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RESEARCH PAPERS

Studies on the Production of °<-Amylase in Submerged Culture

N. P. Ghildyal, P. Prema, S. Srikanta, K. R. Sreekantiah and S. Y. Ahmed
Central Food Technological Research Institute, Mysore-570 013, India

Manuscript received 24 october ].979; revised 23January 1990

Some of the fermentation
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Amyloytic enzymes are one of most important of
all the commercial enzymes. They find agpllcatlon_s in
the liquification of “starch, brewing, breadmaking
cand makm?, clarification of fruit Aumes, removalOf
starch from fexfiles, Paper making and as a digestive
ald],]z A strain 0f Aspergillus, niger Vantieghem
(CFTRI, 1105) isolated in tis Institute, has been répor-
ted to produce a thermostable <-amylase3 Preliminary
studies with this, orgr?msm on the production of am%/-
lolytic enzymes in shake flasks have been reported by
Ramachandran et als.  These studies deal with the
effect of temperature, pH, calcium ions and media
composition on the yield™ of « -amylase and Iucoamg-
lase and also some Of the charactéristics of the crude

enzyme.

%e objective of the foresent work was to collect
the scale Up parameters for the Productlon of « -amy-
lase by Aspergillus niger (CFTRI 1105)

Materials and Methods

Qrganism and its maintenance: Aspergillus niger

(CF]gR_I 1105) was grown on PDA slanfs_ or 56 days
at ampient temperatUre and stored in a refrigerator (5°C).
Transfers were made once in twg months, _
_ Preparation_ofinoculum;  Sterile wheat bran contain-
ing about 60-70 percent mineral solution (0.2N HC1 con-
taining 33 ppm ZnSaa4, 33 ppm FeSoa.7H20 and 3ppm
CuSoa.5H20) was Inoculated with the sg_or_es fom
PDA slants ‘I sterile distilled water containing 0.10
per cent Tween 80. The fungus was allowed to grow at
ambient_temperature for 5-6 days till there was good
sporulation in the flasks. These flasks were used for
inoculation of the fermentor.

Medium_composition; Ine medium used for the pro-
duction ofthe enzgm_e Is the same as reported by Rama-
chandran et ap. Silicone 21 defoamer was used as an

ae.

ad agitation §

ers neeckd for scale-up of o<-amylase Ion by Aspergillus niger have been opti-
o Or e B e s e B
Wes obtained In cultures groan at 35J: 10C for 60-72 fr. The

sgros%iﬁ indicated that this parameter could be

per cent, air 10

3, EASUreIMeNts
for monitoring the progress of fermentation or the

antifoaming agent at 1000-1200 ppm and was added to
the mediurh initially. The medium was sterilized at a
pressure of 11 _kg/cm? for 60 min.

Fermentor: 160 litre capacity EMENVEE ferm-
entor (Model 3F10) supplied by M/s. Emenyee Enq—
neers Ltd,, Poonga, was used in“all these studies. All
fermentation trials were conducted at 35+ 1°C. To
compensate the loss of water, due to_evaporation, 1.2
1 of sterile water was added to each jar at the end of
24I hour of fermentation to make up to original
volume, . :

Analysis:  -amylase activity was estimated by the
procedure of Manning_and Campbell5at pH 6.0.” One
unit of <-amylase a¢ |V|t¥ IS expressed as the amount
of enzyme hy_d_rolyzm? 0 mg of starch. per minute
under the conditions of the assay. Protein was esti-
mated by the method of Lowry et afi. USing bovine
serum albumin as the standard.” The specific activity
I5 calculated as <-amylase units per” milligram of
enzyme protein. Viscosity of the fermentation broth
was measured at different intervals bY using rota-
tional viscometer theotest_ 2, manufactured by VEV
MLW. Prufoeratewerk Medm%en, Sitz Freitaz, DR).
The viscosity was measured dt a constant_shear rafe
0f 656 per second at 35°C,  The apparent viscosity was
pe?sured by using the formula given by the manu-
acturers:

Tr X100

Where_Tr is the shearing sfress (dynicmd=Z. °<,
where Z 1S a cylinder constant (dyn/cmZ, skt), ‘< is the
reading at the indication Instrurhent (skt), D is_ the
shearing gradient per second and t\ iS apparent visco-
sity in Centipoise.
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Results and Discussion

Varjation of Carboh}/drate content: The effect of
variation in carbohydrate content on the production of
x-amylase showed that maximum enzyme activity
was obtained at 3 percent cornflour level in 72 hr. At
hl%her concentration of cornflour, lower yield was
obtained. Thismay be due to the presence ofh|<gher con-
(F:ﬁgaragtogn of free” sugars which supresses <-amylase

uction.

Effect of aeration: The aeration rate was varied
from 0.25to 1.25 volume of air per volume of medium
Per minute (VVM) in each case. The pattern of <-amy-
ase production with variqus air flow rates at differ-
ent times of fermentation s shown in FIR. 1 Maxi-
mum enzglme activity was obtained in 72 Ar culture at
1to 125 VVM air supply thus conﬁrmm’g/I the
e?rl||e8r reports of Kvesitadzé et all. and LeMense
et alg

_ Effect of agitation; Fig 2 shows the effect of_aq;ta-
tion on the production Of <-amylase. Six_agitalion
speeds (viz. 210, 275, 440, 510, 560 and 600 rpm) of
the impeller were tested. ' The air was supplied at 1
VVM and enzyme activity was measured after 72 hr in
each case. |t was obsgrved that there was an upper
limit of the shear force in the fermentor owing to impe-
ller movement and maximum enzyme was “procuced
when the impeller rate was between 350 and 450, rpm.
LeMense et al9. and Holme et allo., have made similar
observations.

250,
72Hours
X
- 200 /HOUI'S
g
E X
T 1801
£
g
g 100
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O 1 1
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Fig. 1 Effect of agration on the production of o<-amylase
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Fig. 2 Effect of agitation on the production of e<-amylase

Production of <-amylase:. Fig 3 shows the time
course of fermentation.” The initial pH of the medium
was 5.3 and it remained constant for the first few
houis. After 12 hr the pH increased shaﬁply and
reached maxium value of 58 in abort 72 hr, The extra
cellular protein showed gradual increase during the first
43 hr and then it increased sharply, Maximum enzyme
was produced in_about 60-72 hr during which pefiod
the pH was at its maximum valug and there was a
sharp increase in protein content of the culture broth,

| '320 -140
0 o
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E 240 {60 J30 [
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8 450
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= 160 dao? J2.0 @
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o (i
= 80 42.0 -10

5

T 410

¥ ool Jo

1 1
80 120
Fermentation time (hr)

Fig 3. Patten of mb%'ﬁrasr% r%(}%lrj]ctlon during the course
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This shows that there is a relationship between the
pH increase and enzyme production. Atter 72 hr there
Was a decrease n pH_value an? sharp reduction in

*-amylase activity.  These results are in agreement
with those reported by LeMense et afi. on the”produc-
tion of <-amylase by Aspergillus oryzae.

Effect offer entatton time on rheology: The app
ent viscosity of the culture broth agamt fermentation
time at a constant shear rate of 656 per second I$ shown
In Fig. 4. 1t s apfoarent that there was  slow increase
In the viscosity 0 the culture broth during first 12 hr
and then it mcrease shar(ia Iy Maximum VISCOSI Was
attained in about 24 hr and rem
ant upto 60 hr. After this the_viscosity started decreas-
mg he increase In viscosi
ase in cel| biomass, whereas the fall in viscosity s due to
liquification of the starch by the enzyme  produced.

90

80r 4200
I
' T
? 60 <4150 7
S £
£ g
§ «0 |° 4100 2
2 =
g =
< 20} 50 %
) &

0 1 2
40 80 120

Fermentation time (hr)

Fig. 4. Variation in apparent wscosh;r with the age of
cultire during the production of «<-amylase by Asp. niger

ained more or less const-
IS attriblted to the incre-
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Comparing the viscosity curve with that of specific
activity it was observed that yield of the enzyme was
maximum_when the viscosity of the culture shows a
steep faII The, decrease In apparent viscosity after attai-
nmq(t e maximum value may be used as & measure to

the rogress of the fermention 1. . the time
required to gt the maximum yield of « -amylase under
the conditions of the experiment, Similar results on the
overall changes in the rheojogical behaviour of the
culture broth™fermentation with'time have been reported
by various workers1*13

Acknowledgement

The authors wish to thank Sri C.P. Nataragan Direc-
tor, kof the Institute, for the keen Interést in this
wor

References

1 V\%? Fﬁ) %o |caI Fo M Sﬁ)hmlogy & Technology,

2 R%rk, 15%yn]§§|n Food Processmg Academic Press, New
3Rasnack % kantiah, K. R. and Murthy, V. S,
tarke
: fantiah, K. R and Murthy, V. S,

Starkwg% 31, ?.%
ey

%59 B. and Camplell, L L, 3. biol. chen., 1961,

L% S)th Fé%sebm%ggl 193, 2é:5ar ", A L and Rencel
Kyesitadze, G, [, Kiizietsov, B &garg ﬁg@lksova RV,

Practmal B|ochem M|crob|ol J Bl RH
[]S)AXE Acgnﬁtrg énggzn(:hem Lﬁg

9- ehheeteteteae Mt

10. Holme, T A{E%SOQ 82 Llndholm Band Paviu, B, process

Blochem
ind. Microbiol., 1%13 141

Richard, J. W, pro
Den |‘% Gaoen, E L., Appl. Microbiol.,

13 Bl%%% \F/;/iaﬂd Bhavara;u S. M, Biotechnol. Bioengng-

SE



Effect of Incorporation of Soy, Peanut and Cottonseed Flours on
the Acceptability and Protein Quality of Chapatis

C. M. Bhat and V. M. Vivian _
School of Home Economics, Ohio State University, Columbus, Ohio, U.S.A.

Manuscript received 18 May ].979' revised 20 Feb. 1980

Chapatis mace with whole wheat flour and with 10 and 20 per cent substitution with soy,

flours wiere evaluated for sensory rﬂuahty characteristes andl general accept
our were significantly loaer but chapet

is mece withall wheat flour, Inoo

by 17, 2 and

ncorporation of these flours at 20%

and the increase in available lysine content wes 146, 58 and 87% respectively.

scores of chapatis with cottonseed
received simifar scores s

10% level increased the protein content of chapm
wes 73, 27 and 48% respectively. |
and 56% respectively,

The protein quality of cereal based Indian diets can
erm roved by using foods rrch In |
our to wheat im rRroves the protein and enhances
lysine content A rxture of5 Percent soy flour and
95 ercent wheat flour would contain morethan twice
uch lysine as wheat flour alonel, Peanut meal also
serves as a S 2oplement to wheat diets as reported hy
Joseph et. al Subramanyan et al.3 Cottonseed
Protern bern% rather well baIanced can also be used
ormprovet e protein uaIrtr%o the diet,
Since chapatis are ¢ nsu ed extensively in India,
this would beanrdea medium for im rovrng the protein
qualrty of Indian diets. The resentsudyws therefore,

COﬂ ducted to mvestrtgatet e effect of rncorporatron of

peanut and cotfonseed flours on the acceptability
and protern quality of chapatis.

Materials and Methods

Preparation of chapatis; Whole wheat flour was
obtained from General Mills, Minneapolis rz)eanut
flour from Gold Kist_ Inc. AtIanta Soyfuﬁ B
Liguid

from Central soya Company, C rcaoo ang

Cyclone Process “cotton ‘seed flour from

Bogt/h\ern Regional Research Center, New Orleans
Chapatis were prepared from 100 g whole wheat

rour and substrtutrng 10 and 20 percent by weight each

of efatted so¥ cottonseed and peanut flour for whole

wheat flour. he amount of water used for the dough

Was as su%geste by Yamazaki4. Qne gram of comman
salt was added per”100°¢ of flour. Theamount of water

sine. Addition of T

peanutard cottonseed

|Ir%ard protein quah%urs ki |I|

ratron of and cottonseed ﬂours at
nective and Increase in avallable | |ne
(ievel mcreased the protein content by 36,

re%urred with various ingredients is indicated in

Each ball of 45 q of dough was rolled_into a chapatj

5 cm in diameter and cooked on an iron an(tawaz

heated to 200-210°C. Chapatis were cooked in abou
two minutes.

Selection and trarnrn% of participants: Ten adult
Indian students at the Ohio State University, five of
each sex were selected and they were explained the
chapati characteristics such as colour. - appearance,
texture, flavour and general acceptability,” Chapatis
were evaluated for these parameters Using the nine point
scale of: excellent, 9; very good, 8, dood, 7: Delow
good and above fair, 6; fair, 5 below Tair and above
poor, 4: poor, 3: very poor, 2: extremely poor, 1

Analysis of variance was used to deterrine differen-

TABLE 1. WATER REQUIREMENT FOR CHAPATI DOUGH

fl
Wheat flour y%erbstrtuted ﬂXhao W\ater

© (]
(0]

7 % T

T4
8 Soy 20 16
0 Peanut 10 T4
8 Peanut 2 B
| Cottonseed 10 6
) Cottonseed | 62

Present address:  College of Home Science, Haryana Agricultural University, Hissar, Haryana. India.
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ces in scores of the sensory %u,ahtg/ characteristics and
general_acceptability of chiapatis dnd also to estimate
reliability of measufement. =~ _

Nutritional evalation of chapatis: Flour and chapatis
were analysed for moisture, ‘ash, fat and protein con-
tent according to AOAC methods.5 Protein_content
was calculated using the factors 5.83, 5.71, 546 and
and 530 for whole Wheat, soy, peanut and cotfonseed
flours respectively6. Protein content of chapatis were
calculated based on the component flours,

The available lysine was determined, by the method
of Carpenter7 with modifications as stggested by Bogth8,
The chemical scores of flours and_chdpatis were calcul-
ated by the method of FAO/WHO Expert Committeed,

Results and Discussion

Organoleptm evaluation of chapatis: . Mean scores
of the seven types of chapatis were significantly differ-
ent (P*0.05)." The difference among the judges for
scores of colour, . appearance,_ texture “and flavour and
general acceptability were significant (A0'051)'

The scores of chapatis with 10 and 20 percent cotton-
seed flour for colour, appearance, texture, flavour and
gﬁneral acceptahility were significantly lower (P"0.05)

an those for other chapatis (Table 2)0 The mean scores
for chapatis with 10 percent cottonseed flour for all the
quality” characteristics and general acceptability were
more than the minimym a,cceftable score of five,

The colour of chapatis with 10 and 20 percent cotton-
seed flour Is in agreement with the results reported hy
Abdou and Kassim10) who_gbserved a greenish colour in
waffles and pancakes. The. dough “with 10 percent
cottonseed flour had a greenish_tinge and. was darker
than plain wheat flour dough. The intensity of green-
ish colour and darkness of dough increased with incre-
ased level of cottonseed

_ flour.™ Chapatis became dry
and leathery within a very short time.
\Wheat flour Subsﬁ'nuted flour  Ampount Colour
0 e )
100 — = 19
0 Soy 10 74
)] Soy | 13
% Peanut 10 [N
& Peanut 2 15
) Cottonseed 10 53
)] Cottonseed 2 41
CD. at 5% 0064
SEM 00228

169

Chapatis with 10 and 20 percent soy_and peanut
flours received scores well above_the minimum_ accep-
table score of five for all the quality characteristics and
general acceptability. Rathod and Willigms2L and Tsen
and Hoover12 reported no significant differences in the
accegtabmt of Chapatis andoreads, made from whole
wheat flour and blends confaining defatted soy flour,
Higher scores for acceptahility of Chapatis with”peanut
flour may reflect improved quality of peanut flour and
also levels of incorporation of this flour.

Table 3. proximate com pOSCItHI;F?ATl(Sq/J-OOO) of flours and
| ' h Tat
Sample  Moisture p(r:ort%%jre] 3 As %QPEI*]%
Hours
Whole wheat 106 139 19 15 721
Soy 67 479 10 59 35
Peanut 27 09 14 44 36
Cottonseed 40 537 04 75 U4
IS
Wheat flour b5 96 13 18 5I8
%%&lneﬁto&lrouw %0 12 12 20 496
W Me flurr 378 133 11 23 455
0 D0V Tiour
W at flourt 369 117 13 19 482
o peanut flour
38% an?ﬁ Hgﬂp B7 135 12 21 M5
%?() @Zweat flurt 329 122 13 22 514
o Cottonseed flour
§8§y atflogrs 326 10 12 27 485
%) onseed flour
Values are on fresh weight besis.
Appearance  Texture Havour  Acceptability
75 75 75 13
75 12 71 74
73 72 68 12
76 74 73 13
76 76 12 13
56 56 59 56
51 53 49 48
0123 0061 00873 0823
0.044 0023 00312 002%
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%
Hours
Whole wheat 0343
Sy 3020
Peanut 1481
Cottonseed 2170
Chapatis
e t 8%
+ .

s e

Meaﬂ 0804

e

W&ﬁgﬁ 0414
%S eat+ 0518
tt‘rrtt“rt‘ttad 1
% pat+ 0,610

Nutrrtronal evaluation: _ The proximate composition
ours an cha atis Is given rnTabIe3 Incorporation
ercent soy, peanut and cottonseed flours

a3 |

ilable lysine content of flours and
MADE FROM FLOUR MIXTURES

Sample AYarIabIe %rnc

%I
aval

f aYarIabIe

ysrne Ir¥srne ur o¥s EE

8102
8.8
364
9060

8029
8350
8240
8086
8387
8146
[

rncreased the protern content of cha8atrs to 112 an

3.3 11.7 and 135 and,

e mean values for avarIabIe lysine content of p
w ole wheat, sz peanut and cottonseed
84 and 2.170 per cent, respectively.
Chapatrs with 10and 20 per cent so ,peanut and cottof-
seeq flours had the mean available Jysine contents of il
0567 and 0804 0414 and 0,518 and 0484 and (.610 Tiou.
per cent respectively, compared to 0
Whole wheat flour chapatis (Table 4), So
cottonseed flour rncor oratron at 10 an
level increased the avai ab e
7% and 146, 27 and 58, 48 a

e 4).
The Isses n avarIabIe I
dueto coo rn%raaned from 4.
ondenbur
vaerg from 2410 159per ¢

343, 3.020

Rosenberg and
wit
seed flour.

)

i
b

122and 15

72

percent resrr])ectr
ver as comjpared to 9.6 percent for wheat flour chapa-

flours were

7 per cent for

eanut and
0 per cent
Sing content ofcha atis by
d 87 per cent respectrvely

sine content of chaPatrs
to 138 per cent (Ta g

have reported loss
nt in breads supplemented
|ysine. Harden and Yang14 reported losses of 12 Research enter, Georora for Provrdrng the samples
to 15 per cent in breads supplemented with cotton-

€

chapatis

ble 4

Table 5. chemical scores of flours and chapatis

FROM FLOUR MIXTURES

First |i
o i
Whole wheat 0 Lysire
Soy 14 S-containing
Peanut Al Lysine:
Cottonseed & Isoleucine
Chapatis
Wheat 2l Lysine
Wg/(\)@eaﬂ % Lysine
98% \SA@eaH 63 Lysine
0
W}ne/neaﬁ A Lysine
W}néneaﬂ 5 Lysine
T8 e 3 Lew
B, % e

Chemical score: Incorporation of 10 and 20 per-
cent soy flour increased the chemical score of chapatis
13 points, respectrvely (Table 5. Peanut

flour rncorporatron at 10 and 20 per cent level
improved the chemical score by one and two_points
respectively. Incorporation of cottonseed flour at
10 per cerit level increased the chemical score by three
oints and at 20 Rer cent level the chemical score increas-
ed by another three points, These findings are in
agreement with the results of Bean et al.15. who obser-
ved a considerable improvement in the protein qua-
lity of breads prepared with incorporation of soy

The results of this study thus reveal that nutrition-
ally superior chapatis prepared by the incorporation
of soy and peanut flours are acceptable. However,
LCP Cottonseed flour needs to be further refined to
extract the undesirable colour and flavour for prepara-
tion of acceptable chapatis.
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Utilisation of Wheat Germ in the Preparation of
Bread and Biscuits

G. C. P. Ranga Rao, P. Haridas Rao, G. V. Kumar and S. R. Shurpalekar
Central Food Technological Research Institute, Mysore, India

Manuscript received 17 Nov. ].979; revised 24 Dec. 1979
The effect of incorporating 5, 10, 15 and 20% of germ—unprocessed, toasted, steamed and defattec—on the dough

characteristics as well as
toel anmptabl bread oould be prepared by i
raw germ A aoceptable o |
and 3&0 15% with the addition of 60

jum bromete
containing upto 20% level of germ viere %%able

. Wheat germ, a by-product of roller flour milling
industry, 15 a potential source of quality protein. I
view of its high content of protein (25-30 per centg with
h(I]gh biological value, wheat germ can be used with
advantage to fortify processed and bakery products.
Incarporation of germ improved considerably the
nutritive value of bread12 particularly the content of

Sine.
_yThe_ poor shelf-life of germ is the major limitation in
its utilization,  Simple™ methods, were developed to
stabilize and improve the shelf-life of germ for more
than 26 weeks3 * Heat treatment of germ destroyed the
trypsin inhibitor and improved its ndtritive valuéd. The
Rresent study relates to the utilisation of dry or moist

eat treated” or defatted germ in bread and biscuts.

