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Microbial Profile of Soyslurries during Ripening

P. Kumari and S. Singh* _
Department of Food Science & Technologg, G.B. Pant Univ.

of Agric. & Tech., Pantnagar - 2

145, India

Received 8 March 1989; reused 3 April 1990

The microbial profile of soycheese slurries was followed from 1st to 8th day of ripening at 30°C. Fresh slurries with and without
lactic cultures had a total plate count of 216 X 104and 13 X 104, respectively. The final total plate count on 8th day was in the
order of 108(g. Though the coliforms were absent in fresh slurries, they appeared during ripening, the final number being about
103/g. The fresh slurries had very low number of yeast and mould (22/g) which increased during ripening upto 105/g. In addition,
the spore, Lactobacillus and Micrococcus counts were also determined during storage.

Soybean has tremendous potential to overcome protein and
calorie malnutrition of the world population. In order to make
the best use of soy-nutrients by a;g})llcatlon_ of heat and
fermentation Singh” and Mittall and Kumari and Singh2
developed a cheese-spread like product from soybean. Since
this is a new Rroduct made from non-conventional food solids
by an altogether new approach, the information on the subject
I$ lacking. Certain groups of microorganisms, viz. acid and
non-aciq producers, coliforms, yeasts and moulds, lactobacill
and micrococci are known to affect cheese flavour
development. This study was, therefore, undertaken to study
the microbial profile of soycheese slurries during ripening.

Materials and Methods

For each trial 35 kg of clean, dehulled soybean was
blanched ina double jacketted kettle in ten times water with
one per cent sodium bicarbonate (based on soybean wt) at
155 k[%/cmz steam pressure in the jacket for about 60-75
min. The soyslurry was prepared by grinding the hlanched
soyhean with a mixture of fresh credm and spraY_ dried skim
milk powder (500 and 120 g/kP soybean, resPe_c ively) in 15
litres of 12 per cent NaCl solution in a colloidal mill. The
ad{ustment of the initial pH of the slurries to 5.3 was done
with 75 per cent lactic acid. The slurry was pasteurized at
75°C for 30 min. The's. 1actis culture and rennet were added
at 5and 0.01 per cent, respectively. The inoculated slurries
were stored ina water bath at 30°C. The slurries were agitated
daily_with a sterile sRatuIa for proper aeration. urlng
ripening as and when the pH dropped down, it was restore
t0 53 b{ adding 50 per cent NaOH solution in the case of
pH controlled slurries.

The soyslurries were assessed for proximate composition,
flavour" and microbial changes. Microbial analysis was done
at 0, 13 5and 8 day of storage. The microbial profile
included total yeast, mould, coliform, spare, staphylococeus,
Lactobacillus and micrococcus counts3 The total count was
made on tryptone dextrose agar and bromocresol purple agar.
The plates were incubated at 37°C for 24-43 hr. The coliform
count was determined on violet bile agar. The yeast and mould
counts were made usmgspotato dextrose agar. The plates were
incubated at 22°C for'3-5 d%ys. The slnore count was made
on t%pton_e dextrose agar. he samples after 110 dilution
were kept in a water bath at 80°C for 10 min. The plates were
incubated at 37°C for 48-T2 hr. Lactobacillus count was made
Using iM ctobacillus agar (L.B. agar). The medium was
prePared and boiled for L min and stored in refrigerator. The
plates were incubated at 37°C for 24-48" hrd. The
Micrococcus COUNt Was made on tertone agar. The plates
were incubated at 30°C for 24-48 hrb,

Results and Discussion ,

The soyslurry contained 34 per cent total solids, 12 per cent
fat, 10 per cent protein, 2 per cent sodium chioride and
3 per cent ash and its flavour characteristics were quite
acceeptable. _ _

The total flate count in freshly prepared slurries rangied
from 13x104to 216x104g where the lower limit represented
the slurries without added starter culture and the upper limit
represented those with 5 per cent culture (Table 1), The
number of bacteria, increased sharply during the first 24 hr
followed by a relatively slower but Steady ?rovvth upto the
Sth day of Tipening. Thereafter, the bacterial growth tended

*Present address for correspondence: D.T. Division, N.D.R.I., Karnal — 132 001, India.
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Table 1. Effect of agitation, lactic culture, rennet and ph control on total plate count,coliform count

AND YEAST AND MOULD COUNT OF SOY-SLURRIES DURING RIPENING AT 30°C

0 1 3 5 8
Total Plate Count
A, Control, agitation Bx 145 x 15 227 x 106 I x 107 47 x 18
B. S lactis (5%) 26 x 104 256 x 1 247 x 106 208 x 107 78 x 108
C. S lactis (5%), rennet - 235 x 106 3B x 16 34T x 107 116 x 108
D. S lactis (5%), rennet, pH control A3 x 10 219 x 106 166 x 107 73 x 18
Coliform Count
A Control, agitation Nil Nil 5 x 12 69 x 13 70 x 103
B S lactis (5%) Nil Nil Wx 12 148 x 103 10 x 103
C. S lactis (5%), rennet — Nil L2 x 12 5 x 18 100 x 103
D. S lactis (5%), rennet, pH control — Nil 87 x 102 166 x 103 40 x 18
Yeast and Mould Count
A Control, agitation 2 x 101 Ox 12 124 x 103 1% x 106 103 x 16
B. 5. lactis (5%) 1x 101 26 x 102 229 x 18 225 x 106 120 x 16
C. S lactis (5%), rennet — 2 x 13 260 x 108 186 x 106 95 x 165
D. S lactis (5%), rennet, pH control — 3Hx 12 mx 13 202 x 106 123 x 16

(Each value is average of three replicates)

to level off in all the samples regardless of treatments used.
The rate of bacterial growth was relatively faster in control
as compared to the treated sample during the first 24 hr. The
total number of bacteria at the end, of Storage ranged from
47x108to 116 X 108g. Incorporation of rennet snowed a
stimulatory effect on bacterial growth. The control slurries
without added culture contained relatively lower counts. The
unoRened slurries were analysed for tofal plate count only
on the last day of storage when total plate count was in the
order of 90x[06g. The daily agitated slurry showed higher
counts than thosé without agitation.

Two types of colonies appeared on bromocresol purple
medium. One type was bright yellow, whereas the other was
Furple, the former representing acid producers whereas the
atter non-acid. The number ofacid and non-acid producers
were 8x105 to 101x|05’? and 102x10s to 195xI0slg
respectively on the 1st day of storage. The number of bacteria
increased Steadilys till the 5th day of ripening reachmP acid
and non-acid 8roducer counts from 7x107 to 42x|07q and
118X107to 149x1070, res#ectlvely. Thereafter, the bacterial
growth tended to level off. _ _

The present study has uneqluwocalIy_establlshed that lactic
starter cultures are essential for desirable cheese flavour
development. Though the control slurries exhibited almost
similar plate count,” they did not develop desirable cheese

flavour2 The total plate count in soyslurries (L08ig) was
similar to those of reqular cheddar chieese (108 - 109)5.
_The coliform count was nil in all the slurries during the
first 24 hr, Thereafter, the number increased sharpISy Upto
3rd day followed by a slower but stead)[/ growth till 5th daK
of ripéning (Table™1). Following this, the bacterial girovvt
levelled off, the final number being from 70x103 to
140x103g. There was no significant difference in the
coliform counts as a result of various treatments of soyslurries.
The coliforms were completely absent even at the end of
storage in unopened slurries. .

It was not possible to obtain slurries free_of yeast and
mould. Generally, freshl %repared soyslurries contained
10-20/g of yeast and mould (Table 1) TheY increased rapldI)f
during rlpemn% till 5th day of storage followed by a gradua
decline upto the end. The maximum number on 5th day
_ran%ed from 186xI06 to 225x106g. The final number was
in the order of 105/?. Almost all the slurries followed similar
trend regardless of treatments used. The yeast and mould
count for unagitated slurries was 116xI0s/g."In almost all the
lg{l]grrllgg, the number of yeast was more as compared to

ulds.

The effect of agitation, culture, rennet and pH control on
spore count is shown in Table 2. The bacterial spore count
ranged from 76XI02to 121102 after 24 hr and increased
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Effect of agitation, lactic cultures,rennet and ph control on spore count, Lactobacillus count

AND MICROCOCCUS COUNT OF SOY-SLURRIES DURING RIPENING AT 30°C

Table 2.
Treatment

1
A Control, agitation 86 x 102
B. S lactis (5%) 76 x 12
C. S lactis (5%), rennet, pH control 2 x 12
A Control, agitation Nil
B. S lactis (5%) Nil
C. S lactis (5%), rennet, pH control Nil
A. Control, agitation 204 x 103
B S lactis (5%) 1583 x 103
C. S lactis (5%), rennet, pH control 166 x 103

Each value is average of three replicates

slowly but steadily during the entire storage period. The final
Increase in sRore count on 8th day was from 108xI04 to
1,53xIOAl(z. There was no specific effect of the treatments
given to the slurries on spore count. o _

The Lactobacillus count as affected by agitation, lactic
culture, rennet and pH control is presented in Table 2.
Lactobacilli were not noticeable upto 24 hr. Thereafter, the
number increased Iogiarlthmlcall upto 3 days followed by a
relatively slow but steady growth throughout the ripening

eriod. The final count ranged from 154x10s to 183x10d/.

he Lactobacillus population was not affected by the different
treatments used. The number of lactobacilli in soyslurries
were similar to those reported by Johns and Cole7 for one
year old cheddar cheese, L. cCasei has been shown to
contribute to cheese flavour development.

The range of micrococeus count on first dag was from
153 X103 to 204x103g which increased slowly but steadily
from first to 5th day Tollowed by a sharp increase upto the
end of storage (ITabIe 2). The final count ranged from
86x10s to I51x10s/g. There was no distinct effect of
differeent treatments. Marthg reported that certain
micrococci were frequently observed in cheddar cheese. A
thousand fold increase in number to a maximum of 107 to
109g was observed in two days of pressing, which was more
as compared to the micrococCi present in'soyslurries (106/g).

In order to improve flavour developments, certain cultures
other than s. lactis were used either as a complete
replacement or s. lactis Or as a complement of s. ractis..
The cultures s. cremoris and's. diacetilactis Were used singly

Days of storage
3 5 8

Spore Count

249 x 102 232 x 13 17 x 1
298 x 102 242 x 19 108 x 14
229 x 12 29 x 18 1B x 1M
Lactobacillus Count

339 x 103 37 x 16 B4 x 16
222 x 18 39 x 16 18 x 16
228 x 103 Bx 16 167 x 105
Micrococcus Count

268 x 14 A x 16 128 x 105
228 x 14 A x 16 86 x 105
249 x 1M 3% x 16 Bl ox 16

as well as in combination with s. 1actis. However,
s. thermophilus, S. faecalis and L. casei Were used as
complements replacmgi 40 per cent of s, lactis. It was
observed that the profile of total plate, coliform, yeast and
mould, and micrococcal counts did not change ‘much as
compared to the control sample where only s. 1actis Was Used.
However, when L. casei was added, the’lactabacillus count
reached Upto the level of 102 after one day of storage
whereas those without added” L. casei Showed colony
development only after 3rd day. Thereafter, there was no
difference in slurries with and"without L. casei.

References
1 Singh S and Mittal S K, Development of soycheese spread, J Fd Sci
echnol, 1984, 21, 205, , -

2. Kumari Sand Singh S, Effect of pro_cessm%condltlons, starter culture
and rennet on flavour development in soycheese spread, IndianJ Dairy
Sci, 1985, 38, 269, , ,

3 Donovan K O and Vincent J M, A medium for simultaneous
enumeration and preliminary identification of milk microflora, J Dairy
Res 1985 22, 43, , L

4. Mabbitt L A and Zielinska M, Flavour in cheddar, Ini Daily Congr,

196, U, 33 . .
5. AlfordJ A and Frazier W C, Occurrence of Micrococci in cheddar
cheese made from raw and pasteurized milk, J Dairy Sci, 1950, 33,

107

6. Hasting F G, Evans A C and Hart E B, The bacteriology of cheese,
USDA Bur Animal Ind Bull, 1912 pl50. _

7. Johns C K and Cole SE Lactobacilli in cheddar cheese, J Dairy Res,

1%9 26 Br. :
Marth E H, Microbiological and chemical aspects of cheddar cheese
ripening, J Dairy Sci, 1963, 9, 869.

