.7x 103 5.6x103  5.8X103



microbiological quality of fishes reared in bio-gas effluents

teriaceae ?roup of _orrgamsmsla but their |mPo_rtance &
vectors of human infectious diseases by enteric patho-
gens cannot be overlooked 0

The work carried out in this laboratorys and the work
of Hobson et all, presented strong “evidences that
digested slurry from bio-gas plants™ contain  reduced
number of pa otgens owing to anaerobic digestion and
longer retention time insicle"the digestors.

There is further reduction in théir viable counts after
primary treatment such as sedimentation.; and as a
result only reguced number of pathogens as may be
present in‘any fresh water pond are presént in the tréated
Wwater ponds gTabIe 12. The high levels of chiorella
reported in tréated water ponds I?ht have resulted in
the drastic reduction of fecal Streptococcil The
microbial flora of fishes directly reflects the microbial
conditions of the water from which they are taken2

It js quite evident that the fishes of the treated water
pond are alike to those reared in fresh water and dam
as far as the presence of enteric organisms are concerned.
Similar results have also been obtained with drastic
reduction in coliforms in fishes cultured in sewagel9
The presence of fish leads to lower bacterial counts.,
when the ponds are fertilized with manure than ponds
that received equal amounts of manure but not stocked
with fish. Complete elimination of these pathogens may
be possible if the fishes grown In the slurry were flushed
out In clean water before they are marketed18 |

In conclusion it is found that the fishes fed with digest-
ed effluents of bio-gas plants face the same Rroblem of
other fishes In theif microbial .content which could be
possibly eliminated bﬁ depuration and |t:)?/t‘,ookmg.

The “authors are thankful to 1.CAR. co-ordinated
Frpject on Bio-gas _Technolggy for the research faci-
ities and to thé Principal, Sri Parasakthi College for
Women, for the kind encouragement
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In the efforts to increase yield of Chakka from cow mUk
addition of 2 per cent skim milk powder and 0.3 per cent
sodium alginate produced 33.65 per cent outturn which was
nearly 10 per cent more than the yield from normal cow milk
[3.5% fat and 8.5% solids-not-fat (SNF)] and slightly more
than that from buffalo milk (6% of fat and 9% SNF).
Organoleptic qualities of this Chakka were on par with those
of Chakka obtained from untreated cow and buffalo milk.
Alongwith addition of skim milk powder, it was necessary
to add appropriate level of sodium alginate to avoid exces-
sive loss of total solids with Ciutkka whey.

Chakka is the basic material for preparation of Shrik-
hand. Generally buffalo milk is used for manufacture of
Chakka which"gives higher outturn and receives consy-
mer preference.  However, cow milk production In
Maharashtra is steadrly Increasin |n the Iast few yearsl
There. are prob ems o getting the yield and general
qualities of the cow milk roduc 0 compare favourably
with those of buffalo mrlk Rroducts Hence in apat'.empt
to overcome some of these problems, studies were
undertaken to prepare Chakka from cow. milk_usin
skim milk powder (SMP) and sodium alginate in dif-
ferent proportions,

Composrte samples of crossbred cow milk obtained
from M.P.AU., Rahuri and commercial buffalo milk
samples were used for this study. Cow milk was standar-
dized to 35 per cent fat and 85 per cent solids-not-fat
tSNF while' huffal é) milk sam es were standardized
0 [oer cent fat and 9 per cent SNF.,

Three levels of SMP and sodium alginate were selected
for study after assessing organolep IC quar of the
Chakka re ared in pre- ex erimental trials with combi-
natjons varyrngp 0 ortron of these mgredrents Skim

milk powder manufactured by Mehasana District Co-

Milk Producers Union Ltd., meetrng IS] re-
urrements and_sodlium_ alginate manufactured Iy
hmohammad & Co., Bombay were used, In all
arggt etée% nts were studied In four replications as

opera?

o Level of sodium alginate (%)
Level of skim milk powder

(A) (A2) (A3)
0.0 (So) 01 0.2 03
10 (S, 01 02 03
20 () 01 02 03

Buffalo milk ﬁBM) and cow milk (CM) without any additves were
used as contro

The Chakka Was preﬁared by the method. given_ in
Dairy Handbook, N.D.R.I., Kdrnal2 ~Additives, viz.,
SMPand sodium alginate were mixed dry in proportions
as frxed for the drfferent treatments and then added into
the m| unn? heatin g with constant stirring.  Active
bulk starter culture of reptococcus diacetilactis (DRC{)
was inoculated into the milk at the level of one per cen
The inoculated milk was incubated at 25°C till it was
completely coagulated. The curd was hung in a cloth to
drain out’ whey. Weight of each lot of Chakka was
recorded immédiately after the complete drainage of
whey. The, Chakka samples were then stored in “refri-
gerdtor until analysis.

Milk samples were analysed by ISI methods for fats
and SNF4. ~ Titratable acidity of the Chakka samples
was determined according to method recommended for
dahi in Manual in Dairy Chemistry, ICARS. Fat content
was estimated as per the method described by Chaudharis
and total solids contents by 8ravrmetnc method5
Organoleptrc evaluation of the Chakka was mace by
ISI"method7, Total solids content in Chakka whey was
etermrned bK ISI" method described for determination

S Inmil
Acrdrty It was observed (Table 1) that there were
non-significant differences in t eacrdr level in C a ka
due o' different treatments. The acidlity ranged from
109 Agsoae t0.139 (BM) per cent, The data, “however,
suggest that with an increased. level of sodrum alglnate
the ‘acidity in the produc* declined. The results flrther
|nd|cated that the buffalo milk Chakka had srﬂnrhcant Z
gzer acidity (1.39 per cent) than the cow mi
(1°26 per cent The results of this investigation diiffer
|nreosrtneI %sle {reponed by Zariwala and Sharma. and Ear-
Fat: It'is seen from the data (Table ) that addrtron
of sodium alginate did not significantly a ect fat
content In Chakka while there was significant decrease
in fat content in treatment S. over the treatment S0.

o~
—

*Part of M.Sc. (Agri) thesis of Sr. author submitted to M.P.A.U., Rahuri.
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Table 1. EFFECT OF ADDITION OF SKIM[ MILK POWDER AND SODIUM ALGINATE TO COW MILK ON CHEMICAL
QUALITY AND YIELD OF CHAKKA

Skim milk powder Sodium alginate (%)

(%) 01 02 03 Mean +S.E. CD at 5
(A) (A2) (A3
Acidity (% lactic)
0.0 (S0) 121 128 1.09 119 +0.258A NS
1.0 (SO 1.28 115 1.20 1.20 +0.258S >
2.0 (S2) 1.26 117 1.19 121 +0.0447AXS
Mean 1.5 1.20 1.16
BM 1.39 +0.0447 0.1285
CM 1.26
Fat (%)
0.0 (So) 11.76 10.94 11.13 11.27 +0.4250A NS
10 (S) 10.88 10.56 10.44 10.63 +0.42508 1.2222
2.0 (S2) 10.01 10.00 9.23 9.75 +0.7362AxS 21171
Mean 10.88 10.50 10.27
BM 17.94 +0.7362 2111
CM 11.88
Total solids 19%)
0.0 (S0) 30.50 32.29 31.63 3147 +0.4208A NS
1.0 (S) 32.98 3357 32.87 33.14 +0.4208S 1.2102
2.0 (S2) 33.38 3393 3343 3358 +0.7289Ax S NS
Mean 32.29 33.26 32.62
BM 3337 +0.7289 2.0962
CM 32.05
Yield (%)