Materials and Methods
Commercial sample of fresh wheat germ was procured
and stored in a freezer in tin container till it was subject-

dough stahility cecreased as the level of germ increased, the gecrease being . _
morporaialr[g germ upto a level of 10% in a nonmal recipe

pread and biscuit making quality of wheat fiour wes studied.  The water absorption, dough

more marked Wi

6% Socium Steraroyl lactylate.  The biscuits

ted to_toasting, steammg or defatting as described
earlier3, The Unprocessed germ had acceptable taste
and had a purity4 of about 8 per cent and contained
258 J)er cent protein and 11 per cent lipids. The pro-
cessed germ samples were ground in @ Kamas Mill
BModeI Slagg -) 0A1 using 0.8 mm sieve and were
lended at Qifferent Tevels “with the straight-run flour
obtained by milling commercial varieties of wheats
suitable for bread “or hiscuit making, n a Buhler
Laboratory mill (Model MLU-202). The blends were
repeatedly’ passed through a 60 mesh sieve to ensure
uniform mixing. . . _

Dough charagteristics; Brabender farinograph was
used t0_ assess the dough characteristics such as water
absorptian, dou?h development time, doug'hA stability
and mixing tolefance indeX, according to AACC pro-

ceduresb
uality: The maIt-Phosphate-bromate

Brea makingg nalt-ph
method6 was sed for"test baking trials to assess the
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bread making quality. The effect of Potassmm bromate
KBroj and/or sodium steraroy| lactylate SSL on the
blread trraakldng quality of blends containing germ was
also studied.

Evaluation of bread: The loaf volume of bread was
determined by the rape seed displacement method using
loaf volume meter, In the evaluation of overall quality
of bread, the criteria followed bly a panel of six
Judé;es were general appearance, foaf volume, crust
and’ crumb colour, crumb softness, fineness and uni-
forgnl_ny of colour, crumb grain, flavour and " eating

uality.

q B|st2/un making quality:  Biscuits were prepared from
the blends containing varym% levels of processed &erm
using the following Tecipe E 00 g basis): blend 64 g;
sugar 18 ¢; fat 16 ?; non-fat milk solids 1.0 g; glucose
1,0 g; common salt 0.4 g; baking poy

nium’ bicarbonate 0.5 g7 sodiufm hicarbonaté 0.2 g
vanillin 0.05 g; and water 1315 ml.  Sugar, fat and
vanillin were ¢reamed in @ Hobart mixer for 2'min. To
this, @ mixed blend containing germ, non-fat milk
solids and baking powder were “added along with
water containing “glucose, .common salt, ampionium
bicarbonate. and” sodium bicarbonate, and mixed for
further 2 min. Using a waoden rolling pin, the dough
was sheeted on an dluminium platform to a uniform
thickness of 25 mm. Circular sheeted dough 51
cm in diameter were cut and baked for 810 min. at

Evaluaiion of biscuits: The diameter D} and thick-
ness (T) of five biscuts were recorded Colour, crisp-
ness, eating quality and overall acceptability of the
hiscuits were assessed by a panel of six !udlges. The
biscuits prepared from”soft white wheat flour were
taken as control for evaluation.

Results and Discussion

Dough characteristics:  The effect of incorporation
of varying levels of raw or processed germ on some of
the dough characteristics is presented n Table 1 Use
of hlgher levels of raw germ in the blend considerabl
decreased the water absorption, as compared to toaste
or steamed germ. Toasted or steamed germ, added upto
20 per cent™did not reduce the water absorption 3|%n|-

ficantly. On the other hand, Pomeranz et aid ohSer-

ved an increase in the water absorption by incorpora- &

d

tmg_ heat treated germ.. _

ignificant decréases in dough development time and
dou% stability were observed by incorporating. raw,
toasted or stemed germ; the decrease was more”in the
raw germ.  Pomeranz etald also observed a decrease in
the mixing time as a result of_blendmlg wheat flour with
germ. AL'5 per cent level of incorporation of heat pro-
Cessed germ, a significant decrease in dough develop-

owder 0.2g;”ammo-
PRlcarbonat? 02
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TaBLE 1. EFFECT OF BLENDING WITH VARYING LEVELS OF PROCESSED
GERM ON FARINOGRAPH CHARACTERISTICS OF WHEAT
FLOUR

Dough
m  absorption  Development ility  Weakeni
BT T

No germ

0 66.6 65 80 1)
Raw germ

5 65.6 35 35 8

10 048 30 30 140

15 04.2 30 25 160

2 638 30 25 18

K| 630 30 15 19
Raw germ+0.5 % SSL

5 656 30 45 60

10 048 30 35 100

15 4.2 35 30 150

2 638 35 25 10

K| 630 35 25 180
Toasted germ

5 065 50 55 10

10 66.3 45 45 8

5 66.0 45 35 %

2 66.0 40 35 110

K| 65.6 45 35 140
Steamed germ

5 66.1 45 6.0 60

10 66.0 45 50 10

15 6.7 40 50 0

) 65.2 40 40 115

K| 04.6 35 35 130

ment time and dough stabllmr was observed (Table J).
Further decrease I these values were, however negli-
gible beyond 5 per cent level. - At 30 per cent incorpor-
ation of raw germ, dough stability decreased more than
er cent compared 0 about 5 per cent in toasted
or steamed germ. |
A significant weakening of the dough was observed
when tasted or steamed Germ was added. At 15 per-
cent level of incorporation: the weakening due to toasted
or steamed germ was 40-45 BU, as against 110 BU for
raw germ Indicating that toasting or'steaming of germ
Improved the mixing characteristics, as compared to
the raw germ,
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Effect of adding SSL: The data Presented in Table
meorporation o processea aern on wne L INCICALE that the addition of SSL at 0.5 per cent level
QUALITY OF BREAD to the dougih containing 5 to 30 per cent of raw germ

Table 2. effect of

- showed only a marginal improvement in the dough
Ll (f(%ge"“ LOB“E,}'B'“”E Overal qualityl — sapility and weaken?ng, but ot in dough dev_elqpmegnt
time. “Improvement in the dough characteristics b
No germ the addition of SSL has been reported by Tsenetal,
0 70 Excellent in the case of dough c_ontamm% soya flour.
Raw e Effect of incorparating processed %er_m on the bread-
making quallt%: The data presented in Table 2 indi-
d 10 Bxcellent cate that the bread containing 5 per cent raw or proce-
10 23 Safisfactory ssed germ was comparable to control wheat bread in
1 4% Far |oaf volume, crust and. crumb characteristics and accep-
0 gi2 Poor tability. Breads contamm% upto 10 per cent of process-
Toasted germ ed germ were acceptable; beyond this the adverse effect
5 5% Excellert on dough handling property and on_different quality
0 500 Good characteristices. as™well as acceﬁtablht of the bread
15 i Saisfctory became increasingly marked. ~The toasted and steamed
N 15 Fair 8erm samples were found to be better than the raw and
Oefatted germ. Incorporation of defatted germ resulted
Steamed gem ina relat|vel¥ poor quality bread, while that of toasted
5 690 Excellent ?erm was better than' steamed germ with respect to the
10 50 Good oaf volume.
1b 460 Satisfactory Effect of Rotassmm bromate and SSL on wheat bread
2 40 Fair fortified with 15 per cent steamed germ: Potassium
Defatted germ pronute upto 80 ppm as oxidising agent was tried to
improve the quality of bread contaiming 15 per cent
2 60 Excellent steamed germ. | o
10 490 Safisfactory The data presented in Table 3 indicate that at 60
15 40 Fair ppm of potassium hromate, there was maximum increase
A 310 Poor In loaf volume B515 ml) as well as improvement in the
characteristics of the bread, as com-

crust and crum
' ?%dua?lrt'yl OaF VOLITE st peafrs, rUTD e 2nd Pared to the control ﬁwnhout potassium bromatet)) where

|
eatin .
he loaf volume was 400 ml. Pomeranz et aid observed

Pot brogate ~ Loaf voi Crust Crumb SL* Loaf vol. Crumb
0 m texture
o AT A
Il reddlish nev - i . 515 Somewhat
0 40 B}meedds H regseeg f e(\%v ho?ees Slightly hard 0.0 somm
| 45 . Somewhat soft 04 50
40 4% ., Somewhat even ., 05 50 Soft
60 515 Dark bronn ~ Normal i 06 50 >
80 9 , » . 08 50 »
Wheat flour* 10 Soft 00

» . &) ;)
f fortified with 1) greenish white colour, (ii).slightl jrly unif in, and i
B N g e U B M
**15 ppm Pot. bromate wes Used



174

that in contrast to the reguwement of 10 pﬁm of pota-
ssium bromate for the wheat flour bread, a high level of
10 ppm was required when 15 per cent of h&at treated
germ was Used fo fortify the hread.

The use of 0.6 per cent SSL improved the loaf volume
and crumb texture to the maximumthe latter being com-
parable to that of control wheat hread. Thus, it may be
Inferred that 60 ppm of gotasslum bromate and” 0.6
ger cent of SSL are necessary to improve the quality of

read fortified with 15 per cent of steamed germ, which
provided about 4 percent extra protein,

Quality of germ-fortified bread as influenced by
notassium bronjate and SSL: The beneficial effect of
60 ppm Potassmm bromate and 0.6 per cent SSL on
the quahY of bread fortified with 15 per cent of raw,
toasted, steamed and defatted ?erm I shown in Fig. L
Maximum improvement in the Toaf volume (135 ml) was
observed in bread fortified with raw germ. This Dread
had loaf volume and crumb texture ¢ mBarabI_e to that
ofcontrol bread. Thisimprovement may be attributed to
the protective action of the oxidising dgent against the
reduced glutathione present in raw gernt as reported by
Sullivan 8t al9. However, the beneficial effect was con-

~H 15 ppm KBrQj

H 6 0 ppm

600 0 6 */.SSL

o £y ¥ s

- L R
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Parauvelly less marked in steamed or toasted germ, as
he adverse effect of glutathione was very much Teduced
as_a result of heat ‘processing.9 "

The overall quality ofthe bread fortified with steamed
germ was found to” be comparatively better than that
of toas#e? erm. The bread. containing defatted germ
was of loWest guaht .. 1his might De due to” the
removal of germ fat, which may have a beneficial effect
on the baking quality. _

Biscuits from processed germ: Data presented in
Table 4 indicate that only stéamed _germ could be used
for makm? acceé)table quality hiscuits without any
wheat flour. ~ Such product will have a high conterit
(17-20 per cent) of protein of excellent qualityand hence
8?Qtsbe used in the preparation of protein enriched

The do_ugh obtained from defatted germ was hlghl
sticky with poor handling property, While the toaste
?er gave hard and unacceptable biscuits. The biscuits
rom raw germ possessed raw taste.

Biscuit from blends of wheat flour and germ: Data
on the effect of fortification and heat treatment of germ
on the quality of biscuits are presented in Table 5. It
IS evident that raw %erm could e used upto 10 percent
to get biscuits which are as good as that obtained from
wheat flour. Raw or steamed germ could be used uh)_to
20 per cent level to obtain an acceptable groduct; while
use of 20 per cent toasted germ gave an acceptable, but
comparatively inferior product.

Table 4. influence of different processing methods on «n.
BISCUIT MAKING QUALITY OF WHEAT GERM

%&mnmt Thngs%(* rr[%elf1 Colour Crigpness** Taste*™
(mm) - (rmy

Raw 52 490 L_Iht " Satisfactory é]CU@Stie bl

yellow

T 7 483 Brownish N N

ool 87 483 yermls saﬁgfactory ac%gptable
41 5l V.

Steamed " 515 )(f“erlmy good  Acceptable

f * Light '

Defatted 9@ Owish Satisfactory g\lcgg bl

EnlrgrliaTl] gnmgk%ss m%ndr egﬁ%na$5g[y.0f biscuits before baking:
**As compared to control besed on wheat flour
S S Pk ety b
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Table 5. hiscuit making quality of wheat fl&rvmﬁlfw by the level of incorporation and processing

Germ Prg}ein ﬂer%ess* D{rrmter Colour ~ Crispness Taste

Processing + Leve used (%) 9
Nil 18 13 493 Normel Excellent Excellent

Raw 5 87 69 513 SGY : ’
Raw 10 96 65 5L1 GY V. good ,.
Raw 5 105 63 513 GY . Good
Raw X 14 63 510 LBY Good Good
Toasted™ | 114 54 908 BY Good Satisfactory
Steamed* A 114 59 529 GY Good Good
Raw 5 123 53 512 LBY Satisfactory Good

- Thickness and cliameter before baking : 2.5 mm and 50 nm respectively.
¢ Gmflavour became more perceptible, - when 25% of toested or steamed 0erm wes Used.
SGY — Somewhat Folden yellow
GY — Goloen yeliow
LBY — Light brownish yellow
BY  — Brownish yellow

rocc%r;(s:!a%smgrm Fo|r|t|f|rcg1t|gg of6abg}1tc%gt28 Ft)rear C?gtteor{ 2 CIE% G., Ghedini, G. and Rocchi, R., muellerei, 1971,24,
will provi X |

|pn the bakgery produF():ts Howe\eer a higher Igvel of 3 I-Iaé]das R%rP mar, G. V,, Ranga Rao, G, eg)P and
potassium bromate (60 ppm) as well as Sodium Stea- Fd. Sci.+ Technol, (308D

royl [actylate (0.6 per cent) will be necessary in this case 4 N&Wrm?e sEEi'ha \erghese, T, ?”&?Smﬁﬁr%caﬁeé{”
to"gbtain an accePtabIe product.  Only Steamed germ ) #a o T

could be used in place of wheat flour for making accep- 5 ¢ ILaborgtor e Amer@ Aﬁﬂcegon 0f Cereel
table quality biscuifs containing 17-20 per cent protein. i '"

Eread & V\{[ﬂ| s b|stcuns fort|f|e(|1 W|thtwhefatg mar 6 Ingge, G N and MMl M E, cereal cren., 1980, 7,
e Used with advantage in supplementary feeding pro- ; -

grammes " PO N % Sl B
References 8. TS?%&E,J&OOVEF, W\] and Phl"'m, D, Baker's Digest,
L G(ggleozne?krl ]B%ze 65 and POpESCO F, vitalst. ziviti- 9, Suq%j,]g.,el&p/\e, M and Schrralz, F.D., cereal Chem.,
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The effect of salting on the cevel

of oxicative_rancidity in frozen sardire wes studied  Though salt im:

no effect on free fatty acid ( FA[_) formation in fish at loaer concentrations, as the concentration IS increased

ﬁa%sfound to inibit the formation of FFA. NaClacts & a

rations,  As the concentration S inCreased,
thiobarbituric acid.
be due to the inhibitive effect

Lipids in most fatty fish readily under?o_omdatl_on on
exposure to the atmospheric oxygen. Ttis a primary
consideration in tne storage stahility of meat and meat
productsL Lipid oxidation in fish s influenced by the
concenration of reactants and environmental factors
which influence the oxidative deterioration2, A compi-
nation of heme and fat peroxides can work as active
components enhancing, rancidity.  Fat. peroxides react
with chloride ions producing frée chloring which brings
about further oxidatign of fat3 N

The action qf sodium chloride, on the non-lipid
com?_onents of fish is of particular interest in the auto-
xidation of lean fish.  One such action is the ab|I|t>( of
sodium chloride to denature actomyosin and other
proteins in_the muscle. The preserice  of unknown
P_romd_ants_ in fish leaves great variation in their poten-
1al oxidative susceptibilities. _ .

However, little work has been carried out on lipid
oxidation in fatty fish. The present study was under-
taken to determine the effect of various concentrations
?f salt in the meat of sardine on the rate of lipid oxia-
on,

Materials and Methods

Sardine (Sardinella Iongmepsg]we_re collected from the
landing centre in Cochin immediately after Iandmg.
The fish were thorou%hly washed with tap water, beheg

ed and qutted. Sardings were then divided Into, five
batches, the first batch left unsalted and the remaining
batches were immersed in 8, 12, 16 per cent and satura-
ted salt solutions. ~Salt used was of reagent grade. The
samples were removed after one hour” and stored at-
5°C. No packaging was employed for the salted fish.

] it inhibigsﬁelcl?l
Itlssng?&edﬂmﬂeadverse fect of higher
Of salt on the catalysts of lipid oxidafion in fish

J)roxidant in fatty fish, when present at lower concentra:

Oxidation as Shown by loner values of peroxice and
of hI?hél‘ concentrations of salt on lipid oxication may

. Thiobarbituric acid (TBA) value: Malonaldehyde
in the fish samples was detefmined by the method of
Turner et al.4 "Absorbance at 538 nm was read with
anri(IjEilr%%ob lsa%?(ctrophotometer using an isoamyl alcohol;

Py
Absorbance at 538 nm
TBA value Sample wt (g)

Free fatty acids (FFA) and crudefat; FFA and fat
determinations were done according to the standard
and official methods of AOACS. _

Peroxide value (PV): PV was determined, b)r L ea’sh
method.  Results are’ expressed in- milliequivdlents of
peroxide per kg.ofal.

Sodium chloride determination: Salt content of the
untreated sardine and the salted samples were determined
according to the official methods of AOACS.

Samples were withdrawn at infervals of 10 days and
analysed for the development of lipid oxidation. The
study was continued for a period of forty days.

Results and Discussion

The average fat content ofthe sardines used was found
to be 118 per cent. A comparative evaluation of the
changes in. FFA content in sardine muscle withaut added
salt and with added salf is given in Fig. L Llé)ld hryndro-
I¥5|s proceeds at a moderate rate in thie unsalted samples
stored at —5°C.  Table 1 shows the salt content in
sardine meat salted to various levels. From the curves
in Fig. L itis clear that with the increase in the salt con-
tent, "the rate of FFA production in the sardine meat
decreases. Thus a gradual decrease in lipid hydrolysis
Is observed in fish muscle salted to 2.20, 345 and 8.17

176
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Table 1 salt content in sardine meat

Salt solution NaCl (%) in
(%) saral rt)eat
Nil 09
8 180
12 220
16 345
Saturated 817

Percent salt content  From these results it is evident
hat high er IeveIs of sodium chloride in sardine meat
|nh|b|trP hydrolysis.

Increase in TBA values in the stored sarding
frozen at—b°C is ?lven in F|t;1 2. Low quantities of salt
accelerate the development of Tipid_oxidation in sardine.
Thus the rate of development of TBA. in the sardine
meat salted in 8 percent salt splution is much higher
than that i m the unsalted samples. This phepnoménon
%/elts reversed at higher salt congentrations in fish meat.

alonaldenyde formation as Indicated by thiobarbi-
turic acid values in fish salted in 12, 16 percent and
saturated. salt solutions follows a decreasmg rate.
This confirms the Inhibitive action of hlqher salt Concen-
trations in sardine mea on lipid oxidation

Peroxide values in the unsalted and salted sardine
follow similar_development as in the case. of TBA
values  (Fig. 3). Increased development of jellying is
observed in"the sardine at higher salt concéntrations.

The Inhibitive effect of higher concentrations of

—x O0.29% SAL?
e—a | 80% SALT
o---»2.20% SALT
-.~-23.45% SALT
o~=-X08.17% SALT

%F F A

%0 |

fig. 1. Change in FFA Value on storage

w-
x UNTREATED
® 8% SALT SOLUTION
¢ 2% SALT SOLUTION
20 s 16% SALT SOLUTION
% SATURATED SALT SOLUTION
w
3| 204
<
>
<
-
-
Lo}
< 10 20 30 0 50

Days

values in sardine meat treated
of variols concentrations

fig. 2 Deyelopment of
9 Ytsa?t S(HU“OHS
sodtum chIortde may pe. due to its interaction with the
cata sts of li |d OX|dat|on In fish. Hemoproteins are
{or catalysts of ||d oxidation in meatand meat
ro ucts789. The cat ytic activity of f errous an
erric iron on the OXI atlon of unsa urate fatty acids
was very littlel9 but Liull R attributed a dominant
role, to” non-heme iron” of shrimp flesh i lipid
oxidation.
Varioys parts of fish exhibit different deﬁrees of

—h'o

lipid oxidation13 Lipid oxidation in the skin (Subcuta-

neous fat) of mackeral was 8 times faster in TBA change

than the” white and dark muscles. They have also

gPeSIe?I(er(tj unknown prooxidative substances in mack-
|

o]
X UNTREATED

® 8% SALT SOLUTION
® 12), SALT SOLUTION
* 16% SALT SOLUTION
X SATURATED SALT SOLWUTION

70

0 10 20 30 40 50
DAYS
fig. 3 S%?rom eS in sarding meat treated with
t S0 utlons Of Various concentrations
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The decline of phosalone on the tomato fruits sprayed at a rate of 0.437 kg a.i/ha was studied. Phosalone residues
took 1-2 days to reach a level lower than the prescribed maximum residue limit of 1 ppm. Repeated applications
did not result in any build-up of the residues. Washing under tap water removed about 40 per cent of phosalone

residues from the tomato fruits.