(o]



[. Fd. Sa. Technoi, 1990, Voi. 27, No. 5, 256-259

Modelling of Bran Removal and Whiteness of Milled Rice

JP. Pandey and P. C. Sah
Dept, of Post-Harvest Process and Food Engineering,
G.B. Pant University of Agriculture and Technology, Pantnagar - 263145 India

Received 2 May ;989; revised 17 March 1990

Whiteness of rice was found to be strongly influenced by variety and degree of polishing. Regression models relating the process
of bran removal and whiteness of rice kernels were developed. Relative increase in whiteness, due to polishing, was found to be
dependent on coefficient of whiteness for a variety. Utility of the concept of these parameters for performance predictions of polishers

is discussed.

Whiteness of the rice kernels after milling,inter alia, is one
of the criteria for quality evaluation and acceptance. The
whiteness of the kernels can be increased by increasing the
degree of polish. However, the process of whitening also
causes breakage and reduces head rice yield which in
consequence affects the economics of operation and
marketability. Acceptable degree of whiteness can be
accomplished by polishing the rice by 5 to 10 per cent. The
permissible degree of hran removal in some countries is
decided by mandatory rules considering the nutritional aspects
and net food availability, without much consideration of colour
appearance. However, in countries like USA, the official
quality gradations' are based on comparative evaluation of
colour of rice and its categorisation such as white or creamy,
dark gray or rosy, well or lightly milled etc. The latter method
of evaluation is visual and involves some measures of
subjectivity where accuracy depends on skill of the evaluator.

Several methods are available for evaluation of the quality
of the milled rice. These can be broadly divided into chemical
and optical methods. Detailed review of chemical methods
can be found in literature” ", As this work relates with
optical method for whiteness evaluation, only a brief review
of optical methods follows. Kik5 made a comprehensive
study of several commercially available and specially
constructed reflectometers for measuring whiteness of varying
degrees of milling. He reported that 18 different shades could
be detected between ground brown and white rice samples.
Colour filters of different shades were used. It was also
reported by him that the last stage of milling makes the rice
kernels smoother and less opaque, thereby, resulting in lower
reflectance. The work of Borasio6 on measurement of
whiteness of milled rice by reflectance and relative
transparency and subsequent improvements lead to
commercially usable rice testers. Angladette7 conducted a
test on rice kernels, classified in three lots (completely
translucent, white bellies, and completely chalky) for milling

duration between one and three and half minutes. Reflectance
tests were conducted on milled samples. Degree of milling
was found to be dependent on the translucency of the grain.
Stermer8 constructed a photometer capable of measuring the
difference in optical density of rice at two wavelengths (660
and 850 nm). The photometer reading was found to be directly
proportional to the per cent surface lipids and provided an
accurate determination of the degree of milling.
Comparison of the result of this study with USDA rice
inspectors’ visual rating showed high correlation. It was
concluded that the technique was rapid enough to provide a
means of quickly making adjustments during normal milling
operations as also suffice for determining grade, based on
whiteness. Johnsonl developed an objective method of
evaluation of degree of parboiling and milling of parboiled
rice for purpose of routine inspection to determine grades
by utilizing a reflectance meter working with light of wave
length 546 nm. It was reported that approximately 400
samples of rice could be handled by one operator. Hogan and
Deobald9 has described a Japanese device (KETT Meter)
which was used to evaluate the reflectance of light. An
extensive review of the past techniques on measurement of
degree of milling and whiteness of rice was also done by them.
They recommended optical methods over chemical and other
methods, as the advantages associated with optical methods
are their rapidity and non-destructiveness. Optical methods
are advantageous in laboratories for their promptness as well
as in commercial rice milling operations where quick
adjustments of machines, based on feed hack, can be done
to requlate the degree of milling. With increasing automation
of rice mill machinery, it was suggested that controls hased
on optical monitoring could be effectively adopted for process
optimization. Velupillai and PandeyDconducted studies on
five Lousiana varieties of rice. They correlated colour values
with degree of milling and yield of rice. A linear regression
model was proposed to correlate colour value (total colour
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difference) of rice with percentage bran removed (in range
from zero to fifteen per cent). Total colour difference of milled
rice sample was evaluated with a white standard reflectance
plate of a colorimeter system.

Review of the past reported work shows that in most of
the cases, the evaluation of whiteness/colour values of rice
kernels were relative differentials, the wave length of light
source used for optical measurements differing by a wide
margin. This was probably due to the limitations of
photometric devices available for experimentation. Johnsonl
has clearly reported that the refractive index/reflectance of
rice samples vary considerably with wave length, therefore,
for obvious reasons, the colour values of milled rice reported
in literature have restricted local applicability as these are
bereft of the ability for universal comparison. Rice whiteness
values can have universal applicability and scientific utility
for comparison and replication only when an international
whiteness standard is followed. International whiteness
standard has been defined on a scale 0 to 100. The complete
darkness is calibrated as zero and the reflective index
(whiteness) of the pure white of a surface produced by layers
of magnesium oxide as one hundred. Many models of
whiteness meters reporting whiteness of rice on international
Whiteness Standard are now available and should be
preferred. This study was undertaken to model the process
of whitening in a laboratory polisher and to correlate
whiteness of seven Indian varieties of rice with degree of bran
removal.

Materials and Methods

Seven varieties of genetically pure rough rice (short grain)
were procured from rice breeder of the University tor
experiments. Shelling of precleaned grains was done in a
laboratory Satake Rice Sheller (Model THU-35). After
separation of unhulled grains, samples of 100 g of brown rice
were milled in a Satake Laboratory Rice Whitener (Model
TM 05) for a period of time varying from 0 to 110 sec. with
an increment of 10 sec to attain for different percentage of
bran removal. The corresponding degree of bran removal
(measured as percentage of original weight of brown rice)
obtainable were in range from 0 to 22.9 per cent. After
allowing a cooling period of 5 min and gentle rubbing with
a soft cloth to remove sticking bran from kernels, whiteness
of each sample was determined by KETT digital whiteness
meter (Model C-300). KETT whiteness meter measures
whiteness on International Whiteness Standard scale as
mentioned earlier.

Results and Discussion

The whiteness values of brown rice, obtained from different
varieties after shelling, were in the range from 15.7 to 27.9
per cent. Variety ‘Manhar’ had lowest whiteness of 15.7 per
cent. Whereas, Jaya had the highest initial whiteness of 27.9
per cent. Other four varieties namely ‘Prasad’, ‘Sita’

257

‘UPRI-79" and ‘Raci” had an initial whiteness in a close'range
(20.5-25.9 per cent). The whiteness values of brown rice and
other characteristic features on different rice varieties used
in the experimentation are given in Table 1

Removal of bran from brown rice in a polisher is an
interactive effect of: (i) grain properties (size, shape, moisture
content, past hygromechanical history, and other varietal
characteristics such as initial whiteness, chalkiness and
thickness of bran layers enveloping the pericarp); (i)
operational conditions within polisher (abrasion, speed,
clearance between abrasive surfaces, degree of milling, screen
perfornation, etc.). This is well accepted that polishing is
accomplished by abrasion of grain within the polisher by
rubbing of grain with metallic surface as well as intra grain
rubbing. In the beginning, the rate of polishing is reported
to be higher than subsequent times for the reason of higher
abrasion rate obtainable. As polishing progresses, the grain
surface becomes smoother, thereby, reducing the rate of bran
removalll. It is also reported previously that the bran for
containing relatively higher percentage of fat, may also be
a factor for reducing friction, thereby the rate of polishing.1

Reported studies on bran removal with respect of time
indicate a non-linear behaviour with a decreasing rate of bran
removall). No mathematical model has been attempted by
previous workers. The utility of a mathematical model need
not be over-emphasied for its ability to quantify the rice
polishing kinetics, ease in comparison as well as its utility
in rice polishing equipment design, operation and control.
Various mathematical models, were tested for their suitability
(least error prediction criteria) to describe the phenomenon
of polishing; the following model was found to correlate the
experimental observations satisfactorily:

P=aTh

Where P is per cent degree of polish, T is the time of
polishing(s), a and b are coefficients of the equation.
Coefficients of the equation (1) were found by method of
least square after linearisation of the equation. The values
of regression and correlation coefficients for each variety are

Table 1. Varietal characteristics of rough rice used
in experiments

Whiteness of _ _

Varigty brown rice, % Length Width Thickness

(Woj* (mm) (mm) (mm)
Prasad 25 01 24 7
Manhar 57 6.7 21 i
Sita 21 — — —
laya 219 6.5 24 19
UPRI-T9 226 52 23 i
Raci 215 58 23 17
PD-4 259 — - —

*Actually measured
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reported in Table 2. Coefficients a and b were found to range
from 0.23 t0 2.39 and 0.40 to 1.01, respectively. Incidentally
it was also seen that constant of the equation a and b almost
followed a reverse trend as far as their magnitudes are
concerned. The values of b (for being less than one) are
consistent with the earlier hypothesis that the rate of polishing
diminishes as it progresses. In the given situation, as
obtainable with a polisher, the coefficients of the equation
(1) as a preliminary estimate should be dependent on
rheological properties of rice grain and also on the machine
parameters. However, for establishment of explicit correlation
ofa and b with rheological and machine parameters, further
extensive studies would be required.

The whiteness and degree of polish relationship, were found
to be linear, for all the varieties with the correlation coefficient
exceeding 0.95 in all cases:

W=CP+ W0

where W is per cent whiteness of polished grain, P is per
cent degree of polish, W0 is the initial per cent whiteness
of brown rice, and C is model regression coefficient. The
values of W are based on the presumption that the only change
in whiteness occurs during polishing and the kernel whiteness
remains unaffected while shelling. Table 3 shows the values
of the coefficient C and WO as calculated from equation 2.
Comparing the values of WO as calculated from equation 2
with actually measured values (Table 1) it is seen that
deviations are with acceptable limits.

Table2. Values of coefficients of equation : p = aTb*

Variety a b Correlation
coeff. t
Prasad 0.60L 0.558 0992
Manhar 2.3% 0.406 0.981
Sita 0.365 0.834 0.988
Jaﬁa 0.235 1018 0.998
UPRI 0.763 0.669 0.992
RaCi 2,080 0.407 0.946
PD-4 0.670 0.692 0.964

*VValues of coefficients were evaluated by linearization of the equation.

Table 3 Values of coefficients OF EQUATION
W CPHW_

Variety C W * Correlation
coeff., 1
Prasad 2 207 0.961
Manhar 128 133 09717
Sita 159 A7 0993
Jaga 106 310 0963
UPRI-T9 1483 224 0991
Raci 149 204 0.950
PD-4 126 213 0.993

*Computed values from equation (4).
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Equation (2) can be rewritten as follows:

W - W0 _w C
Wr WC

The dimension less ratio W R is defined as relative increase
in whiteness of the grain. WR. In fact it is the real measure
of performance of a polisher. As it would be seen from
equation (2), the final whiteness of the kernels is also
dependent on the initial whiteness of brown rice, a varietal
characteristic. Therefore, the final whiteness of kernels after
polishing should not be directly attributed to the polisher
performance. It is more appropriate to use the term relative
increase in whiteness (WR) accomplished by a polisher. In
the past, none reported the performance of polishers. The
concept of relative increase in whiteness could be applied in
case of multi-stage polishing and design of polishers. The
linear plots of WR versus P are shown in Figures 1and 2.

The term C/W0 is referred to as the coefficient of increase
in whiteness (Cw) and was found to be a linear function of
WO as shown in Fig. 3 and Eqn. (4).