0.0 (So) 24.25 26.90 28.15 26.43 +0.4750A 1.3660
1.0 (Si) 26.23 28.30 29.93 28.15 +0.47508 1.3660
2.0 (S2) 28.93 32.33 33.65 31.64 +0.8228AXS NS
Mean 26.47 29.18 3058
BM 2981 +0.8228 2.3664
CM 22.60

NS:  Non-significant
BM: Buffalo milk without additive
CM: Cow milk without additive

which is gbserved due to increased SNF content in_the
former with the addition of skim milk powder.
Cliakka. obtained from buffalo milk had significantly
hqher fat (17.94 per cent) than that obtained from cow
milk (11.88 per cent) an cow milk subjected to treat-
ments (range 9.23 to 11,76 per cent) her fat
Rercentage In buffalg milk Chakka was re ate to the
loher percentage of fat in standardized buffalo milk
per cent) than In standardized cow milk (35 per
cent). Howeter, the fat content in buffalo milk hakka
was found lower than that reported by Gangulifl (22.4

—
D

r cent) and was slightly more than that given by
rest et a/.10 (15.10 Ter”cent
Tofal solids: Total Solids (TS)_content in Chakka
obtained from various treatments (Table 1) ranged from
0 to 3393 per cent. There was no considerable
difference In TS content of Chakka due to treatment with
sodium alginate, However, TS content was 5|gn|f|cant¥

increased “in Chakka obtained by addition” of
(Si_and S over that obtained without SMP gSo
TS In Chakka from all treatments including buffalo

and cow milk were on par with each other excépt treat-
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ment AjSo (31.63 per cen1t) and A[{o‘o (3050 per cent)
which Were having lower TS content.
Yield: Yield 0f Chakka from various treatments
ETabIe 1) varied from 24.25to 33,65 per cent. Among the
reatments A.S. and AsS. produced mgmﬁcant!y fmore
lelds, (32.33 and 3365 per cent, repectively) over all
he other treatments ncluding buffal milk (2081 pty
cent). Outturn of Chakka front cow milk (22,60 per cent)
was, however, significantly lower than that from buffalo
milk. 1t is evident from these results that Chakka yield
increased co_nsmte_nt% by the use of 2 per cent SMP (S:)
in combination with 0.27and 0,3 per cent sogium aI%mate
by about 10 per cent over untieated cow milk and nearly
3"per cent over buffalo milk Chakka. Similar trend of
observation was noticed by Aneja et aid2 wherein they
found that raising of SN to 11 par cent could yield 24 per
cent Chakka, which is 4 per cent more than the normal.
During the investigation the TS Jost in the whey were
also detérmined. It'was gbserved that loss of TS de-
creased with increased level of sodium alginate. On the
other hand, contradictory results were noticed when the
level of SMP was increased.  Appreciably minimum
total solids (4.8 per cent? were found in the whey from
buffalo milk Chakka followed by whey from cow milk
Chakka (6.83 per_cent). Maximim loss was at § level
58.20 per cent).  Thus, loss of soljds with whey due to
daition_ of SMP in cow milk intended for” Chakka
preparation could be reduced by addition of scdium
al%nate I proper proportion, _ _
rganoleptic evaluation: The numerical score _glven
by thie panel of judges for individual quality attributes

Table 2. effect of addition of skim milk powder and sodium
ALGINATE TO COW MILK ON ORGANOLEPTIC ATTRIBUTES OF
CHAKKA

Quality Treatment (Means)
atribute A, A2 A3 Sq Si 2 BM CM
Colour and

appearance 8.60 872 839 845 850 876 856 855

Body and
textlre 855 842 829 840 829 857 875 888
Flavour ~ 8.62 844 824 837 840 852 827 876

Figures in the table are means allotted out of 10.
C.D. at 5% Non-significant.

of Chakka were computed and results obtained are
resented in Table 2. " It was observed that within the
reatments, there was no sgnjflcant difference in respect
of all the organoleptic aftributes studied. However,
it was observed, in general, that use of sodium alginate
alone at higher proportion (ABSO_Z produced interior
quality product. But its use alongwith skim milk powder
improved the same. Further, it was also noticed that the
Chakka from cow milk scored slightly higher than that
from buffalg milk and it was preferred by IJud Bs
Bartu:ularl for body-texture (8.88) and flavour attr-
utes (8.76). Chakka from cow milk with al| the addi-
tives was acceptable with no_appreciable difference in
their organoleptic characteristics from_those of the
control. ~ The ‘results of this investjgation show _thaf
addition of skim milk powder and”sodium alginate
to?ether to cow milk, upto, 2 and 0.2 percent respecti-
vely,. could produce matching yield of Chakka to that
Bﬁig/ned from buffalo milk without affecting its accepta-
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A NOTE ON CARCASS AND MEAT CHARAC- N
TERISTICS OF BLACK BENGAL MALE GOATS Table L slaughter and carcass characteristics of male

V. KESAVA RAQ, A. S. R. ANJANEYULU AND Characteristics Mean+S.E.
V. LAKSHMANAN _ _
Division of Livestock Products Technology, Indian Veterinary Live wt. (ko) 19.25il.94
Research Institute, Izatnagar-243°122, India Hot carcass wt. (kg) 821£1.08
. . o Dressing % 44.68+1.20
Manuscript received 4 June 1983; revised 24 November 1983 Carcass length (cm) 505541 97
Carcass and meat quality parameters were reported in Hind quarters as % of hot carcass 43.93:1.10
Black Bengal’ goats. ~ Protein, fat, moisture, sarco- Fore quarters as % of hot carcass 55.9241.43
plasmic protein, myofibrillar protein and non-protein Loin eye area (sq. cm) 5.89+157
nitrogen content of Longissimus dorsi were 19.13, 0.94, 0
7745, 5.82,8.90 and 2.01 per cent respectively. The meat Skin (/g yu_eld) 11354145
colour evaluated subjectively as light red, red and dark red Head (% y'.e|d) . 9.37£0.94
corresponded to a total pigment concentration of 0.24, 0.33 Pluck and liver (% vyield) 3.9240.79
and 0.45mg/g showing a highly significant (P < 0.01) cor- Caul fat (% yield) 1.87—0.55
relation (r=0.95) between visual assessment of meat colour Feet (% yield) 2204059

and objective estimation of total pigment.

e for about 40 per cent of the total meat productionl i, "abje 1. The dressing percentgge obtzined - D

‘Black Bengal’ Is'a meat breed of goats. Few workers i G .
have studied the dressing charactefistics. of ndigenous 3%%5@5”'%%0 Jalles Teported by earlir vorkerad |
goats2-4. However, no detailed information is available ' has