Phosalone (0 0-diethyl-S-(6-chloro-benzoxazalone-3-
dl methyl) g hosphorodithioate) SRra ed at the rate of
kg active ing redrent (.1.)/na has been found to
ﬂ]ve eﬁectrve contro of Helicoverpa armigera (Hubner)
e major insect pest of tomafoL However, one of a
the |mportant consideration» in the use of this un-
secticige is that Its residues should raﬁrdly decling to
acceRtabIe safe levels.  Since.no published information
on the fate of phosalone residyes on tomato is avail-
able, the present study was undertaken.

Meteriais And Methods

Field experiment:  Crops of tomato (variet ‘Pungab
Tropic N0.2167) were raised at the UniverSity f
(Ludhiana) during 1977 and 1978 from seedlings trans-
planted in” March, accor rn to locally recommended
ractrcesz Phosafone { ger cent aqueous emulsion
re are rom zoIoneR5p cent EC, was sprayed at
gar ha. Iprayrng of the crop raised. in 1977
frrst Cf 3was started” ot April 30 and continued at
mtervas 1-10 days, wrt a tota of8sprays The
crop raised in 1978 (second crog was sprayed at one
time on Ma}/]lz Control plants, grown sr llarly were
sprayed with_water alone.
Sdmpling: Two to three samples (each wei

dghrng 0.5kg)
of marketable Size tomatoes Were Selecte

at Tandom

frem the treated and control plants by clrré,orng the

fruit into polyethylene bags on 124 and 8

ays after

the fifih and éighth spray ofthe first crop. I the case

of the second_Crop, Samples were taken

after a single

application. The effect of washing on the removal of
residues, was studied by washing oné set of these samples

under tap water for about 30 Sec srmulatrng the

washing.. Tomatoes were cut into small pie

home
es and re-

presentative sub- samAJIes 0f 50 g were taken for analyses.

Extraction and analysis:
was done on the ga the%
during storage. Thé met
the extraction and estimation of organophos
Insecticide residues was followed with slrd
tions. .Sample was blended with 100 ml ot aceton

were received to prevent

0d gescribed by Luke etal} fi

xtraction of the samples

0SSES
or

horus
t modifica-

e for

2minina anng blendor, The macerate was filte
under vacuum In

Was again
filtered.
to about 50

blended twice usin

100 ml of water and was partitioned thrice into

red
suction filter. _The residual matenal
5 ml of acetone and
The filtrates were combined and concentrated
ml on a rotary vaccum evaporator at 30°C.
This was transferred to asenarator funnel along with

¢—|-

0, 60

and 60 ml of dichloromethane. The dichloromethane
fraction was vacuum evaporated and the residue was
disslved in 20 ml of acetone,  Complete removal. of
dichloromethane was ensured by repeatedly adding
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acetone to the residual material followed by evaporation
under vacuum. The residue thus obtained was taken in
small volume of acetone and analysed by injecting 25
ml_aliquots into Packard gasctiromatograph (Model
7624It) equrpped with KCl-coated thermidnic detector.
Instrumental parameters and operating conditions were

35 follows:
Column: A glass column ﬁrze 1m longX32 mm
0.0.) packed with 3 per cent DC-200 on
100 mesh Gas-chrom
Temperature; Column 200°C; detector 210°C; injector

Gasflow:  Nitrogen (carrrer) 90;
hydragen 40; air’ 400
Phosalone, lO ng, tgga ea peak of haIf scale deflection
with retention trmeo min.. The resiques in the samples
were quantified by comparing peak heights of the un-
known with those 0f standard material chfomatographed
under parallel conditions.
Reg very of pnosalone was tested by adding standard
solutron of phosalone at concentrations of 0.25, 05
10 ppm to untreated tomato frurts before extra-
ctron The recove ranged from 80 to 91 per cent with
an average value ot 86.26 per cent. Residue data were,
expressed as such and not corrected for recovery
nsprayed tomato fruits when processed  following
the methdd described above did not give any interfering
eak. Minimum limit of estimation”of phosalone [esi-
dues on tomato was found to be 0.1 ppm. It was, how-
ever, observed that the GC response. of phosalone was
adversely affected by the contamination of the column,
which necessrtated he frequent replacement of pack-
ing material.

Results And Discussion

Table 1 presents. the residue data of phosalone on
tomato crop raised in the year 1977, Samples of tomato
c0llected rmmedrately after the frfth spray showed the
mean mrtral deposit of The resrdues at the

end of 1, 4and8dayswee133 102, 0.44 and 0.19
ppm r%'sépectrvey Thus, the Insecticide showed loss of
76."and 89.7 per cent in 1 2 4 and 8 days

respectrvely The results obtarned after the eighth spray
also showed srmr ar pattern of degradation. The resi-
dues of phosalone on'tomato reactied_below the FAQ/

4 prescrrbed maximum residue limit of 10 ppm in
2 days. "Multiple sprays did not result in the accumula
tion” of the msectrcr e on tomatg, as sa fpes taken
before eighth spray showed only 0.13 ppm of phosalone
residues (Table 1);

Experiments conducted durrng 1978 confirmed the
results obtained earlier. About § er cent of phosalope
residues dissipated in 8days% ). These results
are In agreement with those of Mitic-Muzina et al.-,

179

Table 1 phosalore residues (ppm) on tomato fruits

: Fifth spray Eighth spray
Days after spraying--------- : —
e Yk R S4ckre
0 1721% - 1471240 -
(011016 — (011015 —
1 10146 277 L1150 34
2 09-108 46 065097 52
4 03405 71 023040 &5
8 013025 &7 016020 &1
Range of temp°’C ~ Range of RH
Mex. Min Vex Min
oth Spray 31445 2450 3160 133
8th ray 200420 2900 46% 2489
I Ollwing
spray U durr Hﬁtﬁi th cay o thtewmn%res:&
vaﬁ l)efore e respec\tftve g Irsays gures n e peness ae
*Based on 2 replicates.
whp also e orted the ratprd dissipation of phosalone
In fruits of peach and, a

(5as chromatographic analysrs cf the tomato frurt did
not reveal the “presence of any organophosph orus
metabolite. However, phosalong “is caBabI of Under-
gorng metabolism to form a_toxic metabolite, oxaphos-
loné.  Metivier and Petrrnk06 considered that the
amount of oxaphosalone in plants was always very
low and in no case exceeded 2 per cent of the phosalone
content. It was, therefore, consicered by them that the

Table 2. phosalore residues (ppm, fresh weight basis) on

TOMATO FRUITS
Dagy)s after Fﬁean J(%D@ t%rr ueto W |ory]I

'Nre
0 100020 — 064005 %2
1 OBH0T B4 08008 BE
7 0R00 BT — .
i U0l 1§ —
05003 @1
To Vax L55C. RH Mac 375
PEE My R " Vi i

There wes no rain fall duri li
Values are based on 3 repli essanp v
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determination of the parent compound would accura-
tely indicate the hazards of its residues to the eventual
consumers of the treated commodities. _

The present investigation indicates that the residues of
phosalone on tomato Teached belowthe prescribed maxi-
mum residue limit in 1-2 days. Washing under ta
water further reduced the” residyes by about
Per cent (Table 2). It may, therefore, De concluded
hat the spraying. of phosalone on tomato crop for its
protection. from~insect attack is quite safe from the
point of view of residue hazard.
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Pectins from lime (Citrus aurantifolia), orange (Citrus aurantium), sweet orange (Citrus sinensis) and grape fruit (Citrus

paradisi) peels were isolated by acid extraction.

The pectin content ranged from 15 to 17 per cent; their jelly grade,

molecular weight, degree of esterification, methoxyl, acetyl and anhydrouronide contents were characterised. Lime pectin
was of the rapid set type while the other citrus pectins were of the medium set variety. Lime pectin differed from

other pectins in its viscosity.

. Apple pomace and citrus Eeels have been preferen-
tially used as raw materials for the manufacture of
pectin. - Among the citrus, products, Mandarin orange
peelland Assam lemon2 3have heen examined for théir
pectin content.  An_earlier report by the authors4 has
Eomted out _mterestmg differences etween Pectm Sub-
tances of onion and?_rllc skins. The present work was
undertaken to ascerfain the characteristics of pectins
1Qrbt_at|nglsfrom lime, orange, sweet orange and' grape
Uit peels.

Materials and Methods

Raw Materials; Lime gCitrus aurantifolia), ,orange
(Citrus aurantium), sweet orange (Citrus sinénsis) arnd

Present address:

?rape fruit (Citrus paradisi) were purchased from the
ocal market. Limes were pressed {0 extract the juice
and scrubbed on a rough surface to remove the fruit
tissues present on the surface. For the other fruits, th ¢

eels were separated fromthe fruit portion manually.

he peels were cut to small size and blanched in boiling
water for 2 min to inactivate the pectic enzymes. The
peels were dried in a cabinet drier at 65°C to"a moisture
content of 60 8 per cent and stored In a desiccator at
room temperature till use.

Extraction of pectin: ~ Pectin was extracted from the
dried peels acco_dm% to the method of Kerteszb. Extra-
ctions were carried out at 90°C for 30 min using 0.05N
HCL followed by precipitation of the pectin by 95 per

»National co for foodstuffs Procuctions Ltd, P.O. Box4130, Riyadh, Saudi Arabia.
*»Miltone Project, Bangalore Dairy, D. R. College P.0.
Part of Ph.D. (Tech) thesis of the frst author submittedto the University of Bombay,

Bangalore-560 029,



ALEXANDER AND SULEBELE: CHARACTERISATION OF PECTINS FROM INDIAN CITRUS PEELS

cent ethanol containing 0.01 N HCL followed b}/ 70and
9 per cent_ethanol res(saectrvey The precipitate was
redrssolve in water and reprecipitated with equal vol-

ume of 95 per cent ethanol. The precipitate was dried 005 N H

at 60°C, powdered, packed in air tight bottles and stored
In a desiccator at room temPerature

Analytical methods: Total pectrc substances were
estimated by the method ofCarre and Hay nes6 Mois-
ture conterit was determined b ryrnghl g of pectrn n
a silica dish at 90°C to constant weight. ~Ash content
¥vas4eﬁtrmated by ashing in a muffle Turnace at 600°C
ordhr

Anhydrouronic acid content was estimated by the
modrfred carbazole method of McComp and McCrea-
z Egurvalent weight and_methoxyl contents were
estimated by titration usrn? 0.5 g of pectin sampledY,
The_acetyl tontent wag determined Py the_method of
McComb and McCready10 Degree o esterrfrcatron Ws
calculated on the basis 0f methoxyl and an g/ rourgnic
acid contents according to the méthod of Schultz9 by
the formula
% degree of\ =™ % methoxyl
esterification) 3L % anhydrouronic acid

Vrscosr determrnatrons were made at 28°C usin

Ostwald 5nr lary viscometer. Pectin solutions 0

5 0.25, 0,125 and"0.0625 per cent (on morsture and
ash free basis) In 1 per cent sodrum hexametaphosp hate
pH 45g Were emPIo ed. The ingrinsic vrscosr?/
alculated by plot g T\sp/C vsC gwhere T\sp'is pecfrc
viscosity=T\r—L and C is concentra ron) and extra ola-
ting to “zero concentration.  Molecular weights were
calculated from the intrinsic_ viscosities of the pectin
S?Iutron]sl by Staudinger equation as described by Chri-
stensen

Pectin %rade was determined t(rjy preRarrng standard
{ellres with 65, per cent total soli wrt varying quan-
ities of pectrn accordrn% to stan jard rocedureslz
Setting time was_determingd Pacrng astandard] g elly
in a beaker at 30°C and noting the time taken to form
a firm

Ident(T]te cation of neutral su[qars was carried out
after hydrolysing 1 g of the pecfin_sample with 25 ml
of 1N Sulphuricacidfor 6 hr1416. The hydrolysate was
neutralised with saturated barium carbonate” solution
and filtered. The filtrate was concentrated under vacuum
to a syrup and aliquots were chromatographed on
Whatman no. 1 paper usrng butanol-acetiC acid-water
g4 :1:5) as the solven system the ascendrng technrgue
tandard _ sugars were c romato%ra hed un er iden-
tical conditions and the chromat gams developed b
spraying with aniline hydrogen phthalate reagentl

Results and Discussion
Total pectic substances of lime, orange, sweet orange

Am
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and graﬁe fruit peels estimated téythe Carre’ and Hay-
nes method were 24.50, 22.80, 26.20 and 20.60 per cent
resgectrvel on a moisture free basis. Extractron with

1 at 90°C permitted recovery of nearly 70
Eer cent of the total pectic substances in a soluble form.
inal, yields of lime, oran?e syeet oran%e and grape
fruit gectrns on moisture Tree basis were 172, 153

8 and 145 per cent respectively (Table 1)

The ash content of the pectin$ ranged between 2.8
and 32 er cent which was well below the prescribed
Irmrt The jelly ?raeof sweet orange pectin was
t e lowest. ere pectin showed the highgst jelly grade

5 foIIowe orange and grape trurt pectins with
205 and 200 resp ectrve g Lime loectrn Was of the rapid
setting ty ewhrethe thers eon?ed to medium sett-
ing type The degree of esterification is an important
faCtor which determines the settrn% time of pectins9
and depends on the uronic acid and methoxyl content
of pectin9.  Lime pectin showed esterificatiort in excess
of 60 per cent which should he expected from, rapid set
Pectrns The equivalent weights were the highest_for
Ime pectin and lowest for sweet orange pecfin. The
methoxyl content of lime pectin was 852 and was the
highest among the citrus peels studied. The uronic acid
content was IN the range of 73.6to 774 ger cent and the
acet content 0.32 to 0.46 per cent. The high methoxyl
and an f/drouronrc acid contents as well as the de ree
of esterification point to the good quality of lime pectin.

Teble 1 properties GF JTRS FEHL FECTING

Charactel istics Lime  Orange Sr\eet ?raRe
Yielo (%2 72 153 178 145
Moisture (%0 01 99 86 106
Ash (%% 28 297 28 30
Jelly grade /- .\ 180 200
Setting time ntfn 10 50 50 40
Det%ree T e w1 50w
Fquivalent weight 1482 99 859 %0
%thoxyl* % 862 760 17 140
aCYg%mc o W m
Acetyt* (% 032 046 0%
Molecular weight 92600 78000 67000 72700
Intrinsic \nscosrty cP) 44 37 32 34
Vs 07 72 9

0=0n dry Weight of Ibasrs
6=0n mr%/rsturgeJ and an)ehe free basis
c-not done
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13F oLime
i ® Orange
O Grape fruit
11 A Sweet lemon
9"
bty
8 71
.;
5.‘
3+
1—
0 1 1 Iy 1
0 0-1 0-2 0-3 0-¢

Concentration (g/100mll
fig. 1 Fielatronshr%ectbetneen concentration and viscosity of

The relative viscosities (v \3 r) ofcitrus pectins at different
concentrations have been plotted in Fig. 1 Beyond 0.25
per cent concentratron viscosity of the pectin“solutions
mcreased marked yrthe highest viscosity bern? obtained
with lime pectin. “The intrinsic viscosity of citrus pectin
reparted here IS in agreement with thé values reported
Christensenll Bdsed on viscosity measurements the
molecular weights of lime, oran%e sweet orange and
gra e fruit pectjn were 92,600, 78,000, 67,000 and"72,700
espectively. The average molecular weight of pectins is
reported to be in the range 30,000 to 3, depend
|n on the source, method of pr eparatron and techni ue
eniploy ed for measurement2) The molecular werp
are In t e rangD reported for apple and citrus pec
The viscosity oehaviqur of [ie ectrnwasstn mgny
different from the others which could e due to
nature of the macromolecular companents |n lime Eectrn
Good correlation hetween jelly ? ade, intrinsic viscosity
and molecular weight was obtained i the ~presert

The pectic substances of all tplant materjals wrth a
few exceptions, are comf)ose of galactyronic acid and
neutral sugars covalently bonded to the polyuronide

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL 17, JULY-AUGUST 1980

chains. The amount and nature of neutral sugars and
the type of linkages vary depending upon thé source
of pectin therebY drstrngurshrng pectic substances from
one another. Pectins from the cifrus peel are characterised
tlaythe presence of arabinose, %alactose and rhamnose,
race of xylose was observed i sweet oran%e peel
gectrn Présence of 2-0 methyl xylose, fucose and
0 meth}/I fucose re orted |n Citrus peel pectinsZ3
could not be confirmed |n te present study.  The
arahinose content was nearn¥ doud ethat of galactose
and accounted for the major part of the neutral
sugars in pectin,
he molecular heterodenerty of citrus pectins will
be reported in subsequent papers.
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Studies on the Preparation and Storage Stability of
Intermediate Moisture Banana
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Intermediate moisture (IM) banana slices were prepared using a solution containing glycerol and sugar or sugar syrup
and with or without partial hot air drying when the latter was used. The slices had good flavour and texture and
could be eaten as such. Use of glycerol and sugar yielded a product having a better appearance and texture than
that prepared using sugar. The product treated with 300 ppm SOz and packed in flexible laminate pouches remained
acceptable upto 9 months at room temperature (RT) and 4 months at 37cC. With 500 ppm SOz the shelf life of
the slices was 12 months at RT and 6 months at 37°C. The IM banana slices with 0.2% potassium sorbate were
microbiologicaly safe at a water actviity of 0.8. Reuse of the spent solution did not affect the quality and the shelf
uc

t.

Banana (Musa sapientum) is abundantly grown in
India occup}[mg% more than " 10 per cent of the total
area under fruit cultivation. Since fresh bananas are
available througohout the year in most parts of the coun-
try, processed Danana groduct_s Intended to substitute
fresh bananas have not been widely used. The. need for
such products arises, however, in military feeding situa-
tions Where fresh bananas are not avilale.

Processing of banana into products have so far been
confined to"canned slicesl, puree2 dehydrated products
such as figs]_sheets (fruit Ieathers:§4 and osmotic
dried slicesh. “The technigue of preparing intermediate
moisture (IM) foods s of recent origin and has consi-
derable scope for makin reads%-to-eat processed fruits,
The IM fruits containing 20-50 per cent moisture are
stabilised by a combinafion of additives like glycerol,
s_u?ar and an antimycotic. The products havé poten-
tial advantages over full¥ dehydrated. or canned fruits
%q meee% asgemal military feeding situations6. This tech-

iU

an% mango9 with satisfac or?( results. Studies, on the
preparation of IM hanana lices are presented In this
paper.

Materials And Methods
_Raw materials: Firm, ripe bananas of ‘Dwarf Caven-
dish” (Pachahale’) variety

gurchased from the local mar-
ket were used In the studies.

Preparation of the product: ~The fruits were hand
peeled, cut transversely into slices of 5-6 mm thickness

life of the pro

been earligr aPphed to guava/, pineapple8

and transferred |mmed|atelg into the soak solution.
The IM banana was made by the following methods:

(") Using 8cher_o_| andsugar:  The bananaslices were
blanched and equilibrated in & solution having a compo-
sition similar to the one used by Hollis et a/.Dfor apple
slices. The solution contained ‘glycerol, 42.25; sucrose,
£2.25; water, 14.85: potassium sorbate, 0.45; and potass-
lum metabisulphite KMS)[, 0.2 per cent.

The slices were added to the preheated $95(C_) soak
solution in the ratio of 1:24, held at 90°C for 3 min with
stirring _and cooled to room temperature (RT). (25™
30°C).” The slices were allowed to equilibrate “in the
solution ovemight in a_refn%erator, drained thoroughly
over a stainless steel wire mesh and packed.

a) Using_ stgar syrup: The slices were blanched
at 90°C Tor 3 min n twice the quantity of 70° brix sugar
syruB containing 0.2 per cent potassiim metablsuIPhlte
and 0.4 per cent'potassium sorbate, cooled to RT, allow-
ed to equilibrate as before and drained. The brix of
the drained slices was 94°.  The drained Syrup was
concentrated from 56° to 75° brix under vacuum and
used for respaking the slices at RT, Thereafter the li-
ces were drained and packed. The final brix of the slices

was 65
It) (6) . Using sugar syrup and partial hot air drying:
A e)r ggaking iqn s%garysyrpup at p70° brix as In (% (g
above, the slices having a'brix of about 54° were drie
In a cross flow cabinet drier at 60-65°C for 15- 2 hr
to 70° brix and Racked. _ _

Analytical methods:  Moisture, reducing and total

Paper presented at the 1st Incian Convention of Food Scientists and Technologists held in Jure 1978 at GFTRY1, Mysore,
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sugars, _acidity, ascorbic acid and other proximate
composition were determined by the AOAC methodsil
Potassium sorbate was estimated by the method of Nury
and Bolin2 Total SO2was determined by the iodimetric
method |nvoIvrnr‘; titration of the distillate with iodine.13
Glycerol cqntent was calculated by difference. Water
acfivity (aw was determined by the modified graphical
rnter Olation technrque14

torae studies; Banana slices were packed in pa-
raft 60g) —aluminium foil (0.02 mm)—pol thene

150 G) Iamrnate PFL) pouches and stored at 0°C,
30°C) ang at 7C and were periodically examrned
or coIour flavour and texture by a aneI of | udges
Nonean/manc brownrn Was measure I:ythe modifi-
cation of the method of Hendel et a/ 15 e rams of
the sample was extracted with 100 ml of per cent
alcohol and the colour measured at 420 nm, Results are

expressed as E 2 % 10 nm, Browning was also

measured by the diffuse reflectance of the ground sample
in AIMIL portable reflectance meter usrnd maPnesrum
oxide to set the instrument to 100 per cenit reflectance
Samples stored at different temperatures were periodj-
cally tested for totaI pIate count, Staphylocgceus, coli-
orms easts an moulds by the methods of American
u |c eat Association
Effect of SO content on the shelf life: . To study the

optimum level of SO2 the product containing 300; 500
and 800 gp m SO2 was prepared_using soak solution as
FS/) an havrnnk; 0.1, 0.2°ang 0.3 per cent KMS,

éuse of soak solution: The Spent soak _solutjon
contarnrnq glycerol and sugar was used twice after
concentra rng and adjusting the water, sudar glycerol
peotglssrum sorbate and KMS content to the “original
Vi

Results and Discussion

The composition and other characteristics of IM bana-
na prepared by different methods are given in Table 1
Organoleptrc évalyation showed that the products ob-
taifled by the different methods had good flavour,
coIour ard texture.