P=CwWP (3)

Cw=- 0221 WO+ 1089 (4)
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Fig.3  Effect of whiteness of brown rice (W) on coefficient of whiteness.
It was experimentally observed that a variety having
relatively higher Wn. would give lesser value of WR,
thereby showing the effect of WO. The above models could
be finally combined as:
WR=CwXaTh =CwXP
The above mathematical expressions describe the kinetics
of polishing and its relation with rice kernel whiteness
satisfactorily under the conditions obtainable; how'ever for
seeking the validity of the proposed mathematical models for
other kinds of design of polishers, further test would be
required.
It is concluded that the time polish correlations for different
varieties of grains were to be a non-linear expression, whereas
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whiteness of the milled rice kernels linearly varied with
degree of polish. The coefficient of relative increase of
whiteness was found to be a linear function of initial whiteness
of the kernel. For a given variety, the relative increase in the
whiteness linearly varied with the polish.
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The cereal/millet preparations traditionally prepared and consumed by the tribals of Vizianagaram district of Andhra Pradesh
«ere prepared in the laboratory by conventional methods. The preparations were analysed for thiamine and niacin contents and
for in fitm protein digestibility. The tribal cereal/millet preparations prepared by boiling exhibited a marked loss of thiamine (75-100%)
and niacin (24-75%). Another traditional millet preparation containing conjee (water strained after boiling of rice) and kept overnight
showed no loss of the vitamins. Ragi (finger millet) ambaii, a fermented and cooked product of ragi showed an increase in both
thiamine (50%) and niacin (37%) contents. Cereal and millet prepared by boiling showed a decrease of 9-24% in IVPD, whereas

legumes showed an increase of 15-32% in IVPD.

Nutrient loss on cooking depends on conditions of cooking,
and on the stability of nutrients. Culinary practices vary
widely and cooking is supposed to have both beneficial and
adverse effects depending on various methods of cooking. The
method of cooking of cereals and millets by tribals is some-
what different from that of non-tribals. A major portion of
protein and vitamins in the tribal diets is derived from
cereals/millets and legumes. The effect of processing methods
used hy the tribals on the vitamins and IVPD was therefore
studied, and the results are reported in this paper.

Materials and Methods

The cereals/millets and legumes used in this study were
collected from the tribals of Vizianagaram district residing
in the two agency blocks namely Bhadragiri and Pachipenta.
In total, 300 tribal families were surveyed from 12 tribal
villages. Grains were procured from 5-10 households at
random from each of the 12 tribal villages surveyed. Paddy
and millets (except bajra and jowar) were processed in usual
way by dry abrasive method. Parboiled millets Ooda
(Echinocloa var. Frumentacia) and korra (Setaria italica) were
collected directly from the tribals at random.

The tribals extensively use parboiled grains (also known
as Uppullu). The freshly harvested grains are parboiled by
tribal’s method by boiling in a covered pot for about an hour
till the water is completely absorbed by the grains (2-3 Lof
water per 5-6 kg grain). The parboiled grains are spread on
a flat bamboo woven, mat-like structure (known as Dangari")
and dried in shade prior to sun-drying. They are stored for
about 1to 3 months and the grains are dehusked in small
quantities whenever required.
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The pooled foodgrains were divided and subdivided to get
a fair representative portion for the preparation of tribal food
products in the laboratory. The dehusked grain (300 g) was
cooked by the method of tribals using large amounts of water
(5 volumes). The excess water was drained off and mixed
with left over rice and kept overnight. Millets and rice (4:1)
combination products commonly consumed by the tribals
were prepared in the laboratory by adding rice to half boiled
millet before cooking using mud pot and firewood. All the
food preparations were standardized prior to analysis.

Initially, the food material was divided into 4 equal portions.
One portion was kept aside for estimation of nutrients in the
raw sample, the remaining three parts were cooked separately.
Each of the cooked product was further divided into two equal
parts. One part was mixed with the left over conjee and kept
overnight. The raw and cooked sample (in triplicate) were
pooled and mashed separately in a stainless steel grinder. An
aliquot of this was immediately taken for the estimation of
thiamine and niacin. Rest of the material was dried at 50
to 60°C overnight, powdered. Protein digestibility in vitro
was determined in the powdered samples.

Cooking of legumes:  The boiled legumes were drained,
dried overnight in an oven at 50 to 60°C and powdered in
a stainless steel grinder for estimation of protein digestibility
in vitro.

Three lots of each of the nine pulses collected from the
tribals were individually divided into three-60 g portions. One
portion was used for analysis of nutrients in the raw state.
The other two portions (60 g each) were cooked seperately
with adequate amounts (10 volumes) of water. No prior
soaking was done. The legumes were cooked until they were
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soft when pressed between fingers. In the case of Dukka
chikkudu, a toxic legume was specially processed by boiling
and draining off the blackish water several times till the liquid
appeared milky white.

Nutrient analysis in tribalfoods: Thiamine was estimated
using modified thiochrome method of Leveillelas modified
by Ramasastry'. Niacin was determined microbiologically
using L. arabinosis following AOAC procedures3. In vitro
digestibility of protein (IVPD) was determined using pepsin
(Sigma chemical Co, USA) and pancreatin (Loba chemical
Bombay) as described by Akeson and Stahmannd. Trypsin
inhibitor content of the pulses was estimated by using the
method described by Kakada et a/.".

Results and Discussion

The cereal/millet products prepared in the laboratory are
listed in Table L The data on processed legume are shown
in Table 2. The effect of boiling and fermentation on the
thiamine and niacin contents of cereals and millets (Table 3)
indicates a loss of 75-100 per cent in thiamine and 24-75 per
cent in niacin on boiling and draining. Similar trend has been

Table 1 Cereal and millet products prepared by

TRIBAL COOKING METHODS

Wt of Wtof  Cooking  Conjee

Product raw food cooked food  time left over
(0 @  (mn)  (m)
Bajra and rice 300 660 16 1
Korra and rice 300 750 2 250
* Korra (raw) 300 660 B 160
**Korra parboned} 300 750 B 350
**Qoda (parboiled 300 720 2 300
Jowar 300 1080 2 150
Rice 300 1065 b 150

Ragi gruel 100 750 b .

Bajra gruel 100 250 IV —

Values are means of three samples

*Locally known as Veldulu; ~ **Locally known as Uppullu
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Table 2. Data on processed pulses
Initial wt ~ Cooked wt ~ Cooking time

Legume of raw food  of food  of the unsoaked
taken food
© © (hr-min.)
Horsegram (white var 60 8 205
Horsegram (black var 60 13 20
Judumulu 60 1n 0-50
RedEram ﬁgodu cultivated) 60 158 205
Dukka chikkudu 60 106 8-00
Field bean (white var) 60 i1 10
Field bean (red var) 60 1R -3
Cowpea (green var) 60 w 0-55

Average of duplicate determinations

reported by Aliya and Geervani*'in rice and millet products
suojected to similar processing. In case of prefermented finger
millet (ragi) product, increase in thiamine (50 per cent) and
niacin (36 per cent) was observed. Hence, fermentation before
cooking is advantageous in terms of improving the B-vitamin
contents of the product. Tribals have a unique pratice of
leaving the left over rice and millets in drained conjee
Overnight soaking did not increase the thiamine and niacin
contents.

The effect of processing on the IVPD of cereals/millet is
presented in Table 4. The IVPD of cereals/millets was in the
range of 43-97 per cent in uncooked samples and 19-85 per
cent in cooked samples. The reduction in IVPD upon
processing of cereals and millets was 9-24 per cent. The loss
in IVPD was minimum (9 per cent) in korra and rice
combination product and maximum in ragi gruel (24 per
cent). Similar trends in processing of millets have been
reported by Axtell et af and Bradbury et at. Maximum
loss in IVPD (22 per cent) was noticed in combination
product of bajra and rice followed by bajra gruel (20 per cent).
Variations in IVPD of cereals/millets due to processing may
be attributed to the differences in solubilities of proteins as
reported by Loranz et af,

Table 3. Effect of processing of cereals and millets by tribal methods on thiamine and niacin
(mg/100 g) CONTENT

Cereuls/millels Before cooking After cooking The product with cgnjee kept
overnight

Thiamine Niacin Thiamine Niacin Thiamine Niacin
Rice 055+0005 12+0005 0 +00 06+00 0.5+ 00 05+ 00
Bajra and rice combined 022 +0006 21 +00 000 +00 06+ 001249 030 +00 09 0.0
Korra and rice combined 041 + 000248 20+00  002+00 14+00 035 + 00 14+ 00
Korra rice 033 + 00 15+00024 00L+00 04+00 02+ 00 U +00
Korra rice (parboiled 035 + 00005 26 +01 005+00 19+00249 02 +00 2.2 + 00124
Qotla rice (parboiled 040'+0005 15+0W 010+00 09+00 020 + 00 07 +00
Jowar rice 020 +00024 25+00 002+00 09+00 030 + 00 2.2 + 001249
Ragi gruel (fermented) 040 + 00024 11+ 001249 060 + 00 15+ 00
Bajra gruel (fermented) 030 + 00 37+005 005+00 28+ 002

Values are the average of four independent determinations
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Table 4. Effect of processing by tribal methods on in vitro protein digestibility of cereals and millets

€ereat and millet TN %NPD ....................... 0 %

Before cooking Atter cooking loss
Rice . _ 97 + 050 85 + 0.50 2
Bajra and rice combined 97 + 000 7+ 050 2
Korra and rice combined 87 + 0707 18 + 0707 9
Korra rice (unparboiled) 18+ 086 67 + 00 il
Korra rice (parboiled 77+ 000 6l +0.50 16
QOoda rice (parboiled 13 + 03125 59 + 0.707 Y
Jowar rice 8l + 050 7L+ 0707 0
Ragi gruel (fermented) 43 + 0.50 19+ 010 24
Bajra gruel (unfermented) 9% + 0.707 76+ 050 2

Values are the average of four independent determinations

Table 5. Effect of processing by tribal methods on in vitro protein DIGESTIBILITY OF LEGUMES

Legume . %IVPD %
Before cooking After cooking improvement
Cowpea (green) 69 + 0.50 8+ 00 9
Field bean (dry)
Black 40 + 0.707 70 + 0.50 30
White 72+ 0.00 98 + 0.50 2
Red 67 + 0.50 99 + 0.707 R
Judumulu 65 + 0.707 80 + 0.00 5
Horsegram
ite 65 + 0.00 80 + 0.50 b
Black 62 + 0.50 83 + 0.50 il
Red?ram _
D_rr and cultivated 71+ 000 100 + 0.707 2
Hill cultivated 70 + 0.00 99 + 0.00 o)
Dukka chikkudu (dehusked) 40 + 050 70 + 0.50 Kl

Values are the average of four independent determinations

Table 6. Effect of processing by tribal methods on the trypsin inhibitor content of legumes

Legume *TIUImI of extract % loss
Before cooking After cooking of TIU
Cowpea (green) 5+ 000 1+ 0.4082 780
Field bean (dry)
Black var 50 + 000 14+ 0517 120
White var 5 + 0577 9 +(.2886 827
Red var 53 + 0.577 7+ 000 8.8
Judumulu 50 + 000 1+ 02886 780
Horsegram
ite var 49 + 0816 8 +0.00 837
Black var 50 + 0577 10+ 0.00 800
Redgram
.rrland.cultivated 49 + 0.00 8 +0.00 837
Hill cultivated 5+ 05 8+ 000 843
Dukka chikkudu 39+ 000 6 + 0.2886 84.6

*TIU = Number ofTry?sin Units Inhibited (TUI)
Values are the average of four independent determinations
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Parboiling of rice is a traditional practice among rural and
urban rice eating population in some parts of South India.
Tribals, however, parboil not only paddy but also millets.
Parboiling resulted in reduction in IVPD of cereals/millets
due to an increase in lipid bound to starch and protein and
free phenolic acid resulting in reduced extractability of
proteinl. The reasons for decrease in IVPD due to
fermentation of ragi batter observed in cereals and millets
in the present study are not known. Contrary to the
observations in cereals and millets, boiling of legumes
improved the IVPD by 15-32 per cent (Table 5). This may
be due to destruction of inhibitors present"l All the
varieties of legumes tested contained trypsin inhibitor.
However, most of it is destroyed upon cooking (Table 6). The
results indicate 87 per cent destruction of trypsin inhibitor
upon boiling. Maximum destruction of trypsin inhibitor
content is observed in field bean-red variety (87 per cent)
and minimum destruction with field bean-black variety (72
per cent).
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Results of the organoleptic and chemical evaluation revealed the possibility of processing date jelly of good quality. The pH of the
fresh jelly was 3.57 whereas its Brix and awwere 73.3 and 0.75 respectively. Storage up to 6 months had a slight effect on the
moisture and a and a moderate effect on the pH, colour and sugar content of the date jelly. No significant differences were found
between the scores of the date jelly stored for 0, 2, 4, and 6 months when compared with the imported jelly. These results highlight
the possibility of storing date jelly up to 6 months without affecting their good quality attributes.