On carcass and meat characteristics of goats reared under

farm_ézondltlorlljs. Thef presint StUd¥hwaS(j'%Tdertgken(}o Table 2. physical and chemical CHARACTERISTICS OF
B{g\gﬁgf%%s aggﬁc'gsgfcfﬂgrg%qeggﬂ Cse aené eha?i C6{|ngnld LONGISSINUS DORSI MUSCLE OF MALE BLACK BENGAL GOATS
chemical properties of meat from male ‘BPac Bengal’ Characteristics Meant SE.
goats from a'known herd,

Ten ‘Black Bengal’ entires, aged about two ang half Meat colour* 2.2£0.25
years reared at IVRI, were uséd in the study. These Muscle fibre diam. (Ir) 29.94+1.37
were sacrificed i the divisional saughter house fo_IIovv_m% Cooking release vol (%)
stﬁnldard procedtér%s. Tghe yields o _eﬁltmle Iaréld ollnedlbtln @, 10°C for 20 min.) 30.0941.34
offals were recorded, The carcass weight included wel .
of kidneys. also, Carcass length V\gas measured fr%m Shear force value (kg/1.25 cm core) 5.77+0.59
anterior point of aitchbone to anterior edge of the first  Moisture (%) 774540.31
rib, - Carcass was split into two halves between 12thand  cryge protein (%) 19.1340.29

13th ribs and the fore- and hind-quarters were weighed.

s 0

Colour of the eye muscle at 12th rib was Subjectively eva-  Cude fat (8) 0.9420.22
|uated as light red, red and dark red and given the'score  Sarcoplasmic protein (%) 5.820.26
of 1, 2 and"3 respectively. Cut muscle area of Longissi-  Myofibrillar protein (%) 8.90+0.34
mus dorsi muscle at 10th rib was recorded by marking - non-rotein nitrogen (%) 2014032
its outling on a tracmgi paper and measuring with 3 _

compensatory polar planimeter. Lon8|53|mus dorsl  Dark red muscle pigment (mglg) 0.45+0.04
muscle of either sides were separated and analysed for  red muscle pigment (mgfg) 0.3340.09
physical parameters of shear force value, COOKING Ielease o+ req muscle pigment (gl 0.24+0.07
volume and muscle fibre diameter. The chemical analysis .

for proximate composition5, sarcoplasmic and myofi-  *Subjectively evaluated as IiPht red, red and dark red with a
brillar5 grotelns and non-protein nitrogen7 and fotal score of 1, 2°and 3 respectively.
pigmentd were carried out.

5
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there was no significant diifference in
fore- and hmd-cgjarters, showing that t
lopment of meat and bone was similar in both the
quarters in all the animals, _ _
The physical and chemical Propemes of L. dorsi
muscle aré shown in Table 2. 1t was found that hoth
physical and chemical characteristics did not differ
sqnn‘lcantl between the animals excepting for . meal
colour and total pigment.. A higher value for moisture
and lower values for protein and Cruce fat were observed
In this studg9 compared to values for goat meat, however,
the breed and sample source are nof’ mentionedd in this
study which may account_for the differences noticed.
The”values of sarcoplasmic and myofibrillar E)rotems
obtained in this stuay are (P_resente In Table 2. The
meat colour evluated subge tively as light red, red and
dark red showed 0.24, 0.33 and O.45_m? of total pigment
R_er Pram of muscle tissue respectively and showed a
igh Y significant (P<0.01) correlation (r:0.95) hetween
visual asSessment of meat Colour and objective éstimation
of total pigment. The data on shear forCe value, cooking
release volume and muscle protein fractions provide basic
information on the functional properties, viz., tenderness,
water holdmgh cap_aug and, e_muI5|fy|n% ca_a0|t¥ res-
pectively and"help in determining the’suitability of goat
meat Tor Incorporation Into medt products.

Per cent yield of
he level Of deve-
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DEVELOPMENT OF F%CI)I\[I)DSNACKS FROM PORK

G. S. PADDA AND V. KESAVA RAO

Division of Livestock Products Technology, Indian Veterinary
Research Institute, Izatnagar-243 122, India

Manuscript received 22 March 1983, revised 19 October 1983

Two food snacks, Fried Pork Rind and Minced Fried Pork
Rind from pig skin have been developed. Both have a high
protein content and are rated from good to very good for
their general appearance, flavour, texture, saltinese and over-
all acceptability.

Pork rind forms about 2.5 to 3.5 per cent by weight
of the pig carcasss. Major use of pig skin, in ddvanced
countries, is for gelatin’ manufacturg. In our country
fresh pork 1s sold with backfat and rind on and thus
Pork rind is cooked as a part of the meat to_be eaten as
ood. Processed rind may be used in comminuted pork
products to a maximum’of 2 per cent by mass of the
meat,1 Most of the public sector pork processing plants
In India have piggery farms attached to them and at some
places, gork rind s used in pi f_eedm_?. Thus pork
rind does not find much economic utifisation N qur
countrK and is generally considered as a waste material.
Though there dre somé reports in the literature on the
Pr_eparatlon of p!g skin as food snacks2?, much of

his Information I3 secret under patent rights.  Present
study was undertaken to develop and evaltate the orga-
noleptic acceptahility of some ‘snack foods from pork
rind’ using simple technologres for such products that
may be atlopted under rurdl conditions with minimum
extra Investments. _ _

Pork rind was collected from the pigs slaughtered in
the. Institute. The rind was cut into uriiform pieces and
scraped with a knife_to remove extra fat and any other
adhering matter.  Cleaned rind was cooked in a"house-
hold type of pressure cooker (1.02 kg/em?2) for Smin to
Partlal cook the rind.  The steamgd rind was scraped

0 remove any left over fat and was sun-dried for one
day. It may’be noted that the partially cooked rind
could be fried directly without sun-drylr}g5 or drying in
a hot air oven o a moisture content of 45-50 per cent,
In this process the hat frying oil has to be covered for 1-2
min soon after adding “rind to avoid splashing of the
oil caused by a higher"moisture content of the partially
cooked rind’ L _

_ Partially cooked and sun-glried rind was either cut
into strigs (5 to 10 mm wide; 40 to 60 mm Jong)
or minced once through 4 mm plate of meat mincer.
Common salt at 1 per cent level was sprinkled over
strips or mixed with minced rind. ~ Strips or minced



CONTROL OF CYLAS FORMICARIUS DURING STORAGE OF SWEET POTATO TUBERS 185

Table 1. ERI oximate COMPOSITION OF PARTIALLY COOKED PORK

RIND, FRIED PORK RIND AND MINCED FRIED PORK RIND
. _ Crude
Type of pork rind Moisture  protein  Crude fat
(%) (%) (%)
Partially cooked 51.57 3475 4.60
Fried 2.04 7152 23.05
Minced & fried 0.20 51.97 44.70

Table 2. average taste panel SOORES OF FRIED PORK RIND
AND MINCED FRIED PORK RIND

Type of _ Overall
pork rind  Appearance Flavour Texture Saltiness acceptability

Fried 5.66 660 620 6.00 6.25
Minced &
fried 6.33 650 633  6.00 6.50

Note: Results are expressed on 7-poin: Hedonic scale where,
T=excellent and I=very poor.