The glycerol and sugar treated slices had better tex-
ture thayt those of sugar syrup treated slroes Slices
Bre pared with su?ar syr especra those obtained

y partial drying, Tended to be tough and sticky. How-
ever, addition of 0.5 per cent crtrrc acid was necessary
for good flavour.

0 mrcrobral grovvth was observed in slices containing 0
gct?vrt pe 1per ce %otassrum sorbate and having a water

sIrces prepared using glycerol and sugar and con-
tarnrn? p SO2\iere acceptable upto 9 months
of storage at RT and 4 months storage at 3/°C (Table
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Table 1. composition and other characteristics of im banana

PREPARED BY DIFFERENT TECHNIQUES

" andq roI Using sugar alone by
Infusron Infusion ap
arying

Moisture A‘Vg AN 179
Protein (NXx0.25) (%) 13 13 14
Ether extractives (%) 08 03 03
Cruce fibre }%) 12 10 10
Total ash (9 045 0.60 0.77

Re@}’ca'}gdéﬁa?se 8 55 66

0
[ R VR S
Glyeero anpatgsth?(r/
Y

Ot{(t% carg ]pr{drates ~ 07 1w
Ac'd'% P g
pH 49 52 51
Brix — 6 10

arfacid ratio A kY ks

sorbate (V) 0.19 0.16 0.16

802 %) Gl 507 645
Ascorbic acid (mg/100 g) 52 69 15
ERH (%) 800 195 3

2)r Increasing the SO2.to 500 ppm increased the shelf
life to 12 months at RT and 6 months at 37°C. SOz
content of 800 ppm rendered the product organolepti-
cally, unacceptable Samples stored at 0°C were unchan-
ged in o anoleﬁtrc qualit throughout the loerrod of
torage. When the optical density of the alcholic extract
of the product at 420 nm was 0.09 and the reflectance
valpe was helow 30 per cent, the product was unaccep-

tab
pared to glycerol and sugar treated sIrces the
one with sugar had a shorter she life. With 3 Bm
SOz, IM banana was acceptab eu8to 6 months at
and '3 months at 37cC ang with 500 ppm SOz, upto 9
months at RT and 4 montns at 37°C.
The plate count |n the slices prepared usrng %tycerol
and sudar and ace In_PFL "pouches and ‘st
C upto 9 months was negligible (100
coIonres % Also the Staphylococeus, coli orms yeasts
and moulds were negligible.
Reuse of the soak solution, especially the one con-
tarnrng hrgh concentrations of glycerol, is important in
view of the high cost of glycerol. 1M banana slices
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Table 2 changes in im banana prepared wsing glycerol and sugar during storage in flexible laminate pouches

KNSinsoak soltion ~~ Inifial
o b

01 0

02 500

03 [

Temp. (°C) StO([gﬂe &3"00' pS}’é % Reflectance

flavour 3

Taole 3 characteristics of im banana p

) repared
cling THE SOAK SOLUTION CONTAINING GLYCEROL AND SUGAR

Soak Il

Analysis Soak |
T 2
%36 éﬂ@aﬁ 0 8 32
?écﬁég t A)bydlff

0
Acc'ﬂ é foarnyd .14
Pot sorbate ( 4.16

y 5

Soak I

30

0

2530

2530

2530

3

26
13
34

Vi

2

65

Non-enzymatic browning

P

o S SEE S =B BRI B

;

I
D

S o5t

o RBoy
OO0 OO OO OO0 OO OO OO OO OO —
59888888888888%888@988%888@
BERE lGE0 &SRR &3 3533 RS B3y wusds S5

mﬁooxpm
—?ﬁ%@%

of average acceptability.

éanELe rovvnlsh ||0\NWI w]d
rsarrplesacce e|n coloﬂacﬁgt/gurandtexture

prepared by recycling the solution. twice caused no
significant changes In"ERH, composition, orPanoIeptm
ﬂuaht angl shelf life com arfd 0 the product prepared
sing the fresh solution (Taple 3). Theywereace table
upto 12 months at RT and 6 months at'37

IM hanana slices pregared usmg 0 |ycerol and su ar
dogs not freeze at subzero temperaty s retained
soft texture.and Is a good subst|tute for fresh fruit. It
Was Jned inseveral“mountaineering expeditions and
found to be acceptanle.
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Orthodox bulk tea was packed in bulk in different packaging materials and stored for 292 days. The changes in the
chemical and sensory qualities were assessed.  Aluminium containers and solid fibre board containers with polythene
film lining were found to be the best, as they showed lower moisture content and higher scores for colour of liquor,
briskness and strength.

In India tea is packed in bulk quantities in plywood 3. fibre board containers as above with 0.05mm
chests.. This is also used for exportmg tea to ore!%n thick plythene film (CPF) _
countriesl In recent years, tea chestS are becoming 4. "screw top plastic containers, 10mm thick and 7.5
costlier, Some times the tea packed in plywood chests cm dia. x 2.20 cm ht (PL); and _ _
looses its characteristics or acquires undesirable odour 5, aluminiym containers, 0.45 mm thick and cyli-
with consequent loss of uaht}/, essentially due to moj-  ndrical size as In (4) above (AL).

sture absorption.  Alternate _packagmge materials Storage: The tea packed containers were stored af

have been studied and the chemical and Sensory pro-  room témperature. Du_rm% the experimental period

erties of the packed tea have been assessed. rom June to Apri . the" average mont
ties of the packed tea have b d from June’ 1976 to April 1977, th h
: maximum temPerature ranged from 213" to 32.1°
Materials and Methods and minjmum emé)_erature Was from 1155° to 24.7°C:
Tlhe Pri%ggmg materials used were: the_ relative humidity ranged from 87 to %5 per cent

d With aluminium foil gF?AF) and tissye durlng the mornings “and 48 to 75 per cent during the
paper Immg—G cm Xocmx 6em containerS from 3-ply — evenings.  The samPIes were stored for 292 day$ and
0ods (2.7 mm thick) normally used in tea chests were analysed for different constituents at reqular inter-
Wwere lined with 0.02 mm aluminium foil and backed with ~ vals.
tissue paper; . , _ Analysis: - Samples were drawn and. analysed for
2. similar size containers made of 019 mm thick moisture, the theatlavin and  thearubigin. ~ Qualit
solid fibre boards with similar aluminium (CAF) foil  of the tea was assessed af reg I

: ular periods for colou
and tissue paper lining; briskness strength and” quality of liquor under standard
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conditions by professional tea tasters. The data _ _
collected weré analysed for quality changes by analysis Table 1 moisture content of tess packed in different

of variance followed by Duncan’s New Multiple Range CONTAINERS
test. Stor?gg >griod Type of Containers
Results and Discussion PAF CAF OF AL A

Representative data_and analysis for_changes in
moisture, colour and briskness are‘given in TableS 1and
2. There was significant increase”in moisture content
in all the samples.” The aluminium bottle BAL% container
showed the least increase followed by fibre board con-
tainer with polythene lining. The othér three containers
showed much hlqher total and rate of increase reaching
up to 16 per cent at the end of storage. The high moi-
sture content in_the plastic hottle Container and the
boxes with aluminium foil container is difficult to ex-
Plaln_but the effect of increased moisture is reflected in
he liquor characteristics recorded by the professional

tasters,
The theaflavin and thearuqu contents of tea consi-
dered as indicative of tea quality showed little variation,
The values varied from 146t 171 for theaflavin and B0 1552 120 B3 80
from 10.15 to 133 for thearublgln in_the aluminium 160 165 121 1718 88

bottle container; 146 to 159 fof theaflavin and 1015 o i i £l i
to 1325 for thearubigin. in harboard with polythene Eﬁ'; _ ga!r%wcg%a]talnﬁrerm\t\]ntﬂ%Inamlrjwmr%o"fg:lnlﬁ
liner.  In the other containers there was a %eneral - Gr - Corchord container with nolvitere fimii Ing.
dency to reduced values of theaflavin.  The thearubigin P container with polythene fim/fining,
valués showed gradual increase of same level i all ~ Pl - Plastic contaner
containers with “the storage eriod,  The 5|gn|f|cant AL - Aluminium container
increase In moisture recorded In all packages would  Values are on dry weight basis
explain the possibility of enzymic or non-enzymic for-
matjon of thearubigin2, _ _ _

The mean valuesof the scores for sensqry rating for ~lined containers buf were stable onlyupto about 97-112

colour showed little changes till 232 days inthe caSe of  days in other containers. The samplé in aluminium con-
the aluminium bottle and hardboard” with polythene tainer is shown to be not significantly different from the

40 40 40 40 40
63 70 55 68 42
o719 70 85 50
90 8 77 90 52
107 100 85 100 69
nr 10 90 101 6l
21 15 95 109 63
25 15 100 10 63
29 U8 W1 U7 65
132 122 104 U3 63
134 B0 103 L5 75
B9 42 U0 B7 74
40 U6 1S U4 75

BERESNEREssaIvYuNo

Teble 2. analysis of data for moisture, briskness and colour
Moisture % Briskness Colour
Mean Slope Gorgglez#mn Mean Score Slope CO%L?POH Mean Score ~ Slope COI&E)L?POH

Packagings

PAF Wae 0041 09 2% 0008  -04% 2% 00046 084
CAF U%=  00% 0% 2% Q0071 07 2« Q0061 069

CPF 03¢ 004l 09 2% 00059 078 29= 00018 @ -0.69™
PL = 00%2 0% 22« 00068 086 20« 00086  -0.8g
AL 63 0045 09 306 0002 050«  clE 0002 033«

) \&y highly significant; ~ **Highly significant;  ns; Not significant
Mears carrying cifferent superscripts in the same column are significantly cirfferent.
i_PeaO'OSg by Duncan’s New Multiple Range test.

end for abbreviation as in Table 1
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prestorage period_sample. The former two containers
Wwere scored significantly higher than the latter three
containers as séen by the‘analysis of the mean scores for
containers over the total storage P_erlod |(Table )

The scores for the strenqth of |guor or the sample
from aluminium bottle container was always highest at
an_}/ storage é)eno_d followed by the sample in hafdboard
with polythene liner, _ _

The scores for briskness of the liquor showed |rre(1;_ular
fluctuations with stora?e period hut these fluctuations
were lesser with samples from aluminium bottle and
haraboard polythene lined packs as compared to other
t%pes of containers. Analysis of the mean scores, however
showed that the aluminium bottle and, fplywood_-aluml-
nium foil packed samples were not significantly different
from the ‘starting samples while ofhers were pogrer.
The briskness may be due to increase in the body of the

iquor.

he scores for quality of liquor is given in Table 3
Here also samples in afuminium contdiner followed by
hardboard-polythene containers showed highest scores
and smaller flyctuations over longer storage periods.
These changes in quality appear 10" follow the changes
in moisture” absorption”and  indicate that changes™in
quality are essentially the result of this factor.
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Teble 3 mean tasters’ soores for quality of liouor of tea
PACKED IN DIFFERENT CONTAINERS AND STORED FOR
DIFFERENT PERIODS

. T .
Stor. yI;’)enod oAF C,&Pes o&&gntamgﬁ n
0 29 30 30 27 3N

2 23 23 3B 25 30

kil 20 30 30 20 30

5 30 200 30 20 30

67 25 30 37 10 28

8 27 17 33 17 30

97 2320 23 23 21

12 23 23 23 20 27

Vi 200 23 23 20 30

149 23 23 23 20 23

" 200 20 23 20 23

2 20 10 20 20 30

2 7 13 23 10 27

(Y 200 10 20 10 30

9 20 10 20 20 20

Legend for abbreviation as in Table 1
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but soft after

24-30) and small size (grain weight, 12-13 Hovever,
) X gand%ave mg).

a rareI

Vieight, <12mg): those 0

I i &

giant in size (>18 my). Protein content (in mil
).

rthvvest hilk

There are thousands of rice cultivars in India. ~But
information on their (juahty characteristics is lacking.
Juliano et al.1 and. Japariese scientists? studred fhe
quality of many varieties of souyth- east Asia, but few
Indian rice var. were included in these works. Drs.
S. Govindaswami and A. K. Ghosh of the Central Rice
Research Institute, Cuttack, studied the characteristics
ofa very large number ofcommercrally important Indian
rice varietieS over several years; but these results have
not been published. Moréover, their studK was related
to swelling ratio, volume expansion, starc |od|ne blue
valug, (., which do not grve sufficient information
on the Intrinsic ouaht of rice. The hooklet publishe
by the Food Corporation of Ind|a3 aIso does not give
thie necessary information and some values g(oear {0
be unrealistiC, Attem thas been made to collect inf or
mation on rice. quall Oy from 106 rice samples (100
varieties) bel ongmg 0 fferent states of India, the results
ofwhrch are presented in this paper.

Materials and Methods

Rice:  The rice samples used in this study consisted
of a few representatives each of the commercially m-
portant traditional gtall) varjeties of the mepor rice-
growm states of India. . They were procured from
ifferen a%ncultural experiment tations and agricultural b
universities situated in states listed in Fig. 1

Paday samoles (1-2 kg each) of moisture content 11-13
per cent (wet basis) were stored in cloth bags in large

One tracitional tall Incian varieties of rice have been assesed for their (a) quality type, (b
termperature (GT), (c% orain type, and (0) protein content.  The typical Indian rice 'is of uality rt))(rge
' c0oking and hés an ntemedrate GT (70-72°C), mecium length ( uasrsle r

a modrately high GT (12-74°C); severa
(6-7 mm) and slencer
Kerala are cererally old (L/B; 224 and big
jons of Incia are
low to very low ‘< 0°C); they
bl rice) showed wick variation; but 40% of the samples hedl & 3%

elatmrza_tron
(non-sticky
(5:6.mm), shape (LB
south Indlian vanetresareo quality type 11" (nonsticky
samples of north India are scented
ﬁIJB >3) Several rices from G.rarat and Maharashtra

1823 tT\‘9 In contrest, the
ly of qualr type Vo VI (sticky or
are ol or romd in shepe (L/B,< 24) and hi

metaI drums and were tested rou%hI?/ 1-2yr after harvest
dy was milled using a McGill shelfer and a McGill
mrIIer 0, 3h¥standar methods (8-10 loer cent degree
of millin ce was groun n a Buhler disc griider
then 1 a Raymond hammer mill to

bout 65 esh for viscogr ph nd am loge tests.
Anat{trca methods: “Total amy ose4 and  water-
InsQ ube am%loseS contents; aIkaIr score and typeo-8;
equilibrium orsture content attained by whole' grain
mrIIe rice upon soaking in water at roor temperature
EMC-S)9: ratio of water uptake at 80° to that at 9%6°C10:

nd viscogram type as determined by comparing the

d observed relativé breakdown (BDr) with the standard

curvesIL were determined. Protem content of milled
rice was_determined agproxrmate [y the biuret
method12  Gelatinization temperature j/GT) was cal-
culated from the viscograms as su%geste by Juliano et
a/,Land also from the alkali score by a regréssion equa-
tion recently descriped13; the latter value was adopted
8s It was more cons tent
Length and breaath of milled rice were determined b
arranging ten randomly. selected whole %rams end to en
for measurm% 4 Grain weight was Getermined from
mre whole grains.
uar cassrtrcatron of rice: As recently discussed
rice can he tentatively classified into eight
quaht es based on the total and insoluble amylose
conte ts nd certain other pro?ertres (Taple 12 The
main point to note is that rice of type I cooks ex remely

189
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Table 1 quality classification of rice®

Quality type Amylose (%db AI | e EMGS Cooked rice
" |

No. Designation Banpe Total on a?(io\)/(Vb Stickiness - Consistency

| High-amylose A e >26 >15 ] N Very low  Very high ~ Very low
Il High-amylose B A7 520 12515 A@d P

Il High-amylose C >0  M125 AB 2

\Y Int(es(neﬁdersteanwlose A o 226 <10 mxdC N

V' Intermediate-amylose B s 226 <10 Mxed C kil

v LOE%J ateanyios C rnmd 2% <10 MedC B

Vil ny B2 <9 C 35
Vili Wiy “? D T Veyhih Veylow \ery hig

Qﬁﬁm <10 —

soak?r]ra fr?r"w.\rgnte aﬁ%ht%ﬁ%?%her?eﬂh?edreréﬂt%' bre dc'r(r]rﬁ”(r) Wrb eraber'\roelecr Vlse%rrlrbnu%noﬁturgacsogt%r attar

nonsticky and hard, while that of type VIII cooks
extremely strcky and soft: the other tg/pes falli rn between
generaIIy In the order shown. Th Pastrn behavigur
of rrce as determrned b)La newlg/ developed vrscogra hic
technique) bears a stri g emblance to the” above
classrfrcatron In as much a tevrsc ﬂram patterns also
sow the same distinct eight ty The quality
r{) pes of the resent samples were determrned as per the
dbove crrterra The viscogram-based and the amylose-
based classifications gene aIIy agreed here with a few
minor exceptions. I the latter cases the viscogram
pattern was taken as the true olualrtg Indicator.

Cassr rcatrono graintypes: InU.S.A., riceis classified
X g 4 which'is not applrcable to, other rices. _In
India, Breeders and gr %aders now grade rice as per Ramiah
Committee report However this cIassrfrcatron
although perhaps surtable for mar etrngr 08S not give
cIear [cture of the actual dimensions. “The classt rcatr on
based on actual drmensrons used in the present work, is

as propose ny us earlier18

fay BFU M O
arraa e = o B
S/I\%?ght ) « H Eltgl(%) 6; %15 ©

rrce Lpon

Any two of these parameters would be generally sufficient
to indicate the grain type, the third bein g largély implied
thereby.  We “have rionsrdered only ‘shape and " size
In the“presentation below (Fig. 3).

Presentation of data; The results of individual samples
could not he presented because of the large number
of samples*. Only their state- and re%non Wise distri-
bution, in_terms of certain qualfty classifications, is
presented in Figs. 14 Each dot'in these figures represent
one sample.

For studying the region-wise distribution, the states
(and Unign Territories) have been grouped into four
major regrons as follows: (a) the main Jow-altitude or
olarn |and. mass of north and central India, (Ib) Western
ndia, (C) southem Incia and (d) the hilly border
regrons of north-east and north-west. These 1grouprngs
aré shown by the demarcations in the Figs. I-4

Results and Discussion

The state- and reoron wise distribution of different
uaIrt attrrbutes of he Indian rice samgles tested are
showri in Figs. 1-4. Two limitations to be noted while con-

sidering these data are; (1) 106 samples. may not give a

Clear prcture of the region-wise distribution of property

Rty

avarIabIe wth the senior author and can be

ommo
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profile of rice in such avast country as India; and (2) the
number of samples tested, and hence the number of cor-
responding dots in the figures, bears ng relation to the
extent of production and Consumption of rice in different
states and territories. _ _
_Quality type of rice: The region- and state-wise
distriution “of quality type of thé samples as per the
classification described i Table L is shown in Fig. 1
Quality type VI F}‘Bulu’ rlcez i omitted from the f|?ure
becayse rione of the samples tested belonged to this class.
Quahtr type IV (scented rice), although™falling between
types I117and Vin certain dpropertle_s, as some distinc-
E(\)/leunr%sns of its ownIl and hence is listed in the last
Samples from north and western India belonged
predominantly to type 11l In fact this was the most
prevalent type in thie samples as a whole. Clea_rlﬁ, the
preference “of most Indian consumers, especially in
north and west, is for a rice that copks nonsticky (high
amylose) but at the same time remaing soft gow retro-
gradation due to low insoluble amylose). In south India,

vk
States *yﬁ) It ra Vi

vm o
A%t o t it
%’ﬁé& | * 4 *
Bvhar kKK it
Orissa KkkK
ﬁrja%gh * Hackk
Punjab * % * *
QjooV L Kfpe *
rashia ) 0l
%&% *kk*k Jl *kkk
*

R ¢ Feal '
Tﬁgﬂ“o *xkk | 1 *
Kerala *fpee

Mo L
Manipur * | 444
v(%ha' *kk*k
Ngjd'd T * * %

Fig. 1 Distribution of uahtr tyBe of rice in India. Each dot
représents a sample.. A dot at the border between two columns
indicates characteristics intermediate between the two types. QOne
sample of Assam (Kola Joha) showed characteristics iritermediate
between types 111 and IV (joined by a dotted line).
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a similar trend is seen in_samples from Kerala; but in
the other states (as also in Assam and West Bengal in
north) type 1] rice h|9h total and insoluble amylose,
hence' rather hard artel” cooking) appears to be a close
second i terms of preference. nterestmglg, quite a few
varieties from Kerala too had amylose conténts character-
istic of type 11, but their viscogram pattern was of type
11, Clearrw, the t¥plcal Indiani rice Is qualitatively ‘aif-
ferent from that of south-east and east” Asia, which is
reportedly of jntermediate-amylose tg[pes Vand VI) and
ow-amylose (type VII) types, respectively’:219
I contrast to the above picture, the varieties tested
from the hilly border areas of north-east and north-wesf
ndia helonged predominantly to semisticky (type V) and
sticky (tyR_e 11) rice (and VITI: waxy). Presumabl*_ hl%h
altituge, high latitude (25°N or more )and_cold climate
may have & bearing on this. It would. be interesting in
this context to Study the properties of rice from
Arunachal, Tripura, the hill areas’ of Assam, Himachal
Pradesh, and the northern hill districts of Uttar Pradesh.
Scented varieties (type IV/) were fairly common among
tPhedsaerIes from thé nortiiern region, especially Uttar
radesh.