Dates (Phoenix doctylifera L.) are considered a major fruit
crop in the Middle East Countries as 75 to 80 per cent of
the world production is produced in this region. Dates consist
mainly of sugars (75-85 per cent on dry wt basis) with small
amounts of other components. Sucrose, fructose and glucose
are the simple sugars found in most date cultivars. The ratio
of fructose to glucose in ripe soft dates is in the range of 1.1
Besides sugars, dates are also considered rich in fibre, some
vitamins and minerals and trace elements'

The annual production of date crop has doubled in the
Kingdom of Saudi Arabia in the last few years. On the other
hand, less than 10 per cent of the produce (50,000 tons) is
processed and as a result, substantial quantities of this
important crop are lost annually due to lack of efficiency in
the marketing and pest infestation. The substantial quantities
of dates available in the Kingdom, their high nutritive value,
and their high level of invert sugar, justify processing them
tojelly to replace the imported jelly which accounted for $3.5
millions for the year 19872-

Several studies have been carried out to incorporate dates
in different food products such as bakery items, beverages,
jam and other confections345. Recently, promising results
were obtained by using date paste to replace caramel in candy
and fruit bars6. The possibility of using second quality date
in date jelly, jam and date kutter making was also studied7.
The results indicated that the processed date by-products
possessed high quality attributes and were well accepted by
the panel members. Recipes and methods of preparation for
jellies of different toughness are well documented8d.

The present work deals with the production of different
types of date jelly, their chemical composition, organoleptic
properties and storability.

Materials and Methods

Date fruits of the ‘Ruzeis’ variety, of the 1987 season, were
obtained from the Nadec Date Factory at Al-Hassa, Saudi
Arabia. The date fruits were cleaned, pitted and soaked in

sufficient water (1:2 portion) at 25°C for 5 min, drained for
10 min and ground in a Kraft meat grinder, model A2-3, to
produce date paste. Date juice was prepared by adding water
to date paste in the ratio of 3:1 (w/w). The mix was boiled
gently with continuous stirring for 5 min, filtred through
cheese cloth, to remove the fibre and other impurities.

Sucrose and citric acid were procured from the local market
whereas commercial pectin was of BDH grade.

Date jelly was prepared on laboratory scale by boiling date
juice and addition of sugar at the ratio 50/50 and 50/10 (w/v)
Boiling was continued until a Brix of 65 or a temperature
of 105°C was reached. Citric acid and pectin were added as
percentages of date juice used and were dissolved separately
in small quantities of the hot syrup and were added to the
boiling mix. Boiling was continued for 5 min or until a
temperature of 108°C was reached. Ascorbic acid (0.1 per
cent) and benzoic acid (0.01 per cent) of date juice were
dissolved in small quantities of the hot syrup and were then
added to the boiling mix. The produced jelly was filled in
glass jars and cooled immediately. Four samples of date jelly
were prepared with a code no. of 70, 110, 130 and 160. The
prepared samples were subjected to sensory evaluation. Large
quantities of date jelly no. 70 were produced and filled in
jars which were stored for 0, 2, 4 and 6 months at 25°C for
storage stability studies. The effect of storage time on the
chemical (moisture, pH, aw, colour and sugar content) and
sensory qualities (colour, flavour and texture) of the date jelly
were studied.

Moisture, pH, and total soluble solids (Brix values) were
determined according to the methods outlined in AOAC)
Colour was measured using an extraction procedure as
described by Maierand Schiller". The sugar monomers were
determined by high pressure liquid chromatography (HPLC)
as described by Yousif2 Water activity was determined
using standard salt solutions as described by D,Alton13

The date jelly samples were evaluated for sensory qualities
at the time of preparation using the multiple comparison

264
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difference test as recommended by Lrmond'4. Coded
samples of date jelly were given to a panel of 10judges. An
imported fruitjelly sample was selected as the reference and
was labelled R. The judges were asked to test the date jelly
samples and to show whether they are better than, equal to
or inferior to the reference. The scoring sheet also included
the extent of difference. Numerical scores were assigned to
the ratings with “no difference” equaling five, “extremely
better than R" equaling one and “extremely inferior than R”
equaling nine. Analysis of variance of the scores was then
conducted. The scores were also rated as “excellent” for 1-2,
“V. good” for 2.1-3, “good” for 3.1-4. “acceptable” for 4.1-5
and poor for 5.1 or more. Data were analysed using SAS
computing system1 The analysis of variance procedure was
used and the parameters which were computed included:
means, coefficient of variance (C.V.), standard deviation,
standard error and least significant difference (LSD).

Results and Discussion
Table 1 shows the chemical and sensory evaluation of fresh
date jelly. These results show that the prepared date jelly
samples have Brix values of 65.8 to 76.6, whereas their pH
values ranged between 3.19 and 3.69. The sensory evaluation
results (Table 1) reveal thatjelly sample no. 70 achieved the
best scores (2.5 which is equivalent to very good) followed
by jelly sample no. 160. An attractive colour and good texture
and flavour were characteristic of these two jelly samples.
On the other hand, jelly samples no. 110and 130 were of good
colour and acceptable flavour but had a tough or harsh texture.
Large quantities of the jelly samples were produced and
used tor storage studies. The effect of storage time (0, 2, 4
and 6 months) on the moisture, aw, pH, sugar content and
the colour of the date jelly was studied. The results obtained
are presented in Fig. 1-8. The sensory evaluation mean scores
for fresh and stored samples are also included in Table 2.
It is clear from Fig.| that the moisture content was affected
significantly after 4 and 6 months storage time. This decrease
in the moisture content of date jelly might be partly attributed
to the change from the crystalline to the amorphous form for
components in date jelly which permits the binding of water.
Both chemical reaction rates and microbial activity are
directly controlled by water activity (aw). The processed
date jelly is of high stability since it has a awvalue of 0.75

w 24
+ *
g x T
§ 23 ==
g a.b b
2 22
'é‘ c
21 J MWN
20 :
fresh 2 months 4months  6months

storage time
Fig.l.  Effect of storage on the moisture of date jelly. *Bars with
different letters are significantly different.
(Fig. 2) which is within the safe levells After 6 months
storage, a slight, although statistically significant (p<0.05),
decrease can be seen in the awvalue of date jelly.

The pH of the date jelly is slightly influenced by storage
time (Fig. 3). A significant decrease in the pH of date jelly
can be observed after 4 and 6 months storage time.

The colour of date jelly is one of its most important quality
attributes. Results in Fig. 4 show that storage for 2 months
at 25°C has no effect on the colour of date jelly. Increasing
storage time to 4 and 6 months causes a considerable increase
in the darkening of date jelly. Nevertheless, the colour at the
end of 4 and 6 months was still acceptable as had heenjudged

.80 s i

w .75 a
a 2

g b
>
*;’ .70 _—
g
g

«65
g

.60

fresh 2months 4months 6 months

stomge time

Fig.2. Effect of storage on water activity of date jelly.

Table L Recipes for date jelly

Ingredients
Sample Date Suqar Pectin Citric Final Final Sensory
Code juice (late (%) acid product product evaluation
No. 0) juice (%) pH Brix scores
70 2 5050 15 08 3.24 76.60 2.50
10 2 50/50 15 08 33 68.70 300
1 2 50110 15 08 319 65.80 350
160 2 50/50 10 08 369 69.50 215
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g < »
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E 35
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30 ¢ : il
3
fresh 2 months 4 months 6 months
storage time 25

fresh 2months 4 months &rnonlhs

storage time

Fig.3. Effect of storage on the pH of date jelly.

Fig6. Effect of storage on fructose of date jelly.

N OE!

b
d 1 i
S it
7
1 E L.
fresh 2 months 4 months 6 months fresh
storage time

6 months

4 months
storage time

2 months

Fig4. Effect of storage on the colour of date jelly. Fig.7. Effect of storage on the glucose of date jelly.

by the panelists. The changes in the colour of date jelly during 30
storage is due to non-enzymatic browning reactions. 28
The present results (Fig. 5-8) show although the total sugar T
content was not significantly affected during storage, fructose, "

glucose and sucrose individually showed great variations. The

increase in fructose and glucose (Fig. 6 and 7) is more n;n‘;;z =

pronounced which is statistically significant after 4 and 6 & T

months. On the contrary, sucrose shows a pronounced

decrease after 4 and 6 months storage. These changes may §

be due to sucrose inversion due to the acid environment. g 16
2 d

- |

i, . Il

o fresh 2 months  4months 6 months

§| 85 storage lime

4 Fig8. Effect of storage on the sucrose of date jelly.

e & The effect of storage at 25°C for 2, 4 and 6 months on the
organoleptic properties of date jelly is presented in Table 2.

7€ It is apparent from the results of the analysis of variance that

fresh

slomge lime

Fig.5. Effect of storage on the total sugar of date jelly.

storage time up to 6 months did not significantly affect the
organoleptic properties of the date jelly since the calculated
F value (2.15) was less than the tabulated one (2.95). This
indicates the possibility of storing the date jelly up to 6 months
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Acceleration of flavour development during ripening process of Cheddar cheese was studied. The addition of sodium citrate and
sodium bicarbonate to milk failed to accelerate the flavour development. Supplementation of milk with Lactobacillus casei at 0.5%
level along with the normal starter bacteria culture accelerated flavour development which was correlated with glycolysis, proteolysis

and lipolysis during ripening.

Cheese is an important dairy product with a range_of
varieties, .of which' cheadar ctieese is the foremost.” The
consumption of cheddar cheese has mcreased steadily during
the past vears, The present estimate of total cheese production
In India 1s 2000 tonnes. Cheddar cheese Pre ared rom COW'S

milk has the characteristic, flavour and texture. However in

ndra huffalo milk constitutes 66 per cent of total milk
productionZand cheese prepared from buffalo milk facks the
characteristic cheesy flavour in spite of prolonged rrpenrn%
for 8-12 months. Acceleration of ripening procéss. has bee
attempted through the use of certain chemical additives and
bacterial cultlres2. Among the bacterial cyltures,
Lactobacillus casei Nas been § own 10 have d pOSlthG r0|e
of flavour development due to its protealytic and Irpolytrc
activities3o. Aadition of sodrum bica onate ca crum
carbonate, sodium citrate or sod rum ophos ate has
resulted in improvement of cheese uat/y rom
buffalo milk as well s reduction in he rr enrn erro A,
In this stud){ an attempt has been made o accelerate the
flavour development in cheddar cheese prePared from buffalo
milk through the use of certain chemical additives and .

casei.