Pork rind was frred in vegetable oil in two stages. First
rying was at medium temperature of 155¢5°C for 4-6
min Or till the products rose to the surface of the ol
Second stage ot rying was at a high :emperature of 205i
5°C for 30-90 e or till maxrmum expansion of the
products was achieved. The fried produicts were strain-
ed off excess fat, packed in polythene bags, heat sealed
and stored at room temperature

Partially cooked rind and the fried pork rind Products
were analysedg for proximate composition (Table 1) and
Ehre glrre% products Were subjected to taste panel studies

able

|t can oe observed from Table 1 ;hat the protein_con-
tent of fried pork rind (7152 per cent) and minced
fried pork rind 551 97 per cent& IS_higher than that of
partially cooked pork rind ?475 per cent% This
upgradrn? of protein content of fried products has come
as a result of drastic reduction in the moisture content
during frying. - An increase in the fat content of these
Products as taken place because of oil pick up during
rying, due to their porous cell structures. Both the pro-
qUcts are rated from good to very good with regard to
their ﬂeneral appeara ce, flavour; tBxture, saltinéss and
overall acceptability.
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CONTROL OF CYLAS FORMICARIUS DURING
STORAGE OF SWEET POTATO (IPOMOEA
BATATAS) TUBERS

P. RAJAMMA

Central Tuber Crops Research Institute, Trivandrum-695 017,
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Sweet potato tubers heaped on the floor and covered with
red earth and wood ash were free from weevil
infestation and drying for two months. Storage in gunny
bags even with insecticides was not effective beyond one
month.

In Indlia, sweet potato is grown over 2.25 lakh hectares
with a total proguction of 13 lakh tonnes.  Storage of
sweet potato tubers without deterioration IS usua){
drtfrcu on account of heavy infestation by the weevr

Cylas formjcarius Fab.t5 amalge may_go upto 60
Prcent within qne month of sto rrt he harveste
uber ma contarn the ife stages of the weevil which
continue the damage during storage.  Adults are also
attracted to the tuber when kept exposed in the godown.
On the tubers_the weevrls make holes for feeding and

%ayrng Grubs hore into the tuber, make tunnels

feed"on the internal tissue. The weevil jnfested
tu er is unfit for consumption dug to the development
of a bitter taste which is attributed to the larva inducin
the production of furanoterpene in the tuberse. Feedin
of tuber by the adult Ieads {0 dehydratron and shrinking
of the tubers and high phenolic values'.

The usual practrce of storage is to keeP the harvested
tubers exposed in the godown. This leads to heavy
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damage due to infestation by the weevil and dfrfymﬂ of
the tupers. Control ot the weewvil is very often difficult as
the Jife stages ge%g larva and pupa)r arg ingice the tuber,
Earlier workers have reported that fumigating the tubers
and_treating the bags containing tubers with 5 per cent
DDT could reduce Weevil infesfation; storage of tubers
in sand also prevented infestations. The literature re-
arding the control of weevil during storage is scanty,
tuclieS were hence undertaken to éxaming the uge. of
various materials in reventln% the weevil from gaining
access to the stored tubeis, the results of which are
presented here under.

Sweet potato tubers (variety Kanahangad local’) free
from weevil infestation were Selected immediately after
harvest and used for the stuay. _Tubers were dried in
sun for 6 hr before stor Pe. Two apﬁroaches WWere
adopted in these studies. In one lot, 5 kg each of the
tubers were heaped on the floor jn a godown and com-
pletely covered (5 cm depth) with materials including
dried"red earth, sand, wood ash and saw-cust and mix-
tures of sand and red earth with dusts of malathion
5 per cent) and carbaryl (5 per cent). Inthe other series
he tubers were put in"small gunny bags and stored in
the same godown with or without application of insecti-
cide sprays. The tubers were bagged and insecticicle
sprays were apghed on hoth surfaces of the bag. In
control, tuber heap was left exposed. The température
and RH. in the godown were 29i2°C and 70£10
per cent respectively, during the study. Tubers heavily
Infested with different stages of the weevil were kept in
the experiment room to serve as sources of infestation.
Four replicates were kept for each treatment.  Obser-
vations on two replicates were taken after one month of
storage and on two sets two months later. Effect of the
treatments was assessed based on percentage of tubers
infested at the time of observation. o

Results Presented in Table 1 show that conmdermg
the over all effect during the two months of storage, re
egrth, sangd, wood ash™and saw dust used alone and
mixtures of sand and red earth with dusts of the insecti-
cicles, malathion and carbarg/l were effective in preventl_n%
weevil infestation of the Sotred tubers for the entir
period. But the tubers under sand and saw-dust treat-
ments dried up when kept for two months, probabl
hecause saw-aust and sand could not prevent dehy-
dration of the stored tubers beyond one month. Storage
In gunny ba%s with insecticid treatments was effective
In “controlling the weevil for one month, After ong
month, the tuber damage was significant due to weevil
infestation as well as drying. Residual toxicity of the
insecticides have been lost after one month. - In"control,
hundred per cent tubers were damaged after one month
olf storage, and when kept for two months they got dried
also.

Y tubers without damage due to the we

for the above work and to

Table 1. control of cylas formicarius during storage of

SWEET POTATO TUBERS
% of weevil % of tuber*
Treatments damaged tubers damage due
e to weevil +

I month 2 months  drying

Tubers covered with dried red
earth (20 kg) 0 0 0

Tubers covered with sand (20 kg) 0 0 30.0
Tubers covered with wood ash

(5 ko) 0 0 0

Tubers covered with saw-dust

(5 ko) 0 0 416
Tubers covered with sand (20 kg)

+ malathion 5% dust (25 g) 0 0 323
Tubers covered with red cearth

(20 kg) +carbaryl 5% dust (25 ¢g) 0 0 0

Tubers in gunny bag (without

spray) gunny bag | 718 83.0
Tubers in _?unnzé bag and surface

spraKed with 0.05%

fenthion 56 382 76.2
Tubers in unng bag and surface

sprayed with 0.05% sumithion 52 424 793
Tubers in gunny hag and surface

sprayed with 0.05% malathion 61 512 8L7
Control (Tubers heaped on floor) 100 100 100

*As weevil damage and drying (for 2 months) occur in the same
tuber, both the factors are combined.

In red earth andwood ashtreatments, tubers remained
without any damage upto two months. Both red
earth and Wopd ash when kept as heaﬂs prevented
Penetranon of weevil and prevented denydration o
ubers. Therefore, both red earth and “wood ash
appeared fo be suitable for preservmg Sweet potato

vil and drying
for ﬁenods up to two manths.