St OB 7% 1274 70- < - <70 Below 67¢
Assam 4 Kk kk
My - 0w
Bihar 44 * %
Orieea 4444
Y, v ow
Rﬂm 444 *
Gujarat 4444 %
ra'\élﬁpfaa KRR 4
(m RRRE 444444
*kkkkk
Fa?(rga' * **H** *
Tﬁg&\ﬁ * KAXKXK ek *xk
Kerala Kk kK Kk %
J ** * %
}I\;&En?ﬁr * % * %k
’Yggam' *kk %
N@I&Tﬂ *k %k

Fig. 2. Distribution of gelatinization temperature of rice in
India. See legend to Fig. L
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None of the Indian rices studied belonged to Type |
(nonsticky but very hard after cookrn?),‘though two
varieties ‘from Assam and West Bengal (*Prosadbhog’
and ‘Latisail’) approached this type, However type’l
rice is found” only among. some arwanese semrdwarf
Indica rice and some of their Pro genies./

Currousy most varretreso Punjab and Tamil Nadu,
although belonging to the high-amylose groups (types

possesse amylose contents rdther on the lowside

67 er cent) of the high a lose ran

Gelatinization temperature ( G]) The eg jional drstn-
bution oft errcevarretres showed amore or less
similar picture as above gFrg Most Indian varretres
studied had an Intermediateto moderatel hig hGT the

former being by far predominant especially rn the sam-

ples from norti and west; the southern varieties showed
a fair number with moderately high GT. But the samo]les
from north-east and_north-viest regions invariably had
a low to very low

Rice o very hrtgh GT appears to be un mmon in
India. Only two of'the 106 samples studied (‘Ch 63" and
‘NC 324’ from Assam and West Bengal respectively) w

States™ Ho B

B &
mm * * * * *
%} * * % *

Bihar *
Orissa  xex e

iy
Punjab oo .
Gujarat M * - .

A - .
Mg o -
.
Tol- - e
Kerala e
o

Manipur

"Groin typ b

*k Kk

* Kok ok *

%k kK *

Iaya

|a *******

Fig. 3. Distribution of grain type of rice in India, §, Slender;
%quasrslender b, bold; rround T, tiny: S, small: B, big:
giant.  See'legend to' Fig. 1

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL- 17, JULY-AUGUST 1960

belopged to this category. Interestingly, two_ high-
amy Ic?se varretres hreegsat/n Ies from a il Nadu r?ad
an extremey ow T (‘Co 25
rain R The rarn drmensrons of the samples,
aIthough S owrn a wrder spread of values than above,
showe a arr egree of regional specificity (Fig. 3).
e variefies were meditm in length,
quasrslender rn sh aPe and small In size. However, a
?ood number were fong and/or slender.  Most varieties
rom the western regron (Mah arashtra and Gujarat)
were exceptional in erng tin Iy In size even as, small ag
1-9 mg), Varieties from™Ke aIa were usually bold and
brq or grant the%/ also %enera had a coloured perrcarﬁ
n cOntrast, the varieties from north-west and nortn-
east regrons were, by and large, medium in length, bold
or round In shape, and big Or giant in size. “Thus, in
grain n{pe t0o, as In their amylose contents and gelatini-
Zation temperatures, these indlica rices simulated” tempe-
ratg aoonr %nce e ‘
our (SR 268’, ‘Tsalha’, ‘Nyakra’ and ‘Nyamho-
%of he 106 samples Studied beloriged to the giant size,
ich is fairly common among Ellropean, Australian
and Japanese varieites.

TN 6.7 7.8 8.0 5.cro 10l 117 T<E—mm
Assam *kkk %
st ok
engal
Bihar o
Oﬂ@ ?* * %
o e
Punjab o
Gujarat  * VE
Al e "
ng&gﬁ *% X wl *ox
kgt o R 'y "
'Ig o Hkxk ooy #BY ey
Kerala O XXX
mir X XX k
Wantpur S "X
t\(&gga- X X X
Mogglond WX X X

Fig. 4. Distribution of protein content of rice (% dry basis,
in milled rice) In India. See'legend to Fig. 1
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Protein content: Protein contents (as determined
approximately by the biuret method) were in general
not as low as is usually reported éFrg 4). As many as
68 per cent of the 106 Samples had a"protein contenit of
8 per cent or more ngdr(v basrsg in milled rice; 40 per cent
had 9 per cent or more protéin; 21 per cent had 10 per
cent or more 13 per cent hag’ 11 per cent or more: 5
er oent had I\h)er cent protein or more; and 1 sample
TatothaEn of Manipur) contained as high as 131 per
cent protein,

ProFt)ern content showed no regional distribution,
Currously, certain states seemed to contain predominant-

igh-protein varieties, while a few gther states seemed
to contain mostly low-protein ones (see figure)

In" conclusion, despite the limitations mentioned
earlier, the study seems o have revealed an interesting
attern of re%|onal distribution of rice quality in Indja
urther studies on these lines with all the commerciall
important. rices in the country, including the modern
high-yielding semidwarf crossés now becoming increas-
inglypopular, should be useful.
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RESEARCH NOTES

PRODUCTION OF ETHYL ALCOHOL FROM
TUBERS

Acidl liuefied tulcer starches were saocharified by utilizing
rrwldybrm Of Rhizopus niveus, asthesourceofarwloglu—
oosidase, prior to 6100?10|IC fEﬂT'EﬂtﬁIlm b/Saccharomyces
cerevisiae VAY. ellipsoideus. Altematively the fungus wes
alloved to grow on the starchy substrate and alcoholic
fermentation wes also carried out simultaneously. This
mixed culture technioue gave corresponging fermentation
efficiencies of 68, 81 and 75 for potato, tapioca andsweet

potato

India produces, 12.5 million tonnes of tubers annuall
from tapioca (Manihot esculenta Crantz.), potat
ESoIanum tuberosum L.) and  sweet potato (Ipomea
atatas (L.) Lam.)L Periodically there is glut of these
tubers and"the farmers ?et only unremunerative prices
for their proguce. One of the bést ways of utilizing these
valuable carbohydrate rich raw materials is to convert
themto ethyl alcohol. Besides its potable use, eth}/l alcohol
15 also a Pasic raw material in the manufacture of a
number of organic chemicals. It is also a renewable
ener%y source Ethgl alcohol is also used as gasoline
extender.2  Attempts made to produce ethyl “alcohol
starches have been summarized here. _
Composition of fresh CPotatoes and dehydrated tapioca
and sweet potatoes used in these studies, is presented in
Table 1 Ethyl alcoho| washed mouldy bran (MB) of
Rh|20{>us niveds was utilized as enzymé (amyloglucosi-

dase (AG) source. Active cultyres of R. niveus griown on
wheat bran (AMB) and Saccharomyces cerevisiae var.
ellipsoideus grown on starch medium were utilized in
mixed-culture fermentation. ~ A.Q.A.C. procedures
from tuber were adopted for chemical analysesd.

T PIOCA AND SWEET POTATORS

Potato  Tapioca  Sweet Potato

VarA VarB. Red  White

Nb|3ture 0/0) 82.0 11.7 9.0 8.5 3.5

SRteaéCh(% 16.17 64.0 81.0 61.0 65.0

Ucing s . .

P (%r)‘!i)/ugars nll nll 1.2 8.2 8.8
ToeIN (Y

(Ngg%-gg) ) 0.21 1.5 1.8 2.1 2.2

Non-redlucing sugars were not present in any of the samples.

Potatoes were minced with a little (iuantlty of water or
acid solution while tapioca and sweet potato flours were
dispersed in the same solvent at 20 per cent level ang
then cooked at. 1.1 kg/cm?2 for different periods. Effici-
ency of gelatinization was determined %the extent of
% rolysis b%/ AG when incubated at 60°C for 24 hr,

e résults are presented in Table 2.~ .

Optimum enzyme required for saccharification was
determined by adding 1, 25, 5.0 and 75 per cent of
enzyme to 20 per cent liquefied starch slurry and esti-
ma mo%the reducmﬂsugars formed after 24 hr'incubation
at 60°C. Yeast culturg was added at room temperature
F26°C)r and fermentation was continued. It is evident

rom Table 3 that the addition of enzyme at 2.5 per cent
level is most economic for saccharification.

Cooking the starch slurry in a_ steam-jacketted, oPen
kettle was attempted since” gelatinization and liquerac-
tion under pressure s not”commercially economical.
. A portion of the acid solution was brought to bailin
in a kettle and tapioca slurry, prepared in fne remainin
quantity of dilute acid, was Slowly poured into the kettle
while stirring vigorously. Tt was observed that the starch

OF COOKING TIME ON THE SACCHARIFICATION
OF TUBER STARCHES

Cooking fime  Reducl i
t(nlnﬂ.) sugarléc(‘% Og?sns%%hnw
Potato s er VisOUS
Free flowing
Visoous
Free flowing
-do-
-do-
Viscous
Free flowing

Table 2. effect

Material

Tapioca s |

30 16.8

16.2

45 16.9
60 16.9

Sieet potato 15

30 15.3

15.1

Table 3. yield of ethyl ALCOHOL FROM STRACH HYDROLYSATE
AT DIFFERENT LEVELS OF AMYLOGLUCOSIDASE

Anyloguepsicese Yield of ffy aloohd
L LiH

1.0 16.8

2.5 22.2
5.0 23.0

7.5 23.0
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PRODUCTION OF ETHYL ALCOHOL FROM TUBERS

Table 4. yie ethyl alcoho

Id o I obtained from
OF DIFFERENT TUBERS BY AMYLOPROCESS

Source of sarch Yield of et agﬁ%holl 00y Fegﬁi(né)lget)ra&on
0

Potato A0 660
Tapioca 405 8L0
Siweet potato 315 0

was liguefied within 15 min. This liquefied starch when
saccharified with AG and fermented, gave 400-420 m
of ethyl alcohol for every kilogram “of starch used.
L_arger batches of starch (10-15 kg.) also gave similar
yielos of ethyl alconol.

Boiling acid solution
Starch - slurry
|
Cooking (15-30 min)

Cooling

Condiltioning
<= Rhizopus niveus
Partial saccharification
— J¥east cultre

Parallel fermentation

|
|
Fermented wesh

Distillation

Ethyl alcohol
Fig. 1 Flow sheet for ethy{ e%cr%gale production by mixed culture
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Mixed culture process; Grovehas described a process
for commercial production of ethyl alcohol by employ-
n am¥lolyt|c fungi.  Starkt has reported “a_ similar
process Tollowed in European distilleries. Amodification
of these processes was tried. Liquefied starch was pre-
pared bfy open pan cooking (after co_oImFg and readjust-
ment of pH) and was inoCulated with Rhizopus niveys
culture (AMB used at the rate of 25 g/kg Of starch).
After 24 hr, the mash was pitched with yeast culture.
As and when the fermentable sugar was Tormed, yeast
converted it to ethanol. This parallel fermentatjorf was
carried out for 120 hr after which the wash was distilled.

| Yields of alcohol obtained with different starches are

presented In Table 4.

Bench scale trials as per the above grocess were done
with 10 kg of tapioca flour per hatch. The average
fermentation efficiency based on the starch works out
%% _82.%)per cent. Theflow sheet of the process is given

ig. 1)

ntgzralC Fdei Etechnologicaj
rens 885& ?nd@g
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Revised 1l January
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PHYSICO-CHEMICAL = CHARACTERISTICS  OF
VANASPATI

eeeeeeeeeeeee

Four brands of vanaspati (two brands from large and two
from small manufacturing concerns) were analysed for
their physical and chemical characteristics and the results
reported. »

During fifties, Kehar et aid and Belekar et al 2 studied
the phgsmal_ and chemical constants of a large number
of vanaspati samples, With the change of starting stock
during recent years, the physico-cherical characteristics
ofvanaspati are likely to change. From this consideration,
four different brands of vanaspati purchased from the
market were analysed. In this, two brands (samples A
and B) were from’the large manufacturing units In India
while the remaining tw0 brands (samples C and D)
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were) from small manufacturing concerns (15-150 tons
ear).
y One kg unit pack of each of samples A and B was
purchased, while one kg loose quantity from 15-16 k
tins of each of the samples C and D were procured.
Analysis was started immediately after the purchase.
However, in between the analysis, the materials were
stored in a refrigerator. . .

Slip point, and colour were determined according to
methods described by Cocks and Van Rede3, smoke
oint, refractive index, moisture, volatile matter,
ree fatty acid, iodine value, saponification value and
unsaponifiable matter according to AOCS methods4
Determination of viscosity was done as described by
Krammer and Twigg.5 It was taken in a penetrometer
Type FNA-74 of Associated Instrument | anufacturlng
ndia Ltd., Bombay) which was fitted with a standar
penetration cone for margarine manufactured by MIs.
Sargent-Welch Scientific Co., USA.  Cone used had
a Welght of 45 ¢ and an an;};le of 20° Samples were
melted and allowed to solidify at ambient temperature
(25-28°C) for 3 days in glass containers of cylindrical
shape (height 14 cm x internal dia, 4.3 cm). The sample
height was 10.5 cm.  The Baudoin test was conducted

Table 1. physical and chemical characteristics of vanaspati

Characteristics ] Saple c D
Gar Loid 00 0 w1
lemedl Y 11 10 11 2.2
Slip p0|nt_(°Ce 20 310 20 %5
gemoke p0|tnt 0 25 25 226 20
e
VBﬁ m%ﬁal oo B ¥ @ W
iS00S
I\/Io'stn [olse i 20 20 430 415
DUt ou 0 0w 0
Pl
&l 009 055 009 03
IFg%ne% value Wj,%f 740 b8 86 5
active incex
meter %ﬂln%) raﬁ%ﬂ 160 1431 14606
o %2 %0 %7 BL7
nlfh | |r||e vale 1994 1%2 199 1%l
Metter 009 012 010 055
Nickel content (ppm) 006 0L  03% 0%
Baudoin test

Positive ~ Positive  Pesitive — Psitive
20 20 20 20
red units red units red units red units
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as per Vegetable Oil Products (VOP) order.6 Nickel
content was estimated according to the method des-
cribed by Beleker et al.2 . o

Table 1 gives physical and chemical characteristics
of the products. o .

The samPIes had slip point var mig from 29.0° to
36.5°C, refractive index of 1.4605-1.4621 at 40°C
(Butyro refractometer readln(}; 51.7 to 55.7) moisture
and volatile matter content of 0.04-0.14 per cent, free
fatty acid of 0.09 to 0.15 per cent; smoke point ranged
from 210 to 226°C, penetrometer reading had a wide
variation of 14-44 mm. Viscosity of different samples at
40°C ranged from 415 to 43.0 centipoise. lodine value
(LV.) ranged from 655 to 83.6. The range of I.V.
reported by Kehar et al4 was 56-70 and hy Belekar
et al.2was 60 to 71. It seems that at present oil stock
IS h%{drogenated to a lesser extent maintaining a lower
melting point.

Saponification values reported by the above authors
were 185.6-194.9 and 189.5-196.3 respectively indicating
wide variation in the oil stock used for hydrogenation
in earlier years. In the present study, saponification
value was found to be fairly constant (195.1 to 196.2)
indicating that more or less similar stock of oils was
taken for hydrogenation.

Nickel content of samples ra_n%ed from 0.1 to 04
Bpm. which was in conformity with earlier observation

y Belekar et al.2 _

All samples gave positive Baudoin test (not less than
2.0 red units). .

The samples A and B conformed to the requirements
of VOP order6 v/ith respect to parameters studied.
Sample C had a slip Pomt 0f 29°C which is lower than
the prescribed limit of 31°C.  Sample D had a free fatty
acid content of 0.33 per cent which is sh@tl higher

than the upper limit of 0.25 per cent as per VOP Order.
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STUDIES ON PREPARATION OF TUTI FRUITI FROM RAW PAPAYA FRUIT

STUDIES ON PREPARATION OF TUTI FRUITI
FROM RAW PAPAYA (CARICA PAPAYA
LINN.) FRUIT

Methods of preparation of tuti fruiti from raw scarred
papaya are presented. Product having one per cent acidity
was found to be of good acceptable quality.

Ripe papaya fruit is extensively used for table
purposes. The unripe fruit is used as a vegetable and
also for preparing pickles. The fruit is also candied.
According to Kumarl, maximum profit could be obtain-
ed from papaya if the lanced papaya after extraction of
papain could be used for preparation of preserve-like
products. The sale value of scarred fruits after papain
extraction is very low. Methods of preparation of tuti
fruiti from raw scarred papaya is described. Tuti fruiti
is a candy like product prepared from raw bits of lanced
paPaya. : o

Iwenty papaya plants of ‘Washington’ variety with
uniform growth and vigour were selected for the study
to assess the commercial availability of papaya fruit.
Fruits were anal¥sed for physical parameters at intervals
of one month after fruit set. At the full maturity, 10
fruits were collected and analysed for physico-chemical
characters to assess their suitability for preparation of
the product. ~ Average weight length, diameter and
thickness of the fruit were determined. Pulp, peel and
seed percentages were also calculated. Total soluble
solids (TSS) were determined with a hand refractometer.
Moisture and acidity were determined as per standard
methods2. Reducing and total sugars were estimated by
the method of Lane and Eynon3, _

Preparation of tutifruiti:” Lanced papaya fruits were
selected. After washing, the fruits were peeled, cut into
two halves and seeds removed. The halves were cut into
uniform size (0.9X0.9x 0.7 cm) and boiled in water
(1:2 ratio) for 15-20 min and cooled.

Preserves: Boiled bits were divided into four lots,
Sugar, amounting to half the weight of the regared
fruitwas placed in alternate IaYers and allowed for 24 hr.
Sugar was added periodically to raise the TSS and
cooked. The procedure was repeated until the final TSS
was 68 per cent. During final cooking, varying concen-
trations of citric acid were added. The papaya bits were
analysed for TSS and sugars at regular intervals. The
syrup was finally drained and the tuti fruiti was dried
in air at room temperature for 24 hr. o

Organoleptic evaluation: Sensory characteristics of
the finished product were done on a 9-point Hedonic
scaled by a panel of 12 experts, including 6 females.
Market sample akin to the product prepared was taken
as a reference material for comparison.
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Table physical CHANGES IN PAPAYA FRUIT DURING GROWTH

Period after frut Av,wt of Av, length Av diam  Edible
s frut om om rhon
iy e " "0
1 % 750 580 693
2 402 LR B8 HI
3 45 05 »H 812
4 9% 25 B0 00
Table 2. losses in soluble solids of raw papaya bits during
Particulars Fresh bits Boiled hits % loss
TSS (“Brix) 1000 4% 40
Reducing sugars (%) 509 14 26
Total sugars (%) 6.66 28 R7

Table 1 showsthe changes in physical parameters
during fruit development. . .
~ The availability of fruit at the right stage of maturity
IS an important parameter for processm?. There was
considerable increase in growth rate of fruit upto the
third month which levelled off thereafter. Hence, upto
third month, it may not be economical to utilize the
fruit for the preparation of tuti fruiti. After the 4th
month, the fruits softened and the bits disintegrated
during cooking. Hence, fruits matured for 3 to 4 months
are most suitable for preparing tuti fruiti. At full
maturlltY, the fruits yield 80 per cent of the Frepared
material suitable for preparation of preserve like pro-
ducts. Losses in soluble solids occurred during the pre-
I|m|na(rjy cooking, done to inactivate the enzymes and
to render the fruit soft (Table 2.