Materials and Methods
Bacterial culture:  Mother culture OfL casei-300 Was
obtained from the Dairy Bacterrolo%/ Drvrsron of the Instrtute
Bulk culture was prepared using bu aos |m mr
Manufacture of cheddar cheese a%
rocured from the Experimental Darry of this Instrtute
heddar cheese was manufactured from90 Lof buffalo milk
268

standardized casern/fat ratio of 0.70), pasteurized 63°C/30
min), cooled (28°C) and to which sodium citrate (0015 pe
cent) and sodium bicarbonate (0.0 and Q01 per cent) and
L. casei CElls (05 per cent) were added The rest of the
procedure Was &s suggested by Jha and SinghX)

Sensory evaluation: 1NE SenSOT%/
cheddar cheese | rn terms of ﬂavour o

a panel of 5)ud ges using cheddar

coIour were evalyated 2/
cheese score card]g, d 2 monts nena Upto 10 months of
Cheddar cheese was anal%sed for

characterrstrcs of
and texture and

ripening at 8

Chemical analysrs
8cho|ysrs proteolysis and lipolysis. The fat in /
Was measured

etermined by Majonnier method2 The pH of the cheese
by Drgrtal pH meter. The soluble protein

content in cheese was ana dysed by the method described
Kosikowskif3 Titrable acidity wes determined by AQ.A
method The total fre fatFty acids were determined bx the
method recommended by Ramamurthy and Narayanahb
Results and Discussion

Sensory characteristics:  1he effects of additives (SOdlum
bicarbonate. and sodium citrate) and 1., casei on Sensory
characteristics of cheese are presented in Table 1 Cheese
samples mace wrth sodrum bicarbonate 0005 and sodium
itrate 8 01 and er cem were rate subnormal
throughout the rrpenrng p rrod ereast 0Se prepared with
_casei Were normal“after 2 months and remained highest

75) uptg 8 months foIIovvedb a decline O(365 aftér 10

hront 5. Of i enrng hese aaditives failed to have any
beneficial eft ct on'the flavour development in cheese. On
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TABLE 1 Effect of additives on SENSORY CHARACTERISTICS OF CHEDDAR CHEESE DURING RIPENING AT § + 1°C

Additives __ Flavour at indicated ripening periods (months) Body ¢nd texture at indicated ripening period (months)
2 4 6 8 0 2 4 6 8 0

Control R 5 3 3% 36.0 250 260 26 260 240
Gr

Sodium bicarbonate(0.005%) 34 35 35 b 340 50 50 26 50 240
He He He He Bi Gr

Sodium citrate (0.01%) 4 35 35 3% 355 50 55 2 255 240
H Fl Fl F Fl Gr Gr

Sodium citrate (0.015%) A 35 3 Rl 3,\1/1].0 50 255 26 245 235
0 Gr

L. casei (0.5%) 3 3 3 3 365 265 280 28 210 210

FI-Flat; Bi-Bitter: He-Heated; Mo-Mouldy; Gr-Granules;
Average of 3 rephcates

the contrary, they appeare to be detrimental to flavour, body
and texturé. Cheese samEIe treated with sodium bicarbonate
tended to show a heated kind of flavour which became bitter
towards the end of ripening. The cheese with sodium citrate  a
showed a flat taste. It appeared that the white granulation
which is often a persistent problem in cheddar” cheese is
mainly due to the precipitation of calcium citrate or lactate
because the intensity of granulation increased markedly in
those samples whergin sqdium citrate was added. This is in
contrast tQ the reports of El-Safty et at who reported that
addition of sodium citrate to milk rmproved the cheese quality.
U pi)lementatron of milk with L. caser. along with the
norma starter showed definite improvement in flavour guahty
of cheese The results of our styay also showed that
sr#]p plementation of L. casel resulted in rgher roteolysis3b
The positive contribution of L. casei Yo cheese flavour
deve opment in cheese made from buffalo milk may be due
to its relatively higher proteolytic activitiessalh
Addition of addifives to milk did not improve the body and
texture of cheese | m comparrson o control. L casei cheese
samples improved the bod X and texture srgnn‘rcant}r and
scored maximum (28) after 2 months and decfined to 27 after

6 months of rrgenrn%
Blochemical changes:  The effects ofaddrtrves andL caser

on the biochemical”changes are shown in

The initial pH of cheése ranged from 522q 0 37 berng

minimal and maximal n samples having L, caser and sodium
citrate (0015 per cent). The pH values In cheese samples
having additives followed more or ess same pattern durrn
ripening. Addition of L. casei brought down'the initial p

t0 5,22 Which Is Supposed to be norm H for chedoar cheese
at the end of pressing. The pH increased sharply upto 2
months followed by Stabilization at 4 months and Trapid
decease thereafter. After & months of storage, the pH showed
a steady ncreaselZ The higher levels of pH in the cheese

samples may he attributed tq the release of ammonia and their
compounds after geamingtion of amino acidsk (Fi

The O da trtratable acrdr of cheese treated! with addtives

I ranged from 0.58 tq 0.66 per cent, being lowest

and hrghest n control and sodrum citrate (01015 per cent)

Cheese sample Addrtrves id not have any specrfrc effect on

titratal eacrdr grr) lementation of milk with L. casel

maintained ac nsrst tly hr her IeveI of titratable acidity

which increased sarg 7ya er tmolnt s of ripening, reaching
per cent. (Fig. 2

a final value upto 1 his dbservation

Ripening period ( months)

Fig.l. Effect of additives and L. casei on pH in cheddar
Ccheese during ripening at 8+ I°C.

X— X Sod. hicarbonate (0.005%)

0—0 Sod. citrate (0.01%

A—ASod. citrate (0.015%)

A—9 L casei



[p)
—
o

1.30h

1.10t

Titrable acidify (/= focile acid)

Ripening period(months)

2. Effect of additives and L. casei on titrable acidity in cheddar
cheese during ripening at 8 + 1°C.

— Control
-X Sod. bicarbonate 310.015%)

il

—o Sod citrate (0.01%
-A Sod. citrate (0.015%)
— L casel

e -9 x

3.00}

6-00

4.001

2.001

Soluble protein (%)

0 2 4 6 8 10

Fig.3 Effect of additives and L. caseion soluble protein in cheddar
cheese during ripening at 8+ 1°C.

-------- Control

X— X Sod. bicarbonate 50.005%)

0----0 Sod. citrate (0.01%)

A—A Sod. citrate (0.015%)

vo— L casei

is in agreement with well known fact that the lactobacilli
establish and get activated du_rmg% the latter part of np,enmﬁ.
Since they have high potential To proauice lactic acid, the
titratable acidity increased sharply3,
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24.00}

18-00F

12.00+

6-00f

Free fatty acids (% oleic ocid

Ripening period ( months)

Fig.4. Effect of additives and L. casei on free fatty acids in cheddar
cheese during ripening at 8/1°C.

Control

X— X Sod. bicarbonate 50.005%)

0-—0 Sod. citrate 0.0109)
A— ASod. citrate (0.015%)
o — L. casei

Use of additives did not have significant effect on

proteolysis. The initial value of soluble protein ranged from
10910 1.22 per cent being highest in L. casei sample, which
remained hlghest throughollt the rlpenm%_penod (FI%. 3). EI
Safty et al.8used soditm citrate or sodium pyrophosphate
(0.1M) to |mﬁrove the cheese quality, the formér being more
effective. Schormuller et al. Lnoted Increased proteolysis and
recluced ripening period for skim milk cheese by adgition of
additives. L. casei cheese sample showed marked increase
In soluble protein during ripening. The results of this study
are In agreement with those of edrlier workers283 The fingl
soluble ” protein values in samples made from milk
su%lemented with L. casei was highest (6,29 per cent)
. The effect of aoditives and L. casel on free fatty acids (H A{
initially ranged from 2,58 to 311 p_M/E_fat, being. highes
In chegse suE)pIemen_ted with L. casel, ( |g.43 The Increase
in FFA of all exPenmentaI samples followed more or less
similar pattern throughout the ripening, irrespective of
additives. L. casei chéese samples markedly increased the
rate of lipolysis and final concentration redched a level of
2193 8M/g._fat. The present results are in agreement with
those of earlier workers®h
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Changes in Carbohydrates and Free Amino Acids Caused by the Growth
of Pure Cultures of Spoilage Bacteria on Meat Drip
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The influence of certain meat isolates when inoculated into sterile meat drips was studied. Analyses were carried out on the bacterial
count, carbohydrate (glucose, glucose 6-phosphate, lactic acid) contents and amino acid levels. The isolates examined showed three
different patterns in utilizing carbohydrates. Pseudomonas | and |1 preferentially utilized glucose, Serratia liquefaciens preferentially
utilized glucose 6-p and Moraxella-like organism utilized glucose 6-p and glucose simultaneously. The levels of lactic acid were noted
to fluctuate. Pseudomonas I1 was able to utilize the amino acid taurine. Aloraxe/a-like organism attacked a different group of amino
acids which were not really attacked by the other test organism. Little changes were observed in the levels of amino acids In Serratia

liquefaciens inoculated samples.

The aerobic spoilage flora or fresh meat stored at chill
temperature 15 usually dominated by species 0 pseudomonas
alth 0ug h other hacteria SUch aSwi oraxelia, Enteropacter P,
may be present]2 Substrate utilization of a fluorescent
pseudomonas S0. AN Lactobacillus rovvrngon meatjurce
medium has Been examined by Gill3. Gill*and Newtond
studied the gevelopment of aero iC sporlage flora on meat
stored at chill_ temperagure using meat %urce 8 a substrate.
There is no similar informatior on substrate utilization by
aerohic meat sgorla e florg usrng meat drip as a substrate.
The rmportanc f eat drip ariSes from i berng released
when meat Is thawed or vacuum acked5 No information is
available inthe literature to show e sporlage pattern in meat
drip when frozen meat is thawed. The present study
determines the chan e caused t()jy pure cuI ures of some
spoilage organisms r refrigerated drip fluid.

Materrals and Methods
The org anrsms were isolated from spoiling meat in a

revious stu Bahiker6 and identified according to
owan and Steel . The selected Isolates consiste
Pseudomonas |, ||, Moraxella-itke Organism and serratia

liguefaciens.

Boving striploin (. tengissimus dorsi) blocks stored at

0°C for 3 da were allgowed to thaw at 4°C overnrﬂh

The drrp was collected and diluted five times with distilled
water, [t was filter sterilized using Seitz filters and the filtrate
Was drstnbuted rn 10 ml quantities in sterile test tubes, The
tubes were held for 2 hr In a water bath adjusted to 4°C 10
attain the regurred temperature before Inoctilation with test
or%anrsms ontrol samples were handled in the same way
except they were uningculated,

Apure cuIture of each organism was grown in 5 ml sterile
nutrient broth overnignt at"25°C. Usrn% a dropper pipette,

of proterns Were remove

one drop (0.02 ml) was sub-cultured into_10 ml of sterile
nutrient broth and Inoculated for 24 hr at 25°C. Cells were
harvested by centrifugation at 14 x 108g for 15 min and
then washed twice with 9 ml sterile distilled water and 0.02
ml from suitable dilutions was inoculated into the sterile meat
drip. Following inoculation, all the tubes were incubated in
a Water bath ‘adjusted fo 4°C. Seven drip samples were
analyzed for each organism and analyses o total count, pH,

\iere

carbohydrate (glucode,_glucose 6-p°and lactic acrd%a e
.

carrie out at 0, 2, 5, 7.9, 12and16d18/ s, While a
of amino acids were only af 0, 5 and 16 cays.
Mrcrobrologrcal analysis:  Growth of bacterra
followed by spread plate method. The plates were rncubated
a 25 °C_for three days before the number of bacteria was

ained.
The pH of the diluted drip wes determjned gafter microbial
sampling) using a Coming_pH meter (Mod

Carbohydrate analysis: _Samples for carbohycrate analysis
were prepared by mrxrn? 2 ml of spoiling dilited drrp With
2 ml of 12 per cent é V) perchloric acid3 The cells and

by centrifugation at 2.2 x 103 for

0. min. The supernatant'wes placéd on ice and the
adjusted to 6.5 with 20 per cent (wiv) potassium hy roxrde
The precrprtated potassium perchlorate wes rermoved by
centrrfuﬁa jon and  the supernatant was used for the
etermr ation of E?ucose glucose 6-p and lactic acid.
Boehriner _kits  (Boehringer Mannheim) were used for
determination of carbohy fates*,

Determrnatron ofindividualfree amino acids: FIVG |0]c
the spailing drip wes treated with 25 ml of 1per cent (wiv g
pICrC acr 0] recrprtate the %roternsa The ‘samples Wer
centn uge at :% 0 min. The Supernatant was
decanted and stored at —20°C prior 0 further preparation,
The picric acid treated meat extracts were removed from the

212
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freezer and allowed tq thaw af rogm teRr'rg{Jerature._ The picric
acid was, removed usmgi Amberlite IRA 410 resin (Hopkin
and William) in the chloride, form, _
Anino acid analysis: - Amino acids were anaIYzed usmg
KB amino acid dnalyzer (Model 4400, LKB Instrumen
Ltd.). The determination of results as mg amino acid/100 ml
sample was carried out as descrined by Babiker et al.