Thanks are due to the Director, Central Tuber Crops
Research Institute, Trivandrum, for providing facilities

Dr. M, R G, K. Nair
Retired Professor of Entomology, Kerala Agricultural
University, for guidance.
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Processing of Fruits, Vegetables and Other Food Proaicts:
Publistied by Small Business Publications, a division
of SBP Cansultants and Engrneers P. L 44
Roo Nagar, Delhi-11 Inda; 1983 Price;
Rs. 125 (i Indiia), Overseas US $35, UK £ 15

This book deals with different aspects of processing of
frurts and vegetables, spices, cereals and plantation pro-
uces like c0 ee ted, C0c0d, cashewnut etc. However,
the ma or emph asrs has been on canning and dehydra-
t|on o rurts and vegetable
5 Ch ters the frrst thirteen chapters are
devoted to frurt and ve% etable products Including
vinegar pro uctron Te irst chapter deals with the
status and scope of food processing mdustrg in Inclia.
Besides h storical development, mformatron n produc-
tion pattern, product mrx availability of raw matenals
and other consumables, export potential, problems of the
mdustry and R & D needs have been qiven
The next four chapters are devoted to dehydration
aspects. Chapter 2 deals with principles of de rvdratron
ItS advantage and drsadvantages unit oBeratro S Involv-
ed in dehydration of fruits and_ vegetanles. Chapter 3
deals wrth different types of driers available for dehy
dration of food matenas in 1‘general and frurts and Vege-
tables in particylar, A briefdiscussion on the selection
of driers |s also mcIuded at theend. Chapter 4 is devoted
to dehydration of fruits and Chapter 5to dehydration
of vegetables. Method_ of re aration recommended
temperature and_humid |t¥ con |t|ons for dehydration
8t]js|s e CPortant Indigenous truits and vegetables are (lis-
Canning of fruits and vegetables constrtute the subject
matter of chapter 6. Various steps involved in cannin
principle behind them are bneflv covered, Ty foes of car’s
Used, time and temperature of processing ‘for various
canned products are tabulated” for ready reference
At the end causes of sporlart;e in canned roducts and
the remedial measures Indicated. A section on principle
Joreparatron of intermediate moisture food has
oun a place here instead under dehydratron chapter,
et 0d s of fpann%| reserves, candies, glazed and
crystal |se frurs erent frurts are described in
ha ter 7. Similarly, roce ures for preparation of
jans, gelres and, mr alades includin some useful
recipes are given in C apter8 Failures'in ;]am making
and corrective measures are indicated at the erg,
Chapter 9 relates to the manufacture of traditional
products like |o|ckles chutney and sauces. The preser-
vative principle of these products, method of manu-
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facture are descnbed besicles giving some recipes. Causes
or spoilage of |c les and sauices indicated.
apter” 10 deals wrth frurt Juices beverages frurt
Jurce concentrates and powders,  Steps involved In
Bgoductron of squashes,. cordials, nectars and RTS
\erages are described 'in” detail ‘and suitable recipes
indicated. . Various types of evaporators available for
concentration of frurt {urces and different driers and dry-
ing techniques available for preparing fruit juice powdefs
are_liscussed.
Chapter 11 is devoted to tomato products like tomato
{urce tomato Ruree tomato paste, tomato ketchup,
omato_ soup, chilli sauce and tomato chutney, suitable
recipe for the above prodycts sug%es ted.
hapter 12 15 exclusively devoted to raw as well as
ripe mango products. Mando pickle and chutney, canned
slices in Syrup, mango beverages like juice, nectar, RTS
drinks andl squashes; canned pulp, mango cereal flakes
and mgngo cUstard powder are the important prodcts
covere
Vinegar production both by slow and quick process
has been described in. chapter 13, besides |vm the
procedures for productron of various éypes o vrnegars
Convenience foods like dry soups, mrxes efc. are
becoming popular of late in the country Varigus for-
mulations and recipes together with method of prepa
ratron of such roducts are descnbed in chapter 14
Other mrsce neous products fike papaya powder,
papain and_ pectin from papaya, papaya frut slab,
pabaya candy, pectin from Citrus fruits, désiccated coco-
edible products from baell fruit, tamarind juice
(cohncetrgtra{g and liquid sugar have been dealt in
gﬁ)cessrn of important spices like pepper, cardamom,
ginger, chillies, turmeric, cloves, cinnamon, saffron ec
an methoﬂ of manufacture of their essential ails and
olegresins have been described in Chapter 16,
Chapter 17 relatesto cereal prodycts and preparations,
malt and malt extracts, protein enriched cereal prodcts,
soyabean roducts cereal flakes, rotern |so ates cus
tard powaer formulations, and puffed cereals. Methods
of therr preparation described and their uses indicated,
The next four chabters are devoted to processing of
lantation roducts ke cashewnut, cocoa, coffee ‘and
ea, Proces ing of cashew nut and by products of cashew-
nut industry are covered in chapter’ 18, Similarly, steps
involved iri processing of cocoa frujts, cocoa beans
cocoa nibs, cocoa powder andl putter, chacolate products
and beverages have been discussed in chapter 19
Method of processing coffee fruits, coffee beans, manu-
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facture of instant coffee, chicory and decaffeinated coifee
briefly described in chapter 20.  Methods_ of many-
1‘aﬁturt%rof2 ?Iack tea, Instant tea have been included in
Chapter 22 deals with various ste?s involved in the
production of egg powder including the jmportant step
of I__glucose removal and methods of drying, _
000 additives and preservatives have been briefly
reviewed and presented in Chapter 23, _
_ Chaooter 2415 devoted to food packagmg materials
like OTS can, glass containers, flexible Packagmg
materials, paper Dased Packa%_lng materials, lamingtes;
cartons, drums etc. Information on filling machines,
Isggllbn eOIequments, labelling machines etc.” have been
The last chapter deals with waste utilization, by-
product recovery, waste and effluent disposal aspects
mainly of fruit ‘and vegetable and plantation produce
Processing. Incustries. o _
For reddy reference, list of ISI specifications available
on food products, addresses of manufacturers of addi-
tives and preservatives, and of major food progessin
and packaging machineries in India and suppliers
such equipments in U.S.A. are included in the form of
appendix at theend, _
few spelling and prmtlng mistakes have crept into
the book. = Theauthors could have given references at
the end of each chapter. However, the book is a good
source of information on processmgf of many foodpro-
ducts. It will be.of use to the general readersand proces-
sors In acquainting themselves with the latest processes.

A M Nanjundaswamy
C.FT.R.I,, Mysore-13

Spices and Herhsfor the Food Indust

@2 Y. S Lewis,
Food Trade Press, England, 1984;
£ 26.50.

by
pp. 224, price:

This book consists of five parts, with a total of 224
ages, The first part deals with the ([Jeneral aspects on
/)-spices and herts for the food indus rg (/1) spice qils,
Hi) spice oleoresins and (iv) methods of test for spices
and spice products. In thispart, statistical information
1S _glven on world production and wholesale price of
spices, .chief countries producing spices and import of
spices into selected countries, Flavour gffects of about
OSEICGS are presented in a tabular form. The Ipreparatlon
of Spice oils and oleoresins are also described. The

method of testi nﬁ sg!ces and sgjce 1Qroducts_ are presented
In & brief and effective manner. The details of the pro-
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ceduﬁes are not. |gen, but references to hooks giving
details are provided. S

- The second part is devoted to major spices like cap-
sicum, cardamom, ginger, pepper and turmeric. Under
each spice, the author”has covered agricultural aspects,
primary processing, composition. of “the spice and its
products, quality evaluation and uses. =~

Part three is concerned with tree spices like cinnamon
and cassia, clove, nutmeg and mace, pimenta and star
anise. Aspects about the’ plant, harvesting, processing,
composition of the spice and its products and their
api)hcatmn are also covered.

n part four, minor spices like aniseed, caraway, celery,
coriander, cumin, dill, fennel, fenugreek, mustard,
oppy .and sesame. seed, have been Covered. Other
lavodring commodities like alliums, asafoetica, saffron
and vanilla are also included.