Losses reported during cooking in boiling water
earlierd have been confirmed in the present findings.

Sugar concentration of syr%p was increased at the
rate of 10° Brix every day (Table 3). The reducing
sugars increased from 1.02 to 20.0 per cent after 48 hr.
which may due to the addition of citric acid after 48 hr.

Table 3. changes in suml\caw papaya bits during
Tghnse . sugars
r °Brix .

Reducing  Non-re- ~ Total

o durg 09 (54

24 88 16 3797 013

i) B 12 98 409

72 68 00 25 2%



198 JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL 17, JULY-AUGUST 1950

Sensory evaluation: The different lots of the tuti
fruit having 0.5 to 1.5 per cent acid were organoleptically
evaluated. The product having one per cent acid scored
maximum with respect to colour, flavour and taste
comPared to other lots and market sample. The score
for the texture was quite comloarable with the market
sample.  On the basis of total organoleptic score, the
p[roduct having one per cent acid was adjudged best.

he market sample scored low in comparison to
the test product for all the parameters except taste
in the samples where no acid was added. This may be
due to crystalization of sugar. However, the score for
}he }%roduct in all the lots was never below the acceptable
imit.

I‘tl U|'[Ul’e . . D. K. Khedkar
%B A ncu[t[ﬁpe}l University, V. K. Patil
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INTERNAL BREAKDOWN DURING RIPENING OF
ALPHONSO MANGO (MANGIFERA INDICA
LINN.) IN RELATION TO SPECIFIC
GRAVITY OF THE FRUIT

Correlation of internal breakdown, a physiological dis-
order in Alphonso mango with specific gravity of the
fruit was studied. Fruits having specific giraV|ty< 1,00
did not show internal breakdown, but the quality ofthe ripe
fruit was inferior. Fruits of specific gravity 1.00—1.02
showed 22% internal breakdown and those of specific gra-
vity>1.02 showed 46%. The severity of damage was more
in fruits of specific gravity>1.02 as compared to those
of specific gravity 1.00-1.02.

‘Alphonso’ man%o is an important cultivar highly
valued as a fresh fruit in domestic as well as export
markets and also for processing. It is, however, subject
to internal breakdown, known as “Soft centre”” or
“Spongy tissue™ during ripening and storagel This

Contribution No. 746.

disorder has no distinct external symptoms and becomes
visible onl¥ when the fruitis cut open. A non-destructive
method of predicting the inc:dence of the breakdown
will, therefore, be highly useful. The possibility of using
the specific grawty of the fruit as an index for this has
been studied. . .

About 2500 mature but unripe fruits were harvested
from a group of elven trees, bearing 200-250 fruits each.
On the basis of their specific graw_t%Z, they were graded
into three groups, namely fruits with sp. gr. of (/) < 10
(/) 1.0-1.02 and (Hi) >1.02. They were ripened at
room temperature (28+2°C) and examined for internal
breakdown. The symptoms are shown in Fig. 1. In the
initial stages, the soft centre was less than 2 cm in
diameter and had pale ¥e|low colour in contrast to the
brlé;ht orange colour of the surrounding healthy pulp
and the texture also was highly soft. In the advanced
stage, the entire area of the cut half of the fruit had
broken down, the pulp was pale yellow in colour and
also of leathery texture with air pockets.
~ Data regarding the specific gravity of the fruits and the
incidence of breakdown for the three groups are given
in Tables 1 and 2 respectively. The percentage distri-
bution of the fruits was 0-14, 21-50, 42-79 respectively
in the three groulps on the basis of speuflc_grawtty. While
fruits of sp. gr. less than one were practically free from
internal breakdown, the incidence of breakdown was
7-49 (mean 22) in group (n) and 25-75 (mean 46) in

Table 1. distribution
SPECIFIC GRAVITY

of fruits (%) in relation to

Tree No. %{fl:%l Cé(rﬁ)r-z Gg?)up-S
. L0 > ng
1 5 5 0
2 10 3 52
3 4 3 62
4 I 40 %
5 8 0 [
6 0 2 [}
I 4 4 R
8 0 24 1
9 0 il [
10 1 5 4
1 0 3 62
g/bal?. 4 3 63
ignificance
Group 1~2 s .
Group 2~3 i
Group 1~3 ] b

** Significant at 0% level
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1 2

Fiz. 1.

1. Healthy fruit;

TABLE 2. INCIDENCE OF INTERNAL BREAKDOWN I[N RELATION TO
SPECIFIC GRAVITY GRADING PERCENTAGE (%)
Group 1 Group 2 Group 3
Tree No.
Sp. gr. Sp. gr. Sp. gr.
< 1.00 [.00-1.02 >1.02
1 1 7 56
2 0 48 75
3 0 49 64
4 0 19 26
5 0 37 59
6 0 21 34
7 0 18 25
8 0 14 35
9 0 9 43
10 0 7 47
11 0 19 38
Mean 0 22 46
Significance
Group 2~3 — A

group (iii). Further, the extent of brsakdown was higher
in group (iii) than in group (ii), 40 and 10 percent of
the fruits being in the advanced stage of breakdown in
the two groups respectively.

2 & 3. Initial stage of internal breakdown;

3 4

Stages in internal breakdown of mango fruit

4. Advanced stage of internal breakdown.

The incidence as well as the extent of breakdown
increases with the increase in the sp. gr. of the fruit.
Fruits harvested at a stage when their sp. gr. is<< 1.0, are
practically free from breakdown, but the ripened fruit
is of poor taste and flavour. It is preferable, however,
to harvest fruits of 1.0-1.02 sp. gr. to ensure better
quality of the ripened fruit which is of primary
importance, although there will be some spoilage
in the process. It is worthwhile investigating the
possibility of overcoming or at least minimising
this handicap.

Thanks are due to Dr. G. S. Randhawa, Director,
Indian Institute of Horticuliural Research, Bangalore
for providing the facilities and to Sri P. R. Ramachander
for statistical analysis of the data.
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EFFECT OF TOASTING BENGAL GRAM (cicer
ARIETINUM) ON LYSINEAVAILABILITYAND
IN VITRO DIGESTIBILITY OF PROTEINS

The effect of heat treatment imparted to Bengalgram
(IC|cer arigtinum) curng roast andpJfﬁrngysrreava
ahil and eindi |b|||tyvvasstud|ed It wes obser-
el %%of the Iysine wés rerdered unavarrablennrle
the in vrtro dlgest ihility decreased b)/

Defatting of the u Bengal gram flour mprorodthe
in vitro Cligestibility consicerably.

The nufritional v%lue of Ier%1 e] é)roterns IS enhanced
in many. Instances, by mode t treatment, ovvrng
to |n vation 0 oteas In |b|tors an ot ran
g Sl stances Over eatrni however, a ers

€asIng aroma

IS USUa: {0 etaP lor éor
eM trour 0se Foo

56 I se?l r%aSten arg/ QoS
Wﬂerr% 00 /L’t matively,

01 SEEHE arl(’:e SO% a COEOFICIePftI]

arch
e | ter and mrx
[b gand at ahout 58gq r}oretess t an a rrrrlrsnuatree

T e san IS separate Slevin
duse g rf]q een a ate roug
ro lerd In i do he. hi gh tempera ure encounter
urm% J) 8% astmrlr con? |dered cess
fo un ﬁtan owt enu rtion al quall ecte
termso Sin avar

oastrg S |t

grrn in a roaster

he toaste
materraswere ron fo pass throu Mes f
srevemanAFPeﬁg) The.Fn)vrro di gstrt??rt%rh (5

Was deter srn ncre trn esth acgor
‘X ona 3 man eossrn@%
b | o ysing was  determined by using

Table 1. loss

of E-de heat treatment of
IabIe

&ram Protein ﬁzﬂ% ﬂ%
fo
Raw 2340
Roasted 236 650 570 1230
Puffed 28 650 560 138

r
Lt rgrttntet%a i

ot s, il e e
In the‘ino gagica V ?ug %nts esttt%tt‘ e B

IW and in vitro CICE
n.the presents (f?/ IS OHE aj
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Table 2. effect of heat processing on

of bengalgram

in vitro digestibility

Protein ~_Protein

o9 dgity
Raw Bengal gram chal ficur 2310 N
Roasted ) 210 h
Puffed 33 o7
Defatted rav 2110 U
Defatted roasted,, 283 0
Defatted puffed |, 2158 I
*Protein used for in vitro digestibility: 100 mg
flourdinitrobe ne re e metho fCar
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INFLUENCE OF pH ON HYDRATION DURING SPOILAGE OF PORK AT REFRIGERATION TEMPERATURE
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INFLUENCE OF pH ON HYDRATION DURING
SPOILAGE OF PORK AT REFRIGERATION
TEMPERATURE

Hydration of pork has been measured by extract release
volume (ERV) technique. The ERV decreased with increase
in microbial counts during storage of pork. The increase
in hydration of meat proteins during spoilage depends on
the pH of raw meat and the extent of change in pH from
freshness to the development of off-odours.

Hydration of meat is a function of pH1and is influenc-
ed Dy the growth of micro organisms2  Hydration
capacity of meat proteins is reflécted in water holqu
capagity EWHC), extract release volume (ERV), med
swellln%( and viscostty of meat homogenates3. The
ERV phenomenon has been reported as arapid test for
detecting spoilage of meat4 and shrimpb.

Incredse In hydration accompanjes microbial spoilage
at low temperatures and microbial proteolysis occurs
after several weeks of storage of meat2 The physico-
chemical basis of the inciease in. hydration urmq
storage is_not understood, but it is postulated tha
spmlagie flora damage sarcolemma membrane which
controls the permeability of muscle fibresb. _Ja|y4 cop-
sidered pH as an important factor for the increase in
meat hydration besides alterations in metal jon balance
and production of amino-sugar complexes by spoilage
flora. Recently, Shelef7 stugied the ERV homQPenates
of beef at various sta%es of freshness and spoifage by
adjusting the pH of these homogenates with acid or
alkali and reported that maximim ERV or minimum
hydration occurred at pH 55, which is the isoelectric

KO\KBaIyé Sig%higjyg_?nd Kanthargj Urs, M, J. Fd sci.
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point of primary meat proteins. This paper presents the
resPonse of ERV to the variation in pH that occurs
during spmlage of pork at 7°C. _
_andrace pigs weighing 70-100 k(a; bodly weight
were used in this study. Pigs were individually sfaughter-
ed, bled, scalded and eviscerated by the Usual plant
proceures. Ham portion of the carcass was removed
and placed on a clean meat cutting table. After removal
of skin and bone, meat was diced"into 15 g pieces. The
diced pork was pooled and collected. in 150 g portions
in sterile beakers covered with aluminium foil.” The time
taken for such collection of samples was 2-3 hr post-
slaught_er. The sterile beakers containing meat were
placd ina refrigerator maintained at 7°C for subsequent
analysis. Fresh”meat samples were analysed after 2 hr
and ‘thereafter every 2-3 days until the first sign of off-
odours are_perceptible and_ after clear spoildge. On
each samplmg d%y, two, sterile beakers were withdrawn
at random_for determination of total aerobic plate
count (TAPC), ERV and #H. _ _

Total aerobic plate count was carried out accor_dmg
to the procedure of Indian Standards Institutiong.
The ERV was measured by the method of Jay9. _The
PH of meat was measured directly on the mea usmg a
PH meter with a probe type electrode. Three pH readings
Were dme(ljde on each sample and the mean of these was
recorded.

Mean ERV decreased with increase in TAPC during
storage of pork (Table 1). Decrease in ERV or increase
In hyQration from freshness to spoilage has been shown
in refrigerated beef and pork by other workers4 10,
Jay1L foling the ERV decrease in a straight ling relation-
ship with the increase in bacterial numbers.

In pork stored at 7°C until the microbial count
reached 107/% the ERV was significantly (P<0.01)
correlated with pH. ~ No significant correlation was
observed between period of storage, and ERV and

Eleven Lan

: The pH of refrigerated heefwas reporte to vary from
6.1 to 7.2 at the onset of organaleptic spoilagel2. "Pricel3
reported that ERV of pork at off-odours varied between

Table 1. changes in erv, pH and total ae 880 plate count
DURING SPOILAGE OF PORK AT I’7

e g fRBE E?%%BR@C
Fh — 4119970 60:009 560028

i %—%‘u&f 1442

Clear spailage 173

26004430 6111010 7.35+0.15
6.60:220 6.87:040 9.09+0.51
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Change. in .
R%@Ie Fre§1H of&o Qfsf-odour fr%%ré%— 0/(l)n &
Ness. to Ofi-
odours

1 6.2 6.2 00 o
2 o4 59 01 18
3 6.2 66 04 )
4 o 6.2 05 6
5 o 63 06 64
6 6.0 6.6 06 &
[ 64 6.3 01 %
8 58 57 01 L)
9 61 59 0.2 14
10 60 58 0.2 )
il 6.5 61 04 P

30 and 40 ml which could be due to variations in p

obtained at that stage. Reduction in ERV Is more pro-
nounced_at higher pH than_at lower pH values durin

storage (Table™1). Increase in pH_from freshness to off-
odour resulted ina %reater reduction in ERV than those
samples showm? deCreases in pH (Table 2). Reduction
in ERV tended to be more when raw meat'pH (ultimate
BH) was high. With the same increase in pH units i.e.
6" units neat of low ultimate pH (5.7) ‘showed less
reduction in ERV than that of hl?h ultimate pH QG.OZ
gTabIe 2). The results are In ?enera agr,eem_ent with tha
f CallowX who showed that an elevation in mean ulti-
anatﬁa%]H 0f 0.2 units was critical in effecting the spoilage

In meat samples showing decreases in pH during
storage, hydration ca acm{ of meat remained low a3
reflected by the hl?h ERV. 1n such samples, the bacterial
flora could he of the acid producing group.  Riedel
et a/.1b have shown that the 'ERY in"ground pork and
beet is influenced by the type of flora and chan?e In pH
with storage. Lactic acid hacteria have optimal growth
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between 5.5 and 6.0 and some of the bacterial enzymes

=« Which cause spoilage have pH optima which are different

from those of the Organism itself16 _ _

From these results, 1t is evident that hydration capacity
of meat proteins during sp0|la?e depends on the pH
of raw meat and the éxtent of change_in pH during
storage. Both ERV and pH rather thah ERV alone may
have o be taken into consideration for detecting the
onset of spoilage of meat. L

Thanks are due tc the Director, LV.R.I., for providing
the facilities.
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BOOK REVIEWS

The Marketfor Culinary Herbs: by Peter Greenhalgh,
H%%mglsP?rSOducts InStitute, London, 1979, Pp. 171,
| 15,

The hitherto published information on the culinary
herbs deals mostly_ with the historical and medicindl
aspects and very’little on market and trade details.
The Tropical Products Institute has_brought out a
reprort In'line with those published earlier. _

he book is divided info two parts. Part 1 deals with
the ?enera,l market considerations and_ Part 2 discusses
fourteen individual . herbs, viz. Basil, Bay, Celery,
Chervil, Dill, Marjoram, _ Mint, Oregano, Parsley,
Rosemary, Sage, Savory, Tarragon and Thyme with
special réference to uses, qualities. production, prices
and trade ros%ects. The report also contains a list of
37 references, 60 tables and 4 appendices.
. Much of the confusion in commerce regardmg mar-
joram, oregiano and thyme,Is caused by the fact that the
essential oils from the”various plants are often blended
under different names. The report attempts to clarify
this confusion by groper botanical identification.

According to this report, oleoresins of the herbs do
not yet présent significant competition for dry_ herbs
except In the case Of celery seeds, sage and marjoram,
although one U.S, firm hds recently Started marketin
oleoresin of Tarragon in a b|gz way.” The major areas 0
usage of herbs, accor_dmlg to the epor. is in"flavouring,
seasoning and medicinal” preparations; use of herbs &
food dyes, insecticides etc., is a field for future develop-

ment.

The get up and printing of this report have been
neatly brought out, In view'ofthe reluctance of the com-
mercial usefs to give ouf the n_ecessar}/_ information, the
tables have been compiled with caytion, but give an
Insight Into the trade. This IS reflected in the data
provided for thyme where France is shown as_not only
a major producer and exporter but also an importer.
The report can be used as a source hook by the trade for
finding the market demand including quality require-

ments.

The data provided offer scope for new entrants capable
of sy plym% the market at a different period of the year.
In.view 0f the excess capacity that has taken place in the
sRme oleoresin industry as pointed out by Adamson and
the pulk volumes the herbs occu&)y in the transjt, new
market for the oleoresins derived “from the herbs may
also be explored.

V. Kalyanaraman

Flavours an

Exotic Spnecies in Mariculture: by Roger Mann, The
MIT Press, 126 Buckingham Palace Road, London
SW 1W9SD, 1980, Pp.I28,

The papers discussed at the symposium on Exotic
Species in Mariculture: Case Histories of the Japanese

yster, Crassostrea gi|gas Q_Thunberg), held at Woods
Hole Oceanograonhlc fistitution, Massachusetts, durmgz
Se?t_ember 1820, 1978 have been collectively brough
out in this book., _ .

This subject of introduction of species inherent to one
,reglon ofthe world to another to provide opportunity for
InCreased productivity and economic gain, Is important
to persons concerned with fish culture and management,
All' the attendant problems in the introduction and
nurturing of this exotic species of oyster to the east and
west codsts of North America, the south Pacific, the
United Kingdom and France have been discussed by
contributors from these regvons, from the point of view
of disease organisms, eco ogsy, biology, feasibility of
selective bree mg program_me , and economical to Tegal
perspectives to he taken into account by the varigus
_re?ulatory organisations of the country Contemplating
Infroduction Of an exotic species. .

. The two appendices, Cade of Practice to reduce the
risks of aclverse effects arising from introduction of non-
indigenous marine species and recommended procedure
Iortmtroducnon or {ransfers are interesting and impor-
ant.

. R. Bali
et Blioe

Slaughter Facilities for Tropical Conditions: A ?uide
to"the selection and costing of appropriate systems
by D. Edwards, D. A. Hector, G. A Norman and

. Silverside, Tropical Products Institute, 56/62,
Gray’s Inn Road, London, WC [X 8LU., 1979,
Pp. 63, Price: £152

The book discusses the facilities required for settmg
up of sIau?hte_r houses under tropical conditions, Th
gurpose of this publication is to assist the technical
avisers In the planning and implementation of the
livestock and meat marketing, programmes.

Four different models in “four “different scales of
throughput expressed as livestock units, have been dealt
with m,“detail—The units are 15,60, 155, 275 livestock
units, (cattle at L unit, small stock at 0.2, and pigs at
0.5 equivalents of livestock units). Each department
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such ag slaughter hall, chillers, offal room b Produ_cts
and effluenttreatment is covered In_terms Of capital
COSfs, operating costs, manﬁ)ov_ver requirements, Services
and complete financial analysis. A number of practical
problems and case studies have been illustrated to make
th(a retader understand the various aspects of the meat
Industry.

The %ook IS.a very. comprehensive ready-reckoner,
probabIY the first of"its kind to be published for_the
cause of the development of the meat industry. This
Pubhcaﬂon_ will be a very useful source of information
0 hoth a financial analyst and a technical adviser asso-

ciated with meat production/marketing management.

K. S V. Sampath Kumar, P

Brooke Bond India Ltd., Aurangabad.

Composite Flour Technology Bibliography: . Edited b
AV Dendéand Rutn Kasasian, Tropical Products
Institute 56/62 Gray’s Inn Road, London WC IX 8LU,
1979, Price: £2.0

The present supplement with 173 references brings
the b!bhogra‘phly on composite flour technology updatéd
to middle ot 1978, The b|b||ogra_?(hy Is convenientl
classified accordlngf to products like” leavened bread,
unleavened bread, tlour confectionery, biscuits efc., as
well as on the non-wheat flour base uséd to make compo-
?ltte_ flourts like cereals, tuber roots, protein supplemen-
ation etc.

The brief abstracts of the papers give adequate idea
regarding contents and utility of the papers to the, user
reearch workers. This comPrehens_we updated biblio-
?raphy will be useful to the food scientists and techno-
ogusts in developlnlg countries, where Ipro rammes of
redearch_and development work on replacement or
substitution of |mFor ed wheat and wheat products by
the locally available cereals and_ tubers for the preparg-
nggrggsbakery as well as traditional products are in

s el

Rice Report 1977: by S. Barber, H. Mitsuda, H. S. R.

Desikachar and E. Tortosa (edg _Instituto de Agro-

uimica 5/ Technologla de Alimentos, Valencia,
pain, 1978, Pp. 287+Xxxv.

The Working Party on Rice Utilization of the Inter-
national Union of” Food Science and Technology

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL 17, JULY-AUGUST 1980

SIUFST) Pubhshes an annua| report of world research
nd_ development work on the post-harvest utilisation
of rice, called the ‘Rice Report’, funded and published
_bR/ the IATA, Valencia. The present volume is the third
In the above series. That the report has hecome very
Popular among contributors and readers alike is evigerit
rom the growth in its size (1976: pp. 167 +xxiii). The
present report covers 15 countries, 45 centres and 126
programmes. In keeping with its tradition, the present
volime also maintains animpeccable standard in design,
format and printing. L

_ The value of the Report series is evident from
Its objectives. Here, in one volume, one ig};ets at a glance
the names and addresses of all researchers, list of all
apers published in the previous year, a brief summag
of all work accomplished and proqress in the field.
Further, when seen In sequence with the Reports of the
previous years, they reveal the trend of work and the
entry and drop-out of lings of work In it.  However,
this type of reports also tend to. encqurage excessive
claims, particularly in a field like rice “which now
attracts active atténtion from many foundations and
International organisations.