Results and Discussion
_ Utilization of carboh¥drates: Pseudomonas 1 and Il
isolates showed preferential removal of glucose from meat
arip. Preferential utilization of glucose by Pseudomonas has
been reported by Jacoby" in |_(1|U|d culture, by Gill3 and
Shelef in meat and” by Gill and NewtonB in fat.
Pseudomonas | and 11 showed a decrease in glucose 6-p in
Inoculated meat drip when the tofal count \as almost 107
(Fig. Land 3). However, the same isolates utilized lactic acid
n meat drip when the bacterial counts exceeded 107
organisms per ml (Fig. 2 and 4). Rhodes#and Stewarth
reported that members of the genlis Pseudomonas have the
ahility to utilize lactate and _su?gested that they might be
responsible for the decrease in Factic acid in spoiled meat.
|?. 2.4, and 6 show that the Rroducﬂon of lactic acid was
not followed by a decrease in the pH as was expected. This
could be attritiuted to the production of alkaline substances
a a result of utilization of amino acids.

In meat dri M_oraxella—\|k? orlgamsm metabolized qlucose
and glucase b-p simultaneously (Fig. 5). Serratia liqueraciens
preférentially utilized glucose” 6-p, ‘whereas the glucose
concentration remained-almost constantlol%n 0 8 dlays when
the total count reached approximately 107 organism per m
(day 7) (Fig. 7). It was the only isolaté examined that showed
a confinuous increase in lactic acid concentration (Fig. 82.
The fact that Moraxella-like organism, S.  liquefacien
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Pseudomonas | and I1 were found to utilize glucose 6-_P does
ot agree to some extent with the findifig %f Gil| and
Newtondwho reported that ?Iucose 6-p IS probably utilized
only by members of the Ererobacteriaceae. =~
Utilization of?mmo amd?: The Increases noted in sterile
control Uninocylated sample througnout the storage period
In glutamic acid, proline, valine,”methionine, isolelicing,
leuCing, tyrosing, histidine and argmme concentrations (Table
sugg_es the Presence of e_ndo? nous Eroteol IC enzymes,
In stiidies on the proteolysis of beef, Cocker thoug t hat
amino exopeptidases of miuscle which'act only on N-terminal
group and remove aming acid stepwise contributed to the
Increase in free amino acids in general_ and glutamic acid in
Parncular. It IS of importance t mention that drip released
rom meat contains lysozomal enzymes (cathepsins,
nelicleases, phosphatases) which are capable of breaking
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down magromolecules to simple compounds. The latter are
reaclitllyI _uﬂ{!zed the spoilage flora and hence the bacterial
multiplicationsZ/

Results presented in Table 2 show that both Pseudomonas
| and I exhiprted marked reduction in asparalgme, lysine,
histidine and’ arginine levels. during the sto a?e period.
However, glycine, valine, methioning, soleuicine, leucine and

rosine were observed to increase in samples inoculated with

seudomonas 11 Pseudomonas. 11 cannot completeIY e
responsible for the increase noted in the concentration of these
amino acids since similar increases were observed in the
sterile control uninoculated samples. The reduction of
arginine and increase of ornithine in samples inoculated with
Pseudomonas | (Table 2) wes not unexpected* Abgelal'
reported that Pselidomon SR are commonly regarded as
metaholizing ar?mme to omithine, via the so-called arginine
dehydrolase™system rather than via arginase enzyme.

LACTIC ACID (Mg/ML)
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AIthou_%h taurine was reported to resist bacterial
degradation2) Pseudomonas 11 was_shown to be able to
utifize this amino acid (Table 2). Taurine 1S a Sulphur
containing amino acid. Its importance arises from the fact
that the stllphide-like odour can be etected at extremely low
congentrations and it is the maost |_m£o_rtant component ofthe
spoilage aroma of meat. Sulphide-like odours have been
re gtggd ina wide variety of spoiled products including red

Little difference cquld. be observed in the levels of the
majority of amino acids in the sterile control uninoculafed
samples and S. liquefaciens inoculated samples, of specific
Importance, was the pronounced ncrease in proline level in
S Ilguefamens inoculated meat drip (Table 3). This suggests
that S. liquefaciens might possess collagenase enzyme.
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1.96 o
. Table 1. Concentration of amino acids in sterile
< te | o UNINOCULATED MEAT DRIP.
Z = Amino acids (mg/100 g)
z Amine arin at indicated periods
g 1.8 Ohr  5days 16days
= Tauring 53 51 6.3
2 Aspartic acid 04 08 04
E o Threonine 44 58 6.0
> l.s Serine 59 19 87
B Asparagine 19 2.3 14
Glutamic acid 132 159 199
1.6 F(;;Iult_amme 25339 46563 28589
U s T S T T R roline . ) .
R L Glycine 66 65 16
Fig. 8. Changes in lactic acid and pH by S. liquefaciens O;?mge Zgg 3% 388
-l i)H-, , Methionine 21 23 28
| |- [lactic acid Isoleucine 36 39 4.%
During the storage period Morasella-Yike organismwies able  ~E4Cle 8z W
to utilizé a different ‘g(;roup of meat drip amino acids which  phenylaanine I5 51 54
Were not _reallgl gtta ed b)( the other tested orﬁamsm . The  Omithine 1 13 1
amino_ aclds and other related substances coricerned were  Lysine 51 gg ﬁ
aspartic acid, glutamic acid, phenylalanine, ornithing and ~ Histidine a3 -
ble 3 Tryptophan 04 04 04
urea, (ra ¢ ) Anserine 4236 482 456
Carnosine 516 M6 4258
Acknowled’gement _ Arginine 60 66 69
We are grateful to Mr. D. Annette who carried out the Urea Ly n9 DS
Ammonia 91 u1 144
Table 2. Concentration of amino acids and other related substances (mglioo g>in meat drip
INOCULATED WITH PSEUDOMONAS | AND II.
Pseudomonas | Pseudomonas Il
0 hr 5 days 16 days 0hr 5 days 16 days
Taurine 4.6 97 91 8.3 11 58
Aspartic acid 10 04 07 04 07 06
Threonine 4.7 68 6.6 4.6 99 6.5
Sering 57 83 81 6.3 80 18
Asparagine 10 00 0.0 38 20 0.2
Glutamic acid 194 325 365 172 162 349
Glutamine 135 59 0.0 248 36 0.0
Proline 4.6 59 44 52 6.0 53
Glycine 52 89 14 6.4 6.5 15
Alanine 298 438 406 302 529 408
Valine 4.6 82 81 6.2 18 97
Methionine 2.3 2.2 21 15 2.6 33
Isoleucine 29 45 44 37 46 68
Leucine 68 98 97 81 98 105
Tﬁrosme _ 30 93 51 4.2 45 6.0
Phenylalanine 54 15 56 56 54 6.7
Ornithine 13 15 61 13 12 6.6
Lysine 104 19 70 192 19 80
Istidine 152 85 30 87 38 32
Tryptophan 06 0.9 08 04 03 0.2
Anserine 343 492 450 540 440 440
Carnosine 4035 566.4 534.0 495.2 554.4 4018
Arginine 53 15 0.0 6.9 6.5 0.0
Urea 190 216 162 159 189 21
Ammonia 101 51 2.2 138 unr 195
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Table 3. Concentration of amino acids and other related substances (Mg/io0g) in meat drip inoculated with

S UQUEFACIENS AND MORAXELLA-LIKE ORGANISM.

Amino acid
0hr 5 days

Tauring 12
Aspartic acid 0.2
Threonine 4.6
Sering 68
Asparagine 18
Glutamic acid 136
Glutamine 5l
Proline
Glycine
Alanine
Valine
Methionine
Isoleucine
Leucine
T?]/rosme _
Phenylalanine
Ornithine
Lysine
Istiine
Tryptophan
Anserine
Camosine
Arginine
Urea
Ammonia

Girocooow
—~

) S&EowroviromwrooBo e~
OO —JWNDWWOWWO R LWROMNOWWOT
a (S 3]
Forororomw—HHiows
N@O@ww@@@-&bc’o@mml—‘l\)mw

=N
N3 [ )
R oo

o

~ o

[N SN

oo

w
S~
wo—

i}

=
oo

amino acid analysis and to members of the Technical Staff
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A pilot plant mocel aroma recovery unit (Holstein and Kappert, W. Germany) was used for the preparation of aroma concentrates
from some trapical fruit juices and pulps. The effect of some operating variables like vacuum, reflux ratio and condenser temperature
on aroma recovery was studied. Operating the unit closer to atmospheric pressure and low condenser temperature was found to
minimise loss of aroma volatiles. High reflux ratios increased the strength of aroma concentrates prepared.

Fruit juice concentrates are valuable semi-finished products
for the” production of respective, fruit juices, fruit juice
bevera es,d]ams and jellies and fruit juice’ powders. It is well
established that by Concentrating fruit juices, considerable
storage, transportation and packaging” costs are saved in
addition to prowdlnP microbiological Stability in hl?h solid
concentrates. Devefopment of multi-stage evaporators has
rendered evaPora_non_as the most economical method for the
production of fruit juice concentrates. However, during fruit
Juice concentration volatile fruit aroma compounds are. also
evaporated together with water, which results in fruit juice
concentrates faving poor aroma. To overcome this, aroma
recovery before or during fruit juice concentration is practised
for several fruits. _ o

Trcgplcal fruit juices and pulps constitute a major item of
export from Indlia. However, published literature on aroma
recovery. from tropical fruit juices is scarce, In this
commupication, results of a study on some tropical fruit juices
and pulps are reported.

Materials and Methods _
Raw materials; Manqoes S(Alphonso’ and ‘Totapuri’)
Purchased from the local market, were ripened at room
emperature (25+5°C) under natural ripening conditions.
Fully ripe %uavas (Allahabad’ variety) and pineapples were
purchased rom the local market _
Pulp andjuice extraction:  One hundred kg of fully ripe
fruits of man?o and quava as well as 250 kg Of pineapples
were used for”pulp/juice extraction. Mangogs were washed
in tap water, stem portions and any black specks on the surface
were removed using stainless steél knives, sliced and the pulp
was extracted using APV pulper fitted with 30 mesh sieve.
Guavas were washed in tap water and lyepeeled (boiling 2.5
per cent NaOH solution for 2 min) and'washed in'water.”Any

adhering peel was removed by scrubbing, followed by dipping
In citric acid ﬁO.S_per cent) Solution for L min to neutralise
any residual alkalion the Surface and subsequently washed
again In water to remove excess acid. Black specks were
rémaoved with stainless steel knives and fruits were crushed
in a fruit mill. The pulp was extracted b)égassmﬁ the crushed
mass through APV pulper fitted with 30 mesh sieve. Ripe
pineapples after removm?_the crown and stem portions were
Wwashed in tap water and sliced using a mechanical slicer. The
rind wes peeled either with knives or punches, slices crushed
ina fruit mill, and the juice recovered by pressing the crushed
mass In a hyaraulic press.