The last part deals with leafy spices like basil, bay,
marjoram, mint, parsley, sage, thyme, curry leaves etc.
Information ahout the” plarit, composition” and appli-
cation are given. _ o

This 15 d_good book on spices, . covering different
aspects, Parucularly primary rocessm% as Well as tech-
nological aspects of sP|ces. owever The aythor could
have”devoted a couple of pages on the utilization of
spent meal after extraction.

The printing and the get up of the book are excellent
The photographs of some Spice plants are |mPressw_e
and informative. This book should be a valuable addi-
tion to libraries of R & D Institutions, Universities and
food indlustries. The students of food science will find
it very useful,

N. Krishnamurthy
CFTR.L, MYSORE

Antimicrobials, in Foods:  Edited by A. L. Branen and
P. M, Davidson. Published by Marcel Dekkar Inc.
New York and Basel, 1983: pf. 465; Price $ 69.75.

Social and. economic_changes are taking place with
rapid industrialization. There'ls a shift in the population
from the rural to urban areas. This has necessitated
conservation and transportation of fpod from the places
of production to those gf consumption. In the current
marketing system, use of preservatives and antimicrobial
agents has “become imperative, Eventhou_%h a large
nUmber of chemicals are candidates for thi purPose,
safety of the antimicrobials to humans and animals are
of ufmost importance, Only a few chemicals belon mg
to different groups of compounds are legally permitte
to be used in‘foods. Safety of many of the antimicrobials
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has been questioned over the, past few years and some
are totally banned or have limited application.. Therefore
a thorough knowledge of these permitted antimicrobials
is of paramount importance to scinetists and_ techno-
logists pertaining to the area of food science, including
nutritionists, fo0d chemists, to>_<|coloq|sts, microbiolo-
ists, biochemists and _bacteriologists. . The book,

Antimicrobials in foods™ definitely provides the neces-

sary mformaﬂgn. _

In the Intro uc,tor¥ chapter Dr. Branen discusses the
role of additives in food, chemical. preservatives, selec-
tion of antimicrobials—their antimicrobial spectrum
and mode of action, chemical and B_h sical properties,
Ie?a%th antdl_safety of the antimicrobials and" prospects
of_thelr utility.

The seconctiy chapter concerns physical and chemical
prgFertle_s, mechanism of action, antimicrobial _act|v13/
and_applications of sodium benzoate and benzoic acig.
Resistance acquired by microorganisms to  benzoic
acid, 1ts metabolism in"microorganisms are also dealt

wit),

Chemical  and ph;{smal properties, antimicrobial
act|V|t¥, requlatory status and applications of permitted
phenolic compourids, that is, esters of p-hydroxybenzoic
acid are presented in chapter three. Naturally occurrin
phenolic  compounds, isolated from différent foo
products, are also discussed in this chapter.

In Chapter 1V, organic acids like acetic acid, citric
acid, tartaric acid, and some of their salts commgnly
used in food products have received detailed attentiori
Next cha%ter is devoted to medium-chain fatty acids and
esters.  Sorbates. which are. commonly uséd In food
products and their characteristics and applications are
discussed in the 6th chapter, Sulphur-dioxide and
sulfites are the most_commonly used preservatives in
the food industry. The author of the eighth chapter
discusses the sodrce, properties, antimicrobial activity
and,allppllcatjons_ of surITﬁJhur dioxigk. _

Nitrite which is com on%_ used In meat and in_some
dairy products IS not perritted as a preservative In
several countries, The author has reviewed the work so
far carried out in this field, which is very informative
and could be used asa quide. .

In the ninth chapter, ciemical sanitizers like halo%ens,
currently. used In the food Industry are discussed.
Information has also been provided on %uaterna
ammonium compounds, acid-anionic surfatcants an
amphotonic surfactants which are used as surface-
active a%ents in food industry. Usefulness of dimethyldi-
carbonale (DMDC?1 and “diethyldicarbonate (DEDC)
which are used for the preservatidn of wines, fruit juices
and soft drinks are discussed. in Chapter 10, o

Of the several antibiotics tried, only msin is
permitted to be used in the preservation of specific foods
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in_ different countries. A few are also used in fruit
jfUICGS In spme countries. Discussion on other inhibitors
rom lactic bacteria is also briefly given. Antibiotic
residues and their significance in food stuffs are discus-
sed by Katz in Chapter 12 _

Thé last chapter Is devoted to naturally occurring
and miscellanequs food antimicrobials. The products
discussed are spices, onion, garlic and vegietable extracts,
Antimicrobial ‘substances present in milk and eggs as
well as hydrogen peroxide, ethylene diaminetatra acetic
acid (EDTA). sodium chloride, phogphates, ethylene
oxide, proprene oxide, carbon. dioxide, ethanol” and
propylene glycol also. receive. brief mention.

Almost all' the antimicrobial agents which are now
being used in foods as well as those having potential
Uses have received jmmense attention. - This” document
Is a very useful quide to all persons who have interest in
food preservation.

K. R Sreekantiah
CF.TR., MYSORE

H. Russwurm Jr. (Eds), Applied Science Publishers,
England, 1983; pp. 535; Price: £ 40.00.

This book is the outcome of the proceedings of the
second  symposium conducted by the Intermational
Union of Food Science and _TechnoIoPy in 1987 in Nor-
wegian Food Research Institute, Oslo.

odern advanced methods of data analysis in food
research is emphasised. in this book, It has been tradi-
t|onall¥ applied at different levels in food science and
technology and has been stegg)ed up to a greater extent
In the recént past. Data on complex product evaluation
in product development and quality maintenance, sen-
sory profiling and the many advanced Instrumental
measures as parameters of guality require multivariate
anaI?/sm to establish relationship between variables,
treatments and groups of samples. Eventhou%h data
analysis is a complicated area, computer techno o%
has “revolutionised” the same enabling researchers 10
collect apgnroprlate data anaIYse_by agvanced techm%ues
interpret and draw valid conclusions creditably for useful
scientific achievements.

The book contains 17 full_papers and 4 abstracts
presented in the, symposium.  They give details of food
products, obIJec_nves, data measureménts, types of multi-
variate analysis and interpretation. A" very useful
subject index classifying them into four broad” areas—
food application area, “sensory measurement methods
chemical” and instrumental measurement methods and

Food Research and Data Analysis; bg/C_H. Martens and
£
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data analysis methods is given. . The upto date biblio-

%raphy of references listed'yearwise from 195 is exhaus-  Ch

Ve and useful.

. The editors have included two useful chapters, one on
Matrix Algebra which s fundamental to, multivariate
analysis and the other on ‘A Layman’s Guide to Multi-
variate Data Analysis’ covering briefly the 9 major
groups of multivariate analysis describing different
individual models within eachgroup. and théir areas of
application which will be very useful for researchers
for a comprehensive understanding of the data measure-
ments, objectives and methods of data analysis. Without
these two chaBters, occasional exHosure to_ isolated
methods and objectives covered in the symposium pro-
ceedings will ledve the researchers in confusion.