Despite its obvious value, the present volume has
certain drawbacks. F;rstl?_gg there are a few glaring omis-
sions—Bangladesh Rice Research Instituté; Sri Lanka
Rice Process Development Centre Anuradhajgur (in
articular); National Food Research Institute (Tokyo),

agawa University and _K){oto University from Japan,
a number of institutions in ndia (Central Rice Research
Institute, Indian Agricultural Research Institute, Cen-
tral Institute of Agricultural En meermP); Russia_and
Eastern Rurope to"name some. “Secondly, some of the
centres seem 0 have reported on too many programmes;
in fact some of the programmes are nothing but sub-
programmes.  Thirdly, Some of the reports (including
sonie from husiness f|_rmsz are very meagre Fourthly, a
few reports do not cite the names of all the authors.
Lastly, a few reports, especially from the Philippines,
follow a format which is different from others.

One might now make a few suggestions for improve-
ment of fhis series: _

The format could  be profitably change,g as
follows: (a) The words “Centre”, “Addressés™ and
Authors” arejarring as head_lnqs and could be removed.

The centré nameés, both in the. chapter headings, and
In‘the Jist of contents should be briefand not dtrjﬁ,l,ma-
tion of their addresses, (c) The words “report from” do
not look nice'in the list of contents and could be re-
moved. (d) In the list of contents as well as.in the text,
the programmes could be renumbered as: first number
to represent the country, the second number to represent
tghr% rﬁﬁ?etre’ and the third number to represent the pro-
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It is unnecessary to append separate lists of pro-
rammes and authors under "each centre. The
ro?ramme titles are in any case reproduced one after
ano heg.S The authors can’then be tagged to the pro-
rammes.
gSeparate sup-neads of ‘introduction’, ‘objectives
and ‘results to date and present position” under each
Pro ramme o not seem to give any advantage, but only
ead to much repetition. The entire report could be
written as one piece. Or, at least, the introduction and
objective could be combined, and the para ra?h edited
to save the reader from wading through a ot of vacuous
verbﬁsny. The above two Suggestions will also save
much space.
. The report must appear in time (the present one
is almost two years late). One must stick to a strict time
schedule and omit those reports which come late.

Unless very relevant, one should omit trade and
consyltancy firms and include only R & D work and

genuine works of innovation.
K. R, Bhattacharya
CI’B?% y Myslc’))r/e.

“Food, Industries™—1979:  Published by the Chemical
En meerm? Development_Centre, [ndian Institute
of “Technofogy, Madras-600 036.

In most of the developing countries, food industry is
basic,—in the sense that It IS directed towards processing
the staple foods for the kitchen.. The far%rlcultural produce
15 ?wen the minimum processing effort,—arying in the
field, cleaning and milling, and tfie produce comes to the
market. The*economy of most of the countries can |l
afford any more primary or secondary processing. Till
very recentIF Indian food industry was also very little,
more than this. The major food industries weére, the
flour milling, bread or bakery products (mostly in the
unorganized small-scale sectogp and fruit rocessmg.
It 15, Only. during the past decade or a little earljer that
the food industry in the country I getting established in
a measurable way. We have now™a vefy good export
market for frozen marine foods, an organized baking
and biscuit industry, fruit processing and beverage indu-
stry, well established baby food industry, confeCtionery
and chocolate industry arid snack foods.”

The book under réview is.a compendium of essays
written by well-known scientists. Out of the 17 topics
covered, 12 are written by scientists from the Central
Food T_echn_ologmal Resedrch Institute, Mysore. Of the
remaining five Chapters, three are writterf by scientists
one eaci from the Indian Institute of Technology,

4
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Madras; National Dairy Research Institute, Karnal;
and the' Institute of Catering Technology and Aé)phe_d
Nutrition, Madras. The chdpter on “Baking of Biscuit
Industry™ is written by a senior executive from Britannia
Industries and the chapter on “Cashew” is by two
executives from the Cashew Export Promotion Council,
Cochin. It is thus natural to expect in a volume of this
nature a heavy emphasis on the scientific aspects of the
processmg of the commodities. Indeed the reader will
not be diSappointed in this expectation. _

The coverage of the topics is fawlg/ comprehensive,
Almost all the a?ncultu al products like the staple
grains (rice, wheaf and pulses), fruits and vegetables,
glantatlon crops like cashewn(, coffee, tea and spices,

airy products, meat, fish and e‘ggs are covered. In
addition special food industries lik& bread and biscuits,
confectionery, vegetable protein products, soft beverage
industry, alcoholic beverages and starch industry are
also cvered. The last two chapters, i.e., infestation
control and, food preservation are of inferest to_ the
entire food industry. Possibly the notable exceptions
which could also have found a place jn this volume are
the oilseeds and coconut. However, oilseeds are included
as_raw materials for the protein foods industry.

It 15 only natural that in & book of this nature, some
topics are more fully dealt with than others. |n some of
the chapters, information is given re_gardm% the volume
of the trade, the import and éxport figures, but in others
this is conspicuously absent. For examgle, a little more
Information regarding the trade in pulses or confectio-
nerg woyld have been'useful. In a volume of this nature,
whose object is to provide information to the industry,
details regarding the pr(%Ject costing for small scale units
i of immiense (ise. Un grtunat_ely thIfS mfo_rmatl?n IS
given only for bread and biscuits. Information of this
Nature would have been useful for most of the processes
discussed. _ _

The volume has provided an encyclopedic coverage
of a large number of food products. _The production
Processes are discussed in fair detail. The reference to
S| Standards covering most of the processes are. given.
A fairly comprehensive hibliography is included in" each

chapter. _ . - :

Apt)nef bio-data of the individual writers would have
added to the value of the book. _

This 15 one of the volumes pyblished by the Chemical
Engineering Education Development Centre of the
Indian Institute of Technology, Madras. The Centre is
dom%a great service to the mdustry in publishing these
volumes.” This volume has provided an excellent link
between agricultural produgtion and Rroc_essmg.

The book Is a welcome addition to the ligrary of food
scientists and technlogists.. Research institutés have a
ready up-to-date referénce in the volume for the latest
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technologies in the field. The book is highly recommend-
ed to the research workers as well as lor the use of
students in food processing and technology.

M. R. Chandrasekhara

Protein Foods and Nutrition

Development Association of India.

A H|stor¥ of Refrigeration Throughout the World: b
Roger Thevenot and Translated from French by J. C.
Fidler, Published by International Institute of Refri-
ge_ranonl,2 O1F7F7, Bd. "Malesherbes, F-75017, Pp; 477,

rice: .

No one else in the field of refrigeration could be in a
better position to write such an duthoritative book on
refn%eranon science than Mr. Roqer Thevenot, Past
DireCtor of the International Institute of Refrl([;eratlon,
Paris, since he has been in toych with such developments
in_different parts of the world. _

The book traces the evolution of the science and tech-
nology of refrigeration from the early period to the
P_res nt time. It elaborates the discoveries and. inven-
lons In various_systems of refrigeration including the
fundamentals viz.” physics and thermo-dynamics, . It
also traces the developments in the application of refrige-
ration to food and_a?nculture air-conditigning, cryology
medicine, industrial” applications mcluding “Civif” enr-

neering,

T_hegoook is divided into three parts. The first part
which surveys the history of refrigeration is dealt with
in four epochs; )
development of réfrigeration for production of artificial
cold before 1875, (2%_ he second epoch covers the period
from 1875-1914 which is dealt with in 9 chapters. It
traces the industrial application of refrigeration to areas
like agricultyre and 1qod, brewing, meat and cold sto-
rages and cold chains in varigus countries for perishable
products. 1t describes the development of the vapour

(1). The’first epoc 8|ves the history of
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compression system and various refrigerants, the vapour
ahsorption system and the water-vapour sKste_m. (3) The
third epoch Covering the period between the first arid the
second World WarS which gave a spurt in the, develop-
ment of refn%eran_on science and technolog 1S dealt In
8 chapters, 1ncluding the uses of refrigeration in daily
life, development of Tefrigerated transport and conserva-
tion of food and agricultural produce by arﬁpljcanon of
cold, Introduction™to air-conditioning, military cold
chains, etc. (4) The fourth epoch which Covers the period
after 1945 traces further refinements in the development
of. sophisticated equipment using the refrigeration
principle, viz, dee freez_ln%,c ogenics, freeze drym?,
and a|,rcond|t|on|n8 This_ Epoch IS dealt in 9. chapters
including non-food applications like chemical " and
pharmaceutical industries., :

Each epoch also ?wes a survey of the correspondin
developments in different countries of the world durin
that period. At the end of each epoch, the world-wid?
sityation In the field of refrigeration” equipment and
facilities is given. o _

The second part of the book gives, in chronological
order, significant events which were responsible fof the
important achievements in the development of refrige-
ration sience and technol_o%y., _

The third part qives briet biographies of Persons—
arranged in an alpnabatical order—responsible for the
developments ana who were pioneers in the field of
refrigeration science and technglogy.

For those interested |n the field"of development of
the science of refrigeration and in general by all those
who are interested”in the history Of sciencé, this is a
valuable book_of reference and ‘would be read by all
such peoRIe. To teachers, engineers, research workers
and all those who would [Ik& to have an jdea of the
significant events in the development of refrigeration as
a science, it is a valuable work of reference.

S K L?ﬁghmiﬂara ana
Al I S M);sore



ASSOCIATION NEWS

Annual General Body Meeting

The Annual General Body Meeting of the Association
was held on 29th May 19801t the Central Food Techno-
logical Research Institute, Mysore, Dr. A. S Alyar,
Vice-President, chaired the meeting.  Sri J. D. Patel,
Hon. Exec. Secretary, highlighted the various activities
of the Association for the year 1979, which included the
transactions carried out by the Central Executive Com-
mittee which met seven times during the year. Symposia
were organised at different Chapters as Well as at Head
quarters. ~ Topics, of symposia were “Food needs of
infants and pre-school Children”, “Post harvest fechno-
Iogal 0f cassava” “PlneaP le production and utilisation”
and “By-products from Tood industries: utilisation and

disposal”,

F_Prof. V. Subrahmanyan Industrial Achievement Award:
This award was not presented as no suitable person was
selected by the Committee, _

Best Student Award: This was_presented to  Sri
Rajasekhara Melanta, a student of College of Fisheries,
University of Agricultural Science, Mangalore. The
second dwardee™ was Mr. Subhash Chandra Bose,
R%search Scholar, Indian Institute of Technology,
K aragpur. _

Gardner's Award:  This was 1preser]ted to the paper
entitled “Pressure extrusion of Indian maize-legume
composite flours™ by B. Manohar Kumar, K. Seiler
and P. Gostenkorn published in Journal of Food Science
and Technology, 1978, 15(5), 1/3-176. The award was
received by Sfi_B. Manohar Kumar, _

The Suman Food Consultants Travel Award: This
was presented to Mr. S S Deshpande for his essay
on “The role of food additives in food processing and
%ubllc health”. Mr. B. Srinivasan, M.Sc. {)FoodTec nol)

fudent, CFTRI, Mysore, was given the award for
1979 for his essay on “Innovative methods of preser-
vation of food,”” _ ,

During the discussion the topics covered included
settm? Up of a building and welfare fund, mode of
despatch of ballot papers, non-receipt of annual reports
from chapters, and inadequate _coverage of Association
news 1 the Journal of Fg%d Science ‘and Technol?oga/.

e Treasurer presented his report for the year along
with the Budget proposals for 1980. The Secretary’s
Report gng ttﬁ éeasurelr’sB rgport were: unanimously
approved_ by the General Body.

p‘?he offm%—bearers of the Agsouatmn for the year
1980 are as follows:

President Dr. K. T. Achaya
President-Designate — Sri M. K. Panddranga Setty

Vice-Presidents N
(O Dr. Mrs, Rugmini Sankaran— Headquarters
(1) Dr. R. Jayaram —Bombay - Chapter
lii) Dr. J. C. Anand —Delhi Chapter
tv) Sri B. S. Bhatia —Ludhiana Chapter
(v) Mr. M. Srikrishna ~ —Madras Chapter
(vi) Shri B. S. Bhatia —Ludhiana Chapter

Hon. Exec. Secretary —Dr. K. R. Sreekantiah
Hon. Jt. Secretary - —Dr. P. Narasimham
Hon. Treasurer ~ —Sri P. Haridasa Rao

Bangalore Chapter
President
Vice-Presiclent
Hon. Secretary
Hon. Jt. Secretary
Hon. Treasurer

—Sri 1. J. Puri

—Miss M. C. Madhura
—Sn Varadu Seshamani
—Dr. P. Muddappa Gowda
—omt. N. Jayamani

Bombay Chapter
President
Vice-President
Secretary

Hon. Jt. Secretary
Hon. Treasurer

—Dr. R. Jayaram
—Dr. A S Alyar
—Dr. J. S P
—S1i A P. Luhadiya
—Dr. P. R. Kulkami

Calcutta Chapter
President

Vice. President
Hon. Secretary
Hon. Jt. Secretary
Hon. Treasurer

Hyderabad Chapter
President
Vice-President

Hon. Secretary
Hon. Jt. Secretary
Hon. Treasurer

—Prof. M. M. Chakrabarty
=311 B. N. Srimani

—31 Manas Das

—Miss Madhusweta Das
—Dr. S K. Mukherjee

—Dr. G. V. Krishna Murthy
—Dr. Mrs. P. Geervani
—S1 M. Venkateswara Rao
—Sri Surendra Kumar Sood
—S1i N. Giridhar

Ludhiana Chapter

President —Dr. A, P. Bhatnagar
Vice-President —Dr. M. M. Kashyap
Hon. Secretary ~ —Sri O. P. Beerh
Hon. Jt. Secretary —Sri Kuldip Singh
Hon. Treasurer —Dr. H. P. S Nagl
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Madras Chapter _ _
President =51 S, Ra a(];gpalan
Vice-President —Dr. R. N, Datta

—Sri M. Srikrishna
—Sri B. Raghuramaiah
—Dr. K. S Murthy

Hon. Secretary
Hon. Jt. Secretary
Hon. Treasurer

Trivandrum Chapter

President —Sri H. Sreemulanathan
Hon. Secretary ~— —Sn V. V. Nair
Hon. Jt. Secretary —Sri K. C. M. Raja.
Hon. Treasurer — —Mrs A. Jayalakshmi

The exmtmg ryles and reg7ulat|ons in regard to ()
Clause 15 and (b) Clause 3.7.3 were amended so as 10
enhance the subscription of members (resident abroad),
and to alter election procedure of the Vice-Presidents.

The clauses read as follows after amendment;
a) Clause 15

_ Admission fee  Fee
Member (resident abroad) $1 $ 10
Member, Life (-do-) $1  §10

b) Clause 37.3 _

Four Vice-Presidents will be chosen from among all
the representatives nominated, one from each Chapter,
by all’ AFST members eligible to vote, by postal hallot.

ne Vice-President (Hg) wil| be chosen from among
eligible AFST members resident at Headquarters.

The activities of the Bangalore, Delhi, Ludhiana and
Trivandrum chapters were also presented.

The new office bearers were Inducted and this was

Tg‘IIﬁwed by a brieftalk by the new President, Dr. K. T, f

chaya.
T_hg venue of the next General Body Meeting will be
decided by the Central Executive Committee.

Dr. K. R. Sreekantiah, Hop. Jt. Secretary, proposed |y

a vote of thanks to the outgom,g office bearers for their
services rendered to the Association during the year.

Bangalore Chapter

Late Sri B, N._Gu_Pta, doyen of Journalism_and
Philanthropist has instituted “Food Science and Tech-
nolorgdy Utilisation Fellowship”. The fellowship will be
awarted toagraduate or ost%raduate In food science
who has to stay for 8 to 12 weeks in a rural area and
strive for the |m%rovement of th vﬂl&%e |ife by interact-
Ing with them._On completion the awargee has to sub-
mita report. The awardee will be paid Rs. 250 honora-
rum ger week with upto Rs. 5,000 as contingency ex-
penses towaras the project
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Trivandrum Chapter

A two-day seminar on Post Harvest Technqlogi of
Cassava was_conducted at the College of Agriculture,
Vellayani, Trivandrum on 22nd and 23rd February, 1980,
The seminar was  joint effort of Trivandrum chapter,
Central Tuber Crops . Research Institute . (ICAR)
Trivandrum, Kerala %rlcultural University. Trichur and
Regjonal Research Laboratory (CSIR), Trivandrum.
bout 100 delegates from different parts of the
country as well as fiom other countries participated. 30
papers were presented in three sessions. Session | was
on storage or Cassava, session I was on Cassava starch
and session 111 pertained to Cassava as Food.
In the concluding session, the following paints emerged.
Although muchprogress has been made in the stofage
offreshtuber, a pra%_matlc method for extending the lite
of the tuber substantially has yet to be evolved, There
Is need to study the deterioratjon of freshtubers in depth.
In view of the high yield per unit area, and easy
adaptability to differént groclimatic conditions, cassava
has an excéllent future asa food resource. There is need
t0 up%rade the texture and cooking qualities of food
produCts made from cassava flour to Tncrease Its off-take
In place of cereal flours in traditional preparations. .
. ood quality cassava starch has an excellent potential
In textile industry. However, the quality of starch made
In small sector especially, the colour, s poor. The process
technology in small sector has to be improved {0 brmg
about efficiency and better quality. There is also nee
to develop tec nolog%/ for small ‘sector to_make tailor
made, starches and"hydrolysed products like glucose,
dextrins ang adhesives. In"view of the serious energy
shortagie viable technolo?y for production of power
alcohol from cassava has 10 be perfected. _
Better ytilization of the residue after starch extraction
or uses like fermentation, growth of single cell protein
and cattle feed is _nec_essar¥. _ _
Microbial modification gf starch, improved packaqm
forproducts, u_datmé; of standards |mg[o_vemen_ 0
yoiene in factories and possibilities of pellétizing tapioca
forexport as animal feed are also considered inportant.

Symposium on  “By-products from Food Industries:
Utilisation and disposal”

This symposium was jointly sponsored by the Central
Food Téchnological Résearch Institute and the Associ-
ation of Food “Scientists and Technologists (India) at
Mysore on MEY 29-30, 1980, It was inaugurate t())y
Prof. K. S, Hegde, Vice-Chancellor, University of
Mg/sore. The eWent features of the delberations and
thé outcome of the symposium are as follows:

The six sessions of the symposium dealt with by-
products and effluents from various t){pes_of food indd-
stries, ending with a plenary session &t which trends and
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recommenations, were presented by the Chairman of
each _session,_ discussed and adopted _
participants. Fairly accurate information was available
on the magnltu_de of wastes in the starch, sugar and
brewery industries, and even some technology for their
utilisation was available indigenously, However, the
economics of such treatment 3till ne¢ded to he worked
out by various R & D organisations. such bodies as
the Stigar Manufacturers’ Association of India and the
All-India Distillers” Association should form workm%
groups to 0{oursue such specific subjects as recovery 0
oxalic acid from molasses, furfural from bagasse ‘and
wax from sugarcane press mugd. In the ared of fruits
and vegetablés, the technologies ready for utilisation
are the“extraction of fat from mango Kemel and citrus
oils from peel, and the, preparation”of feeds from citrus
and grape seeds. . Semi-processing of pomace to reduce
bulk could be insisted upon. R & D Work is called for
In regard to natural food colours, improved citrus E)_eel
oil extraction, residues from cassava starch; utilisation
of coffee husk, coffee waste, tea waste and_oleoresin
extraction residue» all needed to be pursued. Regarding
cereals, procedures for complete combustion of paddy
husk with utilisation of the resultant ash should be
mte%rated, and the economic feasibility of usmg paddgi
husk as a source of organic chemicals like ‘Turfur

should he explored. Upgradmg of rice bran b cleamng
and stabilisation, and Utilisation of solvent-extracte
bran within the country as a component of animal feeds
that can be %wen hack to farmers in exchange for fre_?h
bran, were stressed. Wheat germ recovery and staoill-
sation offered potential. Insecticidal and physmlogl-
cally-active compounds present in certain ‘non-edible

by all the .
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residues needed study. Regarding animal by-produicts,
only by-products not used as hurman food should form
the’hase of further exi)lonatmn or export.  The nafure
of b|¥-products_ava|_lab e, and the sophistication of their
further utilisation is strongly area-specific. ~Setting U

of the_ proposed Meat Board should be expeditea.
Promm_mg areas In rergard to mayine products are greater
extraction of chitosar from squilla waste and of protein
prawn waste, and production of fish meal from trash
and waste fish. Use of urban food wastes for production
of silage and microbial protein was sug?ested. Equip-
ment is manufactured in the countyy “for disposal of
certain effluents, e.g. those derived from the meat and
dairy industries, and for smoke abatement, and these
should he more wiely used—ISI limits for waste waters
Were a ¢ood %wde_llne for factory management to follow.
Whey was th ma#]or dairy by-product that needed better
utilisation and small dairy-product manufacturers also
had their own disposal problems that needed attention



National Workshop
on
FRUIT AND VEGETABLE INDUSTRY

Organisers:

Small Industry Extension Training Institute, Hyderabad
and
Association of Food Scientists and Technologists (Hyderabad Chapter)

It is proposed to hold the Conference in Hyderabad in Nov. 1980. The four sessions will deal with

(1) Raw materials-Production; procurement and distribution
(1) Processing-with focus on appropriate technology

(Hi) Packaging and Marketing

(Iv) Research and Development, Consultancy and Training

For details, address enquiries to:

M. K. S, Sachan ,Secretara/ National Workshop on Fruit and Vegetable Industry, SIET Institute;
Yousufguda, HY DE ABAD-50

_ Statement about ownership and other particulars about the periodical
entitled JOURNAL OF FOOD S ENCE AND TECHNOLOGY as required to be
%Eléshed under Rule 8 of the Registration of Newspapers (Central) Rules

| FORM IV

1. Place of Publication Mysore City

2. Periodicity of the Publication Bimonthly

3. Printer's Name Dr. K. R. Sreekantiah

For and on behalf of AFST)
Nationality ndian
Address CFTRI, Mysore-570013.
4. Publisher's Name Dr. K R. Sreekantiah
For and on behalf of AFST)
Natlonahty ndian
Address CFTRI, Mysore-570 013.
5. Editor's Name Dr. R. Radhakrishna Murty
Nationality Indian
Address CFTRI, Mysore-570 013.