Aroma recovery:  Mango and guava pulps were diluted
with water r&1:4) and used for recovéry of volatiles in Holstein
and _Kane aroma recovery unit by evaporation and fractional
distillation. Dilution of pulps ias necessary as the heat
exchangers_ in the aroma recovery unit were _Pla_te €.
However, pineapple juice was used without any dilution. The
aroma. [ecovery  unit Is _deslgned to be oP(erate_d near 1o
afmosphere. It has a rectification column packed with raschig
rings. Some ex?_enments were carried out to determine the
opfimum operating P_ressure In the range of 50 to 75 KPa,

Imilarly, reflux Fatios of 20, 30 and” 40 and condenser
temperature of 10 and 30°C were tried. A laboratory type
steam dlistillation apparatus as described by Shah et &l7was
used for the isolation of volatile components from fresn fruit
J[UICG and pulps. The values gbtained were used to calculate
he percentage recovery of different groups of volatile
components in the aronia concentrates.

Analysis:  The steam (listillates as well as the aroma
concentrates were analysed for esters8 carbonyls9
aIcohoIsI%ztotaI oggenate terpenes” and chemical oxygen
demand (C.0.D)

211
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Results and Discussion . _ _
Effect of operational variables:  Table 1gives the chemical
c;on 0sition odf ‘arrc%ma cgncentratesd obtalne(i from ma{]go

nse»’ and ‘Totapur), quava and pineapple by operatin

tgwe aroma recovery ur?ﬂ at fvgo pressureg. At%[()) KtF)ya pFr)essureg,J
the recovery of esters, carbonyls and alcohols in the aroma
oncentrates was lower than at 7 KP gressure. At 15 hnovvn
that these groups 0t compounds are characterized by having
high relative Vvolatilities and hence are difficult fo be
condensed at lower pressure of operation leading to their loss
throu?_h the vacuum pump2l
operation, increase in the Volume of non-condensable gases
results i more loss of volatilestd. Oxygenated terpenes in
gﬁneral, have relatlvelg lower relative Volatilities and hence
oW better recovery &ven at lower pressures of operation,

Besides at lower pressure of
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Thus it is advisable to operate the aroma recovery unit close
to atmospheric pressure. Taple 2 gives the effect of congenser
temPera ure on aroma quality. Retention of aroma volatiles
In all the aroma concentrates PreBared Was hetter at condenser
temperature of 10°C than at 30°C as indicated by COD.

Valugs.

. The results showed (Table 3I) that as the reflux ratio
increased the aroma strength also increased. Thougg the
aroma qual |rt[¥ Was ?ood at Teflux ratigs of 20 and 30, but at
40, the aroma quality was not satisfactory showing some
altered notes. This could be due to loss™ of some™aroma
volatiles having typical fruit notes. Athigh reflux ratjos, only
very small quantities of vapour conglensates were withdrawi
and used as a wash liquid in the wash column. As the volume
of the wash liquid” decreased, efficiency of scrubbing

Table 1 Effect of vacuum on the aroma recovery from some tropical fruits

o System Aroma concentrate
Fruit juice/pulp pressure
(KPa) Esters® Carhonyls* ATConoIs™™ Oxygenated COD**
terpenes*

Guava B 110 1465 u 12 603

50 705 1045 B it 542

Alphonso mango [ 405 041 37 % 245

50 380 5% 3 9% 230

Totapuri mango b 590 300 3 150 677

_ 50 53 213 34 1% 635

Pineapple b 12 93 il b 518

50 570 il 0 u 487

*jlg ger 100 ml; Average values are from duplicate measurements.
D = Chemical Oxygen Demand = mg/100 ml.

Table2. Effect of condenser temperature on aroma
QUALITY

Chemical oxygen demand (mg/200
ml) at indicated condenser temp.

Fruit juice/pulp 10°C 30°C
Guava 603 534
AI{Jhonso mango 245 il
Totapuri mango 677 550
Pineapple 518 446

Aroma quality was typical to the fruits in all the cases.

decreased and there was likely loss of uncondensed vapours.
Concentrations of esers, carbon}/lsl alcohols, oxygenated
terpenes and_C.OD, in the fresh fruit ches/Pqus Urees

are given In Table 4. Based on these values, the percentag

of different groups of compounds recovered in the aroma
concentrates Were calculated. The results (Table 5) indicated
that esters, carbonyls, alcohols and oxygenated terpenes could

be removeg to the extent of 73 to 83 per cent, The recovfe%
In terms of chemical oxg en demand Was In the range 0
to 80 per cent. With th %ype of rectification column used,

Table 3. effect of reflux ratio on the fold concentration

Fruit juice/pulp Feed Evapora-
rate (L/hr) tion*
(%) COD.

fold
Guava 40 3 0
AIPhonso mango 150 40 il
Totapuri mango 160 40 B3
Pineapple w 50 40

*Two passes C.O.D. : Chemical oxygen demand

Aroma strength and quality at indicated Reflux ratio

2 3 40
Aroma COD. Aroma COD. Aroma
quality fold Quality fold quality
Typical u Typical 2 Altered
” 7 , 23 More terpenic
B . S ,
61 . 82 Altered



RAMTEKE el at: AROMA CONCENTRATES FROM FRUIT JUICES AND PULPS 219

Table 4. Chemical analysis of flavour components in fresh juices/pulps (purees)

Fruit Esters Carbonyls Alcohols O?ygenated COD.
erpenes
(Mg/100g) ( po/100g) (mg/L00g) (Mg/100g) (mg/200g)
Guava 69 Kl 1.20 14 545
Alphonso mango 0 43 2.80 10 185
Totapuri mango 42 il 250 103 470
Pineapple n 2 018 0.303 107

Table 5. Flavour components (as per cent of fresh juice) in aqueous aroma distil lates from the aroma
recovery unit

Fruit juice Aroma fold Esters Carbonyls Alcohols Oxygenated COD**
Name quantity (kg)  and quantity* terpenes
Guava 50 14 (36 80 B 8 7 I
Alphonso mango 30 7 (29 9 79 79 8l 18
Totapuri mango 50 1828 8 80 I} a 80
Pineapple 100 oL (16 n 80 8 a n

| H&tgersi in Barenthesis refer to volume of aroma concentrates.
# 4 Cremical Oxygen Demand;

ahout 5 per cent of total aroma components were lost inthe 6 Eskew R K Redfield C S Eisenhardt N Claffey J B and Aceto N C,
bottoms. However, when aroma concentrates Were High density full f_Iavour%raEeJmce concentrate. East Reg Lab, US.
reconstituted with the juice concentrate and evaluated, they Dept Agric Washingion D C AIC 342, 1362

7. Shah B M Salunkhe D K and Olson L E, Effect of ripening process
were found to be comparable with the fresh fruit juice. o1 chemisty of tomto volais. J-So¢ Hort 86 E%gl i i
Acknowledgement 8 Legn&,rd R ][\/I r?nd W|I_Iarde$ R IChanges in vgéa%le ﬁon?tltlu%s &Jrlerbg
The_ authors thank Shri BS. Ramachandra, Area axing O ETTy WIne Dy | TESsier process, 1 Eciiol, W .
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Laboratory refined rice bran oil showed lower hydroxyl, acetyl and peroxide values and higher saponification and ioding values
than industrial refined and unrefined oils. Citric acid was most effective in facilitating degumming and dewaxing. Decreases in
hydroxyl and acetyl values were significant (P< 0.05) with phosphoric, citric and oxalic acids by wet de-gumming in comparison
to phosphoric acid by dry de-gumming. The peroxide value was also decreased with citric acid and phosphoric acid as degumming
agents. Free fatty acid contents decreased significantly during neutralization and most of the phospholipids were removed at the
stage of degumming. Refined oil contained lower amounts of phosphatidyl ethanolamine and phosphatidic acid.

A great deal of technological advancement has been
achieved n the rice bran processing industry. Yet, the most
useful method to minimize the formation of free fatty acids
in the rice bran qil and {0 reduce_re_fmm? losses aré fill a
major canstraint in the rice bran oil industry, Studies of Sah
etal.\ Shah ang Gupta2 Bhattacharya3ang Bhattacharya et
al.4 have contributeq in reducing_the refining losses’ and
enhancing the quality of all.
degumming involves the use of phosphoric, sulphuric, oxalic
or citric acidd while some have used hot water6. However
the work on. physico-chemical characterisation of the ol
durm% refining “process has not been amply studiedy.
Recently, the use of polyelectrolytes in the refining of oil is
receivinig the attention of the oil technologists. Therefore, in
the present study, apart from studying the physico-chemical
characteristics of the raw, industrially refingd and laborato
refined rice bran il, the effect of different degumming agen
on various chemical parameters of oil haS been Used to
evaluate the process of refining for edible purpose.

Materials and Methods _ _

Raw and refined rice bran oils were obtained from M/S
Qswal Vanaspati and General Industries, Lughiana and were
degummed by various chemicals based.on the weight of the
oil"as (Per foIonwn%detalls; (1) phosphoric acid 60. per cent
(dry degumming-DD), (ii) phosphoric acid (.05 per cent
+ ivater (7 per Cent) (wet dequmming-WD), |||P Citric acl
0.5 per cent) + water (5 percent) and (1v) oxalic acid (0.5
er cent) + water (5 per cent), o

These” chemicals were aP led by dissolving in water
whenever necessary and then added to the oil. The
deﬁum_mm%\ dewaxing and neutralization wtere performed
following AO.CS. methods8and bleaching

by the method
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he normal” method of

of Reded. Determination of hydroxyl, acetyl, peroxide,
jodine and saponification values were done by the AQCS.
methods8 The free fatty acid (FFA) contents Were estimated
b}g the method of “Lowry and T_msIeYD and total
P ospholipids by that of AmesXL Individual phospholipid
ractions Were separated by pregaranve TLC usmg the solvent
system, chloroform: methanol: 7N ammonia (65:25:4, viviv).

e spots were visualized with ioding vapours and scrapped
off individually for the estimation of phospholipids directly
from silica gel. Individual spots. were identified
chromatography of standard phospholipics and confirmed by
colour reactions, SamP_Ies of oil were divided into three
replications with duplicate observations, The statistical
calculations were done by one way factorial classification.
Results and Discussion _

The hyaroxyl, acetyl and peroxige values of the laborato
refined Oil wére lower than unrefined and refined (Table
and were similar to those of Jaiswal2and Ramaswamy an
Gopalakrishna6. The saponification  value and iodine
number of [aboratory refined oil were h|g5hest than the other
two oils and meet the 151 specifications (1:S. :3448-1968). The
content of phospholipis and FFA in laboratory refined ol
was also lowest than the other two oils because the removal
of gums and wax was maximum (ciata not given) using citric
acid as the degumming aqent. Such a”comiparison. was
considered necessary to"evaluate the procequre of refining
12 ttﬂg Ioat|>oratory and to make further chemical estimations
| Il

A marked decrease in hydroxyl and acetyl values was
observed during neutralization. I addition, the removal of

by soap formed at this stage by centrifugation sug%ested that the

partial glycerides were removed witf the soap ractiond The
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Table 1 Comparison of physicochemical characteri-
stics of unrefined,industrial refined and laboratory
'refined rice bran oil

_ Industrial ~ Laboratory

Parameters Raw oil refined refined

oll ol

Hydroxyl value 134 96 68

Acetyl value 134 95 6.7
Peroxide value

meqt]kg oil) 500 50 175

{mdg FA released/y fat) 1633 1764 1816

81 9%.5 %1

Total hosphohplds (%) 36 06 0.2

Free fatty acids 32 03 0.2

* Using citric acid as degumming agent.
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mmmg agents used in the experiments eliminated the
%ycen es urmg degummmg and neutralization