. The“statistical concepts defined here and there are
simple and understandable even to the non-statistician
rescarchers.  The two_papers on the ‘Projections for
pom,o_uter Hardware Development and USe” and the
Intelligent Instruments of the Future’ gwe the continued
scope and development in the application of data analysis
as a useful tool in food research. As the computer net-
work has started to grip all fields in a very advantegus
manner, it will be only timely that the food scientists
and technologists, coriSider the wicer application of
multivariate technique for quick and, best achievements
and this book, no doubt, lays the right emphasis.

S D hanaraj
CFTR.I, MYSORE

Physical Properties of Foods: Edited by Micha Peleg etc
and Edward

B. Bagley, AVI Publishing Company
]$n%5 (\)/é)/est Port, Conrecticut 1983; pp.” 532; Price

The book is an outcome of the papers dealing with
various aspects of the topic presented at the IFT-10FoST
basic symposium held In 1982 at Las Vegas, Nevada.
The important aspects such as (a). principles:and methods
of measuring physical properties including electron
microscopy, colorimetry and differential scanning cofori-
metry, Ystruc_ture and other characteristics of plant
aninfal, synthetic, baked and particulate foods, (¢
rheology 0f foods,. _doughs and emulsions, and__(d
volatility, expressability, Stickiness and phase transitions
in low molecular weight carbohydrates have been dis-
cussed by seventeeri contributers. _

Some selected aspects of physical properties of foods
such as geometrical, optical, thermal, electrical and

mechanical properties. have been discussed in the first
apter. Comprehensive review of principles and techni-
ques of electron m|croscop¥ given, in the second chapter
will be of much use to the scientists and technolo-
gists in the field of food research. Theoretical aspects
0f colorimetry ot foods including measurement of colour
of foods by spectrophotometers, tristimulus colorimeters
and other specialized colorimeters have_been discussed
briefly in the third Chapter. - Denaturation of proteins,
gelatmlzatlon of starches etc. are some of the ha/smo-
hemical changes tak|%1% place durln(TJ rocessing of
certain tyE)e of foods, . The Instrumental technique Used
to stuay’ these transition phenomena is referred to as
‘Differential Scannmg Calorimetry (D.5.C.). In the
fourth Chapter, the author has_réviewed some of the
fungaré\ental aspects of D. S C. and its applications
In_foods,

Traditionally, emulsions have heen explained by the
classical two-phase. theory conslderm? as two ecPhase
sxstem. The intensive resgarch in the field has led to a
change of the definition.of emulsions. “In an emulsion,
liqui ”dr%plets and/or liquid crystals are dispersed in a
liquig”. The conditions necessary for the formation of
multilayer emulsions have been ‘discussed in  the fifth

Chapter,

?ﬁe [relationship between structure. and physical
properties of meat/muscle tissue, horticultural Crops
and baked products_have been discussed in the sixt
seventh and e|ghth Chapters respectively, with relevant
examples and Oata including the factors influencing the
relation of structure to physical proerties. _

Chapters nine and terj deal with the physical
properties of texturized Plant protein materials and
meaaurement and physical characteristics of some food
powders

mperical tests play a vital role in controlling the pro-
Cess in order to get desired (iuallty in the finished pro-
duct. A large number of instruments such as penetro-
meters, compressimeters, viscometers, shearing devices,
cutting devices, farmo%raph, amylograph, Brabender
torque rheometer are uSed to quantify various physical
parameters_ related to maturity, dotigh rheology and
other functional properties. The authors have disCussed
the response of food systems to applied forces mcludln%
rheological behaviours of emulsions in Chapters eleve
to fourﬁeen using. mathematical modkels.

The flavour and aroma components of some ot the
foods are being lost during processing, resultm(t; in bland/
flavourless finished prodicts. 1t is possible to achieve
%ood retention of these flavour and aroma components

V. understandmg the mechanism of loss of volatile
stbstances and Clevising an alternate method of pro-
cessing. Fifteenth Chapter deals with the physical and

(flours, - Spices, premixed convenience foods
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chemical properties governin voIat|I|zat|on of flavour
and aroma"com onents. ~ The prop ertres reIated to
“expression” of fluid from drfferent es of foods and

ave been described in Sixteenth Chapter.

The structure of low molecular werght carbohydrates m
obtained under the water removal pracess has a Signifi-
cant]I |ntfluence on the properties and quality of Tood

roducts
pThe structure transitions, of low molecular wei ht
carbohydrates while convertrn(71 sugar in solution to
solid state by crystallizstion/drying/freezing methods
have been discussed in the Seveniteenth Chapter.

The book will e of immense use to scientists, techno-
logists and quality
food science and “technology, and valuahle addition
to all librares.

K V. N agaraja

C.F.T.R.I, MYSORE

Grain_ Quality and Biochemistry; by Umaid Singh,
ICRI 3AT Patancheru P.0., AP.=502 324, India

pp: 1

This is & compilation by Dr, Umaid Singh  of the work
done at ICRISAT, Hyderahad, on antinutfitional factors
in_chickpea and pigeon pea.

The antinutritional factors studied are trypsin and
chymotrypsin inhibitiors, amylase inhibitors, flatulence
factors affrnose stachyose and verbascose), polyphe-
nos and phytic acids.

The stu on protease inhibitors was conducted with
8 Desi and 7 Kabuli cultivars of chickpea and 3 culti-

ﬁre iction of juice yields. through ma ematical models pi

control personnel in* the' fieldl of

vated and 7 wild %pecres of pigeon pea. . The tryi)srn
inhibitor actrvr E( 1A) s resent at a higher level in
cultivars of chickpea an in the wild” species of
%eon pea and TIA IS_more than chymotrypsin
n |b|tor actrvrty (CIA).  The mature seedS contained

Nearly 80-90 per cent of the protease inhibitor actrvrty
IS destroy edb ressure cookrn%at 15Ipfor 15min. The
Open- vesse coo Ing Was esse ectrve In destroying the
inhibitor activity. ~Soaki |n(I; for 12 hr resultedinonly
20_per cent reduction in TTA wrth little change in CIA,

he in vitro protein digestibility (I\VPD) was negati-
vely correlated with TIA and CIA, and it varied marked-
ly with cooked samples. The amﬁlase Inhibitor activity
(AIA) usrn? pancreatic amylase showed large variations
among culfivars and was higher in mature seeds.

The" polyphenglic compounds were more in dark
coloured tésta of seeds of both chickpea and pr&eon

pea, and were more inhibitory than TIA and CIA ost
o tthe phenolic compounds were located in seedl coats and
tannrns made a very small proportion of the phenolic
compounds. - Considerable amounts of phenolics were
extracted by soaking and borlrn? and addition of poly-
vinylpyrrolidone (P P) markedly reduced the protease
inhibitory activity of phenolics.

Chickpea contained more phytic acid as compared to
pigeon pea. Cookrng markedly reduced the phytic acid
In"pigeon pea. Germination increased the phytase acti-
Vi OIand a concomitant reduction in phytic” acid was
note

The report is.a qood reference matenal for workers in
the field of antintritional factors, In addition, it pro-
vidles a source material for the methodologies employed.