I, Dr. K. R. Sreekantiah hereby declare that the particulars given above
are true to the best of my knowledge and belief.

K. R. Sreeka

Signature of the Pnubllsher



RUOE
SNTHETIC

VlTAMN A for the enrichment of
. NN

N2\ \‘”/

Manufactured by: .
N\

ap
EE@'R%S UMIED



Yes, It Is true!
You can obtain

this Amino Acid Chromatogram

IN only7 . minutes Wlt’l our
] T F T
0.
S
< w
0 £
MEE 5
= [ - 4 T
= n—BofeTa 5
w < wiw | = s w
£ el Q2 __zr,
A 121 Enk @ 5
NE A IE g afulz
= = 1o S+5HS
2 | 3 S i I 2
2 ] b4 Yrx S
2 é w .19 kS
S Z z g
s w 3 2 =15
z z = el &
() r 2
A < w A
E =
h = & A
T \ : : NI
._F%'ﬂ /1 /B 4 1A AIREAWEAT: RIARAWVAAV AL
-zm-.*_ L x -“\ :I‘ ‘g_tf-r A \*"*\“ b ," "‘y :“. 3 l:I "ﬁ-f-‘td'l‘
= e b -1e
{Nns T i l

TECHNICON SEQUENTIAL I\/IULTI SAMPLE®

ANALYZER
At Jast, a S st m that tak sth sweat
F toil out 0 arggl aC| anaHY
{S YOU Process ore samiples”
an any other analyzer!
Irrg)gsn_eed 0d |s¢o Ioad the
b a@
% eznetrladoes a ﬁgn Pestﬂg%
ran errlng %amgles to columns,
uffer

Hflunr%msg tomatel% r?tf” hnlcon
romo eaés rﬁsmrg gncro ore
feagtmtr\}\?lcne]a S sensitive a Stem
conventional amino acid analyzers.

What is

fested me continuous

re thfe TSM uses t etlme-

SRS Y g

For details, write to the nearest Blue Star
office or to the

Analytical Instrument Department,

BLUE STAR LIMITED

'Sahas’, 414/4 Veer Savarkar Marg,
Prabhadevi, Bombay 400025

Another quality product from
. BLUE STAR

Pune ¢ Indore « Vadodara « Kanpur « Chandigarh

Secunderabad ¢« Visakhapatnam +« Vijayawada

ULKA-T-2/80



SUBJECT INDEX

Vol. 16, 1979

Acidlity of tomato varieties 262 Fish spailage, role of hydrolytic enzymes
Aﬂatgnn In grouncnut oil, cake and hydrogenated ol 169 FIatuIepr?ceagmosmma %Isesyt
Afiatoxin in fice, destruction by cooking 111 Flexible packaging for |npack Processing
Alcohol, lactose and lactulose Solubility 200 Fluidized bed trying 0
Alphonso mengoes, freezing and freeze crying 234 Food colours, Cet |on oel electrophoresis
Antibiotic resistant enterobacteria of mutton 16 Food infoimation service in' India
Antioxidative role of curry leaves in ghee 158 Freeze dried Alphonso mangoes
Bacillus megaterium K40, Milk clotting enzyme 1519 Freeze dried mutton, sorption isotherm

13, roti, dosa and vermicell, characteristics 2L Fungal culture fiuidk; cell racerating activity

er's yeast, growh on molasses 70 Fungal stemeend ot curing tramspart of plneapple
Bengalgram lipics, heat processing 8 Ganma irradliation, preservation, of meckerel
Betel [eaves, antioxicative role in‘ghee 138 Guava, pectin and pectinase activity
Bread making, Indian wheat, doug 18 Gel, electrophoresis, detection of food colours
Brawng, use of ragj 24 Ghee, grain formation
Brewing, use of tapioca starch 146 Ghee resicte from direct contact heat exchange process
Buffalo milk whey, protein profile Gluten components_ of wheat flour
Buffalo mil proteins 43 47 Goat, condensed milk
Butter fat (ghee), Tormation Groundnut flour, blend

Calcium avallablhty in calciumeaseinate
CaImum caseinate, “calcium and phosphate availability
Casein diyer, through circulation type

Cassava, Quality of clfferent varieties

Catfish protein” concentrate

Cell macerating activities of fungal cultural fluics

Cereals and their products, phosphlne resiclues

Chemical cevelopment of douch or bread meking

Chemical treatment, high moisture for preservation

Cheese Whey proteirs, recoverytr)ly3 Ultrafiltration

Citrus fruitS infected, pectic silbs

Clostridia,In flatulence and pulses

Coconut, lipase in different perts

Cocon, sundmn%on‘gntrol of spoilage

Cocos nucifera see

Condensed milk, goat

Qury leaves, ant|OX|dat|ve role in ghee

Deep-fat frying, changes in the hedted oll

Dee fat f nfq stablll of groundnut oil

Detectlon of ood colours gel electrophoresis

Detection of Pongam ol

Dosa from maize, sorghum and bejra

Douch of Indian whedt for bread making

Elecfrophoresis of phaseotus mungoreous Proteins

Energy’ consumption, in HTST cream pesterizer
tl%y {olysate Fatfa beafn S%oteln

Enzymme, hydrolytic in spoilage o

Faba bean protgltn enzynnta:ge hyarolysate

Farinograph, Incian wheats

Fish, dry, pesticicl action of Phosalone

§E§§w2§§§$§§&8%ﬁH

aﬁgggﬂgﬁmﬁﬁa§§m

Groundnut oil, shelf-life
Groundnut all stablllgedunrg deepfat frying
L0 0 o Aty G T
ating of oil “during deepat frying
H2S Ie%vel in Indlalnlg WWINeS
HTST cream pasteurizer, consumption
Hydrolytic enzymes role, fish spoilage
|ce cream, microorganisims present
Intermediiate moisture Foods, microorganisms
Indian wheat, bread making
Indlan wheats, Farinograph characteristics
In-pack processed chapatles microbial studlies
Irradlanon gamm meckere!
Lacquered cans for o uu:e
Lactose SO|UbI|I[?/ inal
Lactulose solubiltty in alcohols
Lindare, oral toxmlty to rats
Linseed in poultry feed
Liman usitatissimum see |J
L|pase destruction in coconut
pl(ékg o}{ Bengal gﬁam heat processing effect
ids 0
IJBld and protein, microbial, whey for production of
Lycopene In tomato, estimation
p?ment identification
Mackerel, gamma irraciation
Meckerel, radnized and textural stability
Meize, cerminated, nutritive value
Meize, modifed, Opaq[ Ty,
Meize-pulse flour, shelf lfe

SERBeEBRER

RN
BEe5 =3

BERERBeES8xssE. B



Maize roti, dosa and vermicelli characteristics
Malting_quality of Reg

Mango juice, [acured cans for

Microbial flora pork products

Microbial lipid and_ protein, whey for production of

Microorganisms in ice cream
Microorgansins in 1. M Foods

Milk clo |ng enzyme from Bacillus megaterium K40 15

Milk conderised, goat

Milk whey proteins

Milk whey, protein profile

Molasses,”growth of Baker's yeast
Murraya koenigi see QUITY laves

Muscle lipids of oil sardine and ranciciity

Must, yeast from .

Mutton, antibiotic resistant enterobacteria
Mutton, freeze dried, sorption isotherm

Nutritive value of germinated maize
Opaque-2, modified” maize
%hraé%)ém?‘atf g, stability

l, Tying, Staoil

Qil, heate%, changes

Ql, Pongam, detection -

Ol sardine, muscle lipids, ranciclity

Pearl millet, "%Ie% _

Peas, fludized bed cehydration ,

Pectric substances in infected citrus fruits

Pectin and pectinase in quava

Pectinase and pectin in Quava

Pepper grace, chemical composition ,
Phaseolus mungoreous lDI’OtE_II'IS, elegtrophoresm )
Phenolic compounds, leaching ouring paddy soaking
Phosalone, pesticidal action in dry fish
Phosphate availability in calcium caseinate
Phosphine residues in cereals and ‘orqducts_ _
Physico-chemical characterstics of Indian triticales
Pineapples, control of stemend rot during transport
Piper betel see Betel .
PonEam oil, adulteration getection

Pork products, microbial flora
Poultry, Linseed as protein source in feed
Bresen/atlon of high moisture packyy

rocessing in-pack; in fllexible packages
Protein and lipid microbial, whey prociction
Protein concentrate from waste Catfish
Proteins, winged ben
Public health"and microorganiss in ice cream
Pulse flour-maize, shelf-life

il

161 Rancidity, skin lipids of oil sardine

00 Rastrelliger kanagurta see Mackere

1
19

5 Rice, aflatoxin déstruction
B34 R
1 Rice

0

SRAsxNBERREESwERISxEREEesR

BEsarBexBEg

SUBJECT INDEX

Pulses, uncooked and intestinal clostridia 202

1499 Quality, variability in merket 6/
114 %dutr_)l/zed rracke%l Py 6L, 226
28 Ragi in brewing i)
11 Ragi malting quli 149

22

Rats, oral toxicity of Lindane

| by cooking

Rice, EMC and kemel chalkiness o
Igerm separation, processing and utilisation

Roti from maize, sorgum and bejra ,

Shelf-life of grounanat oil and stnfiover oil

Shelf-life, maize-pulse flour o -

Skin lipics of oil sarcines and oxidative ranciity

Solubility, phaseolus mungoreous proteins

Sorghum roti, dosa and vermicelli characteristics

Sorption isotherm of raw freeze dried mutton

Spices, effect on yeast flora of must, and wines

Spoilage during stndrying of coconut

Spray “dried srikhand povicer

Srikhand powcer, spray dried

Stemend ot control in pineapples

Sun arying of coconut, control of spoilage

Sunflower oil, shelf-life.

SES..B58BEEsERES

Tapioca starch in brewing 146
Teakseed ol 21
Tectona grandis see 16aK

Through circulation casein aryer 108
Tomato, lycopene estimation ~ 26
Tomato Varieties, acidiity variation 262

Toeity, of Lindane to’ rats 105
Transport of pineapples, fungal stemend rot control 23
Trnglycende structure of ohee and grain formation 242

Triticales, physico-chemical characteristics 1
Trypsin innibiitor in Opaque-2 meize 19
Ultrafiltration of cheese whey proteins 51
Vermicelli from maize, sorghum and bajra il
\Wheat flour, gluten components 189
\Wheat, Indian, Bread meking 1%
\Wheat, Indian, Farinograph = _ 132
\Whey for microbial protein and lipid production il
\Whey proteins from butfalo milk 43, 47
\Whey, protein profile of buffalo milk 1
\Wings, Indian, HzS levels 2%
Wines, yeast from 143

ed bean proteins, digestibility 9

WQ& )
Yeast from must and wines with”spices 143



Abichancani, H
Abraham M J
Adsule, P. G
Ahuja, K. L

Inkya, S. M
AﬁNaém’ S KB

andaswarny,
Anthoni RaJDS
Antony, P. D.
Armughan, C
Arosa, Rewa
Attrey, D. P.
Azeermoadin, G,
Bains, G. S
e, T. S

Bonginvar; D.
Borcheis, R L
Bose, A N.

Bramsnaes, F.

%n, K CT c
ng, T.
ErriligyoAbgraham, T
Ethirgj, S

Ganesan, G

opachyay, H
%ngnéui, I{I]yg

Garg, S K
Ghadi, S V.

AUTHOR INDEX

11 %(15 %&ﬁuK G’K
T,

216, 262 Gopala Reo, K R

Gopalakrishnan, M

%wath, MRV\/

GuhaarRTaK |

77 Gupta, H O
282 Ho

BaBw

64

gasHE

Ees

= og
=i

3 S

<<

=

nammg, K
20, 172 247 Joseph, Richard
67, 12, 186 Kavadia, V. S

B
>
=k
=
=]
=
0

10, 111, 113 Ehm?vtsal J B.K
Kr_ishnaykatlrmri, M K
18 Krishnakutty, Satyavati
23 Krishnamurthy, M N,
11 Ko
ishn ,
6l Kumar, G V.
2% Kumar, K R
%  Lakshminarayana, G.
6L, % Lakshminarayana, T,

R

A2 Narasimham, P
26 Narayanan, K M

REREoERBromeBan



AUTHOR INDEX

(NG
k<]

k<]

r

8
R EsEBassRESaRBBScER BB BB RSB B8

5

E__I—‘

SEHRE8EKwBs

Sharma, Nanda
Sherikar, A A
Sherikar, A T.
Shukri, N. A
Shurpilekar, S R
Singaravagivel, K
Singh, éut
angh, D. P.
Singh, Jogincer
Singh, Narendra
Sowh CM
Sreecharamurthy, S
Sreecharan, V. P
Sreenulanathan, H
Sreenivasa Murthy, V.
Srinivasan, K. S
Srinivasan, M R.
Srinivasan, R. A
Srvasta, A N
Srivastava, D. D.
Srivastava, K. N.
Subba rau, B. H

Subrah V.
Sulthanm.

Sumethikutty, M A
Tauro, P
Thirumala Rao, S. D.

Tikoo, S K
Pved"RLegna >

i R
Vérsan? NN,
Vasan, B. S
\enkatanarayana, S
Venkatesan, V.
\\fenkatesilvara Rao, G.
€,
Vijaya Reo, D,
e
\/.Jriﬁqonath, CS
Viswanathan Nair, P. G

e, D. S
\A\/\gjgﬂer SBK

Zaid, A H

[

N
5

s
RERESIRaRER

249



REG. No. 24918/64

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY
\Vol. 17 No. 5 Contents of forthcoming Issue Sept.-Oct. 1980

Research Papers
POLYPHENOLS OF AVOCADO AND THEIR ENDOGENOUS OXIDATION

T. N. Prablia and /. | Patwardhan

PRELIMINARY SCREENING OE MANGO VARIETIES FOR WINE MAKING
s . Kidkarni. Uarniad Singli and K. L. Chadha

EVALUATION CF EXOTIC GRAPES GROWN IN HARYANA FOR WHITE TABLE WINES

B. S. Kundu. M. C. Bardiya, B. S. Daulta and P. Tamo

CYLOPROPENOID FATTY ACIDS IN SOME MALAYSIAN EDIBLE SEEDS AND NUTS

Shiv K. Berry

PREVENTION OF FOUL ODOUR AND MINIMISING SOAKING LOSS IN CONVENTIONAL
PARBOILING OF PADDY

P. Pillaiyar, B. S. Vasan, G. Rajendran and V. Dharmarajan

EFFECT OF VARIOUS FACTORS ON BREAKAGE OF RICE DURING COMMERCIAL MILLING

N. Ibrahim and R. N. Datta

USE OF TRITICALE FOR BREAD, COOKIE AND CHAPATI MAKING

K. S. Sekhon, A. K. Savena, S. K. Randhawa and K. S. Gill

STUDIES ON THE IMPROVEMENT OF COOKING QUALITY OF KIDNEY BEANS(pHAsEOLUS

VULGARIS)

Edurado Caro Bueno. H. V. Narasimha and H. S. R. Desikacliar

MAJOR FOOD CONSTITUENTS OF RICE-BEAN (vicnA UMBELLATA)

S. P. Singh and B. K. Misra

Research Notes
ANTHOCYANINS OF AVOCADO PEEL

T. X. Prablia, B. Ravindranath and M. V. Patwardhan

A BUTYROMETRIC METHOD FOR RAPID DETERMINATION OF THE OIL CONTENT OF
GROUNDNUT SEEDS

G. B. Slmkla. A. N. Brahmachari, C. K. Sharma and T. Nataraja Miirthi

AN EXTRUSION TEST FOR DETERMINING THE PALATABILITY OF PARBOILED RICES

R. Mohandoss and P. Pillaiyar

USE OF HOT AIR FOR PARBOILING AND DRYING OF PADDY

B. S. Vasan, J. Baslieer and V. Venkatesan

Printed and published by K R Sreekantiah, Secretary, AFST (India), CFTRIL, Mysore-570013, at Sharada Press, Mangalore-575001



INSTRUCTIONS TO CONTRIBUTORS

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

Short communications in the nature of letters to the editor -hould clearly indicate the scope
of the inves..gation and the salient features of the results,

Names of chemical compounds and nof their formulae should be used in the text. Superscript
and subscripts should be legibly and carefully placed. Foot notes should be avoided as far as
possible,

Abstract: The abstract should indicate the scope of the work and the principal findings of the
paper. It should net normally exceed 200 words. 1t should be in such a form that abstracting
periodicals can readily use it.

Tables: Graphs as well as tables, both representing the same set of data, should be avoided.
Tables and figures should be numbered consecutively in Arabic numerals and should have brief
titles, Nil resultsshould be indicated and distinguished clearly frem abrence ¢f data.

Illustrations: Line drawings should be made with Indian ink on white drawing parer preferably
art paper. The lettering should be in pencil. For satisfactory rerroducticn, giarks and line
drawings should be at least twice the printed size. Photographs must ke on glossy paper and
contrasty; twe copies should be sent,

Abbreviations of the titles of all scientific periodicals should stricily confeim to those cited in the
Warld List of Scientific Periodicals, Butterworths Scientif.c Publication, London, 1962,

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

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

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

(@) Research Paper: Menon, G. and Das, R. P., L. sci, industr. Res., 1958, 18, 561.

(b)) Book: YVenkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New
York, 1952, Vol. 1, 966,

(c) References to article in a book: Joshi, 8, V., in the Chemistry of Synthetic Dyes, by Venkata-
raman, K., Academic Press, Inc., New York, 1952, Vol. 11, 966.

(d) Proceedings, Conferences and Symposia: As in (c).

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

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




ARUREN

3 Y. s i




	JOURNAL OF FOOD SCIENCE AND TECHNOLOGY 1980 VOL.17 NO.4
	CONTENTS
	Studies on the Production of a-Amylase in Submerged Culture
	Effect of Incorporation of Soy, Peanut and Cottonseed Flours on the Acceptability and Protein Quality of Chapatis
	Utilisation of Wheat Germ in the Preparation of Bread and Biscuits
	Lipid Oxidation in Fatty Fish: The Effect of Sait Content in the Meat
	Phosalone Residues on Tomato, Lycopersicon esculentum Mill
	Characterisation of Pectins from Indian Citrus Peels
	Studies on the Preparation and Storage Stability of Intermediate Moisture Banana
	Effect of Different Packaging Materials and Storage Periods on Keeping Quality of Orthodox Tea
	Quality of Indian Rice
	PRODUCTION OF ETHYL ALCOHOL FROM TUBERS
	PHYSICO-CHEMICAL CHARACTERISTICS OF VANASPATI
	STUDIES ON PREPARATION OF TUTI FRUITI FROM RAW PAPAYA (CARICA PAPAYA LINN.) FRUIT
	INTERNAL BREAKDOWN DURING RIPENING OF ALPHONSO MANGO (MANGIFERA INDICA LINN.) IN RELATION TO SPECIFIC GRAVITY OF THE FRUIT
	EFFECT OF TOASTING BENGAL GRAM (CICERARIETINUM) ON LYSINE AVAILABILITY AND IN VITRO DIGESTIBILITY OF PROTEINS
	INFLUENCE OF pH ON HYDRATION DURING SPOILAGE OF PORK AT REFRIGERATION TEMPERATURE
	BOOK REVIEWS
	ASSOCIATION NEWS
	SUBJECT INDEX
	AUTHOR INDEX