PROCEEDINGS OF AHARA 1982
(International Conference on Food Science and Technology)

The Proceedings of the above conference are now ready for mailing. Copies will be

sent from the 15th July

to those registered with us as participants.

Any participant

not rgeet]trn the copy before the end of July may kindly write to this office giving full address

check ing,

M. R. Chandrasekhara
Convenor
19, P1atform Road,
Bangalore-560 023.
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Annual General Body Meeting

The. Annual General Body Meeting (AGBM) of the
Assqciation of Food Scientists and Technologrsts

india) was held in the afternoon 0: June 9, 1984 af the

ssembly Hall of CFTRI, Mysore. It was attended by
84 members, Lt Col. O, P. Kapur, the President, was
in chair and conducted the proceedrngs of the_ meeting,

Dr. S. C, Basappa, the Hon. Executive Secretar
presented the reR it for 9838 In” his report,
mentioned that the membership of the Association has
increased to 2201, with 12 corporate members and 208
life members. Student membership stood at 219. There
are 15 Chapters at present: plans are underway to have
a Chapter at Jahalpur and another one in North America
for the Indian food scientists settled InTJ.S.A.

The Awards of the Association for the year 1983 were
announced hy the Secretary.

Dr. V. Kurien, Chairman, National Dairy Develop-
ment Board Anand, was awarded the prestigios
Pro V. Subrahmanyan  Industrial  Achievement

Lal)ee Godhoo Smarak Nidhi Award was given
tltlr I\é OsnmLaarsen and Toubro Limited, R & D Group
Best Stu)dent Award was shared by Mr. Abadan
Minoo Kasnavia and Mr. Pradeeg. Hukimchand
Chordia, of Food Technology Training Centre,
CETRI, Mysore.

Gardners Award for the best research h) ger |publrsh
ed in JFST was shared by M/s, Anant
Narasimha, H. V., Shankara, R., Gopal, M.'S and
Desikachar, H. S.R., for their two (Search papers
entitled” “Improvement “of the radrtronal rocess
for Making_ Rice Flakes” and eve lopment. of
Continuous Process for Making Rice Flakes”, publish-
ed in Vol. 19. No. 2, 1982 and Vol. 19 No. 6, 1982

res,o/lectrve

Abadan Minoo Kasnavia, Training Centre,
CFTRI, Mysore was awarded Suman Foo Consul
tants Travel Award for his essay entitled “Role
of food scrence and technologérn ruraI deve opment
A new Award, the aaee odhoo Smarak
Award has been instituted by MJs. LaIJeeGodhoo and
Co., Bombay, from this yedr. Mr, g
the ‘company has donated Rs. 10,000 for this Award,

The Award 1s for the h|%hest achievementsnR &D Lt C

in food science and technolog
The report was later adopted

a/nd approved by the
general” body.

Ajit Merchant of

Mr. Radhakrishnaiah Setty, the Hon. Treasurer,
presented the accounts of th Association for the year
and the budget for the next year.
The amendments suggested to the various items of the
Bye-Laws of the const utron brou ht before the meetrng
were discussed.  The General Body gave its approval t
enhance the membership'fee in view of the increasing
cost of production of the JFST.
The names of office bearers, who have %ot elected for
the I)éear 1984-85, were announced by the Hon. Exec.

t
aniheKhurade, Suman Food Consultants,

President desi

Dr. A G.
Delhi.

Vice-President (Head Quarters)
Dr. S S Arya, DFRL, Mysore,

Vrce Pre r nts Cha tersz
|r umar G Dpa Karnal,
elhi

Mr Y Kapur

Mr. V. C ane Bomha

Mr. B aghuramarah adras.
Hon. Jorn

Dr. D Narasimha Rao, CFTRI, Mysore

Hon. Treasurer

Dr. Nasirulla, CFTRI, Mysore.

The President, Lt. Col. Q. P, Kapur, then inducted
the new office bearers, the President, Sri Laljeet Srnh
Modern Foods, New Delhi: the Hony. Secretary, Dr

Mahadevial and the other office bearers

Sri Laljeet Singh, the new President took. the chair
and outlined his Tuture plans for the Association and
requested the help of all members to make his plans
fruitful,  He also thanked the outgoing Executive
Commrttee members, especially Lt Col. Kapur

Dr. S..C. Basappa lor running the Association
effectrvely during their tenure of office,

Fourth Indian Convention of Food Scientists and

Technologists
The Fourth Indian Convention CFOSTg was held
hnological

from June 7-9, 1984 at the Central Food Te
ction, the President of AFST (1)

Research Institute MXS ore.
At the rnau%ural fu
Kapur welcomed the dele ates and
Bresented the theme o the sx‘ posrum—A |t|ves |n
rocessed Foods.  Dr. Director, C

Inaugurated the Symposrum The Keynote address on

193
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Concngts of Food Safety Evaluation’ was delivered by
Krishnamurthy,” Ex-Director, ITRC, Lucknow.
The Souven|r was refeased by Dr. T. R. Sharma,
D|rector Mysore.

There were two pecial lectures in the mornmd on
‘Applications of ant cell and tissue culture in bigtech-
nology’ by Dr. M. Chadha of BARC, Bombay and ‘Sta-
tus 0 eIectronnc tmplate and tin free steel in tinplate
In ustTy in India” b

Inplate Co, of Ind|a Ltd., Jamshedpur.

Poster sessions were also arranged. They dealt
W|th all agpects of food technology mcludmd cereals and
pulses oilseeds, proteins, iruits and_ vegetables, dairy
progucts, m|crob|o yand fermentation, meat, fish and
ou ltry, quality confrol and contaminants, infestation
control and pest|C|des nutritjon, food Packaqmg, mdhng
baking and confect|onery food additives, Tipids, foo
engmeenng an c emlstry/b|o chemlstry, the abstracts
o which ave been f“ lished |nte ouvenir; there were
about 250 abstracts presented at the poster sessions,

At the Symposwm session on ‘Additives in Processed
Foods’, eléven papers were read. They included place
of natural cololrs in processed foods, role and appli-

for the food industry,

Kumara Swamy of

cation of emulsifiers in bakery products, novel sweetners
naturé and role of acidulants in
food processing and modern concept and ract|ce of
chemical preservatwes natura an synth et|c OXI dants
status and role of food_ collojds, rofe of sorbic acid
In processed foods, role of additives in imparting specific
functional properties in processed protem foods, Requ-
latory aspects on the use or additives in processed foods
and “requlatory aspects and policy option on food
additives in enfichment of foods were'read and discussed.

A plenary session was held in the evening and re-
commendations were drafted.

Industrial Achievement Awards Function

In the afternoon, the awards function was held under
the Presidentship of Prof. K. S. Hegde, Vice-Chancellor
Mysore University. Dr. V. Kurien, Chairman, National
Dairy Development Board, Anand, was presented the
Prof. V. Subrahmanyan Industrial Achlevement Award.
The award carried a cnatlon apl 3ue and cash presenta-
tion.  After recewlng the ‘Award, Dr. Kurien gave a

lecture on dairy establishment in Anand, Gujardt.

Dr. V. Kurien receN,r\Er rPfom . %dw&aaglnddstna] Achievement
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