( } grox% and acetyl  values decreased
5|gn|f|can y( P<00 phosp horlc acid (WD), citric acid
and oxalic acid comRared 0 phosphonc acid (D), obviously
due to the effect of hydration. The bleaching process did not
influence appreuab these vaIues The C|tr|c acid and
phospharic acid dS rou ta out a significant decrease
|n erOX|devaIue In meg 10 oil (175 and 200 a%amst faw
and industrial refmed 50 oil and using phosphoric
a<:|d D) (25:0) and oxalic acid (27.5) as degurmiming agents.
Thus, the use of citric acid ang phosphoric acid (WD) may
have contributed to the removal of peromdes during refining.
Different degummin agents did pot displ alYI any S|gn|f|cant
effect on jodine numberof the refined oil. However, the use
of these chemicals improved the fodine number of degummed

Table2. Effect of various degumming agents on hydroxyl, acetyl, iodine and saponification values of rice
bran oil at each refining stage

Treatments Degummed Dewaxed Neutralised Bleached Mean
oil il oil oil B
Hydroxyl value
Phospharic acid EDIQ 135 133 97 95 15
Phosphoric acid (WD) 118 15 70 6.3 91
Citric acid 18 u3 6.9 6.7 92
Oxalic acid 15 11 68 6.5 90
Mean (A) 21 us 16 13 -
Acetyl value
Phosphoric acid (DD 134 132 96 95 14
Phosphoric acid (WD) 10 14 6.9 6.2 89
Citric acid 17 12 68 6.6 91
Oxalic acid 114 10 6.7 6.5 89
Mean (A) 19 7 75 12 —
loding number
Phosphoric acid (D D 871 921 96.9 977 935
Phosphorlc acid 876 932 974 983 941
Citric acid 885 92,6 %.1 Bl 938
Oxalic acid 84.9 908 974 R.7 929
Mean (A) 870 922 9%.9 9.2 —
Sap. no. (mg FA released/y fat)
Phosphoric acid DI%} 1041 1638 1742 154 1694
Phosphorlc acid (W 1738 1760 1833 1810 1785
Citric acid s 167 1839 1810 1784
Oxalic acid 1780 1828 1815 1814 1809
Mean (A) m7 1m0 1807 19 —
Critical difference (P<0.05) _ o
Parameters Hydroxyl Acetyl lodine Saponification
value value number number

Treatments (T) 003 003 15 13
Reflnlng stage (5) 0.03 0.03 15 13

XS 010 0.0 4.2 37

DD = Dry degumming; WD = Wet degumming
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oil as some saturated fatty acics were removed with the gum  hydroxyl and acetyl values, (Table 2) seems to have confributed
due 10 h}/dratmn. The "saponificationnumber increased  £0 enhancing the”saponification value, Similar results have
significantly in the neutralized oil and different degumming  been reported by San et al' and Bhattacharya3 _

a%ents (aquequs) ncreased this value as comipared @ The ‘content “of FFA decreased. 5|gn|f|cantI% dunng
phosphoric acid (DD). The removal of higher %uant| ofwax neutralization (Table 3) since citric acid and phosphoric ci
(data not given) and partial glycerides as indicated byreduced (WD) Initially removed some FFA in degumming and,

Table 3. Effect of various degumming a(fents on free fatty acids and phospholipids content of rice bran
OIL AT EACH REFINING STAGE

Degummed Dewaxed Neutralised Bleached Mean

Treatments oil oil oil oil (B)
Free fatty acids (%

Phosphor)![c acid Eﬁ)[é 2.3 21 03 0.3 12
Phosphoric acid (WD) 16 14 04 0.2 09
Citric acid 16 14 06 0.2 10
o 5 F 8"
ean . . ) ) —
Phospholipids (%

Phosgholir?ids EE% 06 06 04 04 05
Phospholipids (WD) 07 04 04 0.2 04
B8 % B
xalic aci ) ) ) ) )
Mean (A) 08 05 0. 0.3 —
Critical difference (P<0.09) Free fatty acids PhothoIipids
R S o i
efining stage . )
T X Sg 0 on 0.05

therefore, FFA were reduced to minimym (0.2 %915 cent) oil. These phospholipics in small quantities are indeed useful
during neutralization and this aspect is well knownd Most  as antioxidants as well as a dietary component¥in the rice
of thé'phospholipids were removed at the degumming stage  bran all.
and DD wes also effective. However, litfle, removal of
Phosphohmdswasobserved at each stage of refinng and all - Acknowledgements
he ‘aqueous Systems were hetter™in_removing the  The authors express their Prautudes to Er. SP. Gupta,
phospholipics. Irall, four major phospholipid fractions were OrPamc Chemoils Ltd, Malerkotla, Punjab, for makin
present in rice bran ail. Phosphatidyl ethanolamine (PE) and - valtable comments and to Dr. Sudarshan Singh, Dept, 0
Phosphaudlc_ acid QPA) were retained but af a lower level in - Biochemistry, PAU, Ludhiana for prowdmg necessary
he refined oil than the raw oil. Phosphaticylcholine (PC?_and facilities. Thanks are also due to Er. K.S. Ghai, Oswél
phosphatiayl ingsitol (PI) were found in traces in the refined  Vanaspati and General ndustries, Luchiana for providing
oil (Table 4). Chakraborty et al. Bsnowed that PC, PE and  samples of rice bran oil.
P1 viere the major phospholipids present in crude rice bran iy
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Cashew kernels desorb phosphine (PH,) in geometric progression till free PH is well within the PH, holding capacity of cashew,
and then the residue decreases regularly to zero over 9 to 20 days. This trend is reversed in the case of wheat. Desorption trends
of PH,, decrease in levels of computed residues of PH, and negligible levels of phosphorus in cashew go to suggest that PH, in
cashew is retained by lipid portion. The latter desorbs retained PH, completely on removal of cashew from the fumigation
atmosphere. The extensive data provided here make us to conclude that PH, can also become a suitable fumigant for cashew kernels.

The effects of dose, exposure penod and behaviour of PH,
including its restdues |n some cereas wheat fypes and their
milled products have been extenstve mvestl?ated 5 while
the avallable mformatton about thesg parameters In case of
ol seeds ang a foods is scanty, Tkachuk®bat a dose of

h ablets/ton) employmd PH, foungd the
formatton of higher amounts of non-volatle resicues, of PH
in flax and rapeseed. Muthu et a/.1 in their experimental
fumtggtton of fattg commodities at lOg size dosed with 6

¢¢9 PH, (Corresponding to 6 andl 3 tablets/ton), have
found bg eterminin the head space concentratlon an Uptake
9 and 6h of dosed PH, by E)eanut kernels,
geanut cake, geanut oll and cashew kermels respectively.
unflower seeds and walnut retained 100 per cent of dosed
In another study, Muthu et al. have found a retentlon
of 89 10 93 per cent ofdose P by 6 a Pﬁex 05ed cas ew
kernels fumigated with 0
tablets/ton). But all these studtes have based he|r conclusmns
on the concentration of PH, In the head space and not on
theddlrecé determmatton of PH, residues in fumigated ol
Seeds and fatty

A etatled study to compare dosage, exposLre period, amnd
and behaviour of PH, residue i cashew keels and whea
1S Lndertaken at the experimental size of lkg {0 assess the
suitability of PH, as fumigant for cashew kmels and the
findings ‘are reported here:

Materials and Methods

Fumi at|on Wes done at tvvo doses, by keepi mg 300 (100
mg PH;) and 36 y % H,) Celphos pellét in fiiter
Paper D ck underneath the Sommodities in separate flasks
or two weeks3 The commodities were then aired upto 10
days by spreading as thin layers.

Pre aired PH% restdue Pre-aired PH, residue in wheat
samples was eermlne the methad rep orted earlierd
Ten grams of cas ew kern swere (QuicKl we| hed into a
15) mI {ube wh ose mouth 1S |xe W|th 0socket joint,
contammq 30 ml A 50 utton which was then
immediatély closed wif aB40gasss Tnper 0] determme
the residug by a modified method"0 eme hod would
analyse 001 pp.m. PH, In cashew kernels. In all these

0 stucties, the carresponding crop control of the same sample

s|ze was employed as blank.

Desorption experiments:  Desorption experiments with
Pre -aired sam Ies of cashew kernels wheat and those ajred
or 55 hrs an were done as reported earlierD
by the detector stnp me hod Desorption pattern of PH,
from pre-aired, 5 hr aire samples of cashew
kernels3 and wheat Was studted over 5 fr. With aired
6 samples, desorption studies were continued till the red band
ceased 1o form. From these values, levels of computed
resigues were worked outl)

Phosphorus  determination:  Inorganic phosPhorus in
cashew kernels and wheat samples and on the walls of glass
test tubes used in desorption studies was determined by the
method of Bruce as report earlier) with minor
modifications in case of cashew kernels, Ten Prams of cashew
kernels. were blended well with 100 bodmd Water
containing 1 ml 6N HZ04. The blend was allowed 19 stand
for 45 hr with |nterm|ttent stlrnng It was then filtered
throuqh Whatman No. 1filter circle and 5 ml clear (Iat times
very slightly turbig) filtrate wes used for coloyr development
as per BruCe et al.4The reaction mixfure after making up
1025 ml with water ina 25 ml graduated cyliner was allowed
to stand for 40-60 min when ablue coloured precipitate was
formed at the top of the bluish solution. The precipitate wes

284
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tharoughly dispersed in the solut|on by shaking the stopPered
cylindér well and wes then kept in bailing wa er bath

min, when an uniform blye solutlonwas ormed with a few
dark insoluble particles floating on the top of the solutlon
The solution was then cooled to room temperature and
centrifuged for 10 min at 2500 rpm to suspend the floatmq
particles. The clear blye solution wes read at 820 nm a%alns
a reagent blank 3|m|IarIY prepared. In all These
determinations, crop control of equal sample size wes
3|m|larl¥ treated andthe absorbance ofthe crop control wes
substracted from that of the PH3fumigated sample to assess
phosrrslh%%mg formed due to oxidation of PH3and expressed

Results and Discussion
Residues of PH3and phosphorus in fumigated (300
AlP /kq) cashew kernels during storage are Shown In Tah
1, while Table 2 shows a comparison of decrease of PH3
re5|dues I cashew kernels and wheat during storage.
Decrease in_computed PH3 residues durmg Storage "of
fumigated (300 mg AlP/kg) cashew kemels aired for different

periods is shown in Table 3. Comparison of re3|dues of PH3
and phosphorus in 5 and 6 days aired sam les. of cashew
kernels and wheat fumigated with 36 mg/k du”ﬂ? storage
IS shown in Tab Ie4 Companson of chang in P reS| e
durmg stora ﬂ(eo f5t06d aysa|re cashew Kernels and wheat

AlPZkg) is shown'In Table 5. Pattern of PH3residue
esor P ion from Pre -aired and alred samples of cashew
kernels and wheat Is shown in Fig|.

025 A [ 8. [ C.
cosmw Coshew

Asdoss 300 mg kg
FB&C sdosedsme/kyg +

Wheaot

o
~
(=]

s Pre-airing
X 1Shrs ai;ing
L O 24Mhrs oiring

i,’.... ;_H/?’*;--./H
T 2 3 & % 6 1 2 3 & & 0 1 2 3 4 5
Hours

Fig.l.  PH, desorption pattern from pre-aired and aired cashew kernels and

wheat.

(<3 o
= L

Phosphine desorbed (ppm)
o
)
]
—

Table L Ph3(ppm.) and A (Myioog) residues in fumigated and aired cashew kernels*

Aeration period . PH3 residue Pi in kemels Pi i tubes
Determined Computed (po) (pg)

Pre-aired 2.103 + 0.050 - 0.051 + 0.006 -

Bhr 1764 + 0.290 - — -

1 day 1380 + 0.0 - 0.066 + 0.006

2 days.

Immediately 0.657 + 0.059 0991 + 0.042 0.066 + 0.006 _

After 20 days storage BDL 0.001 (one) 0.075 + 0012 ?3%51)+ 0.2

5 days.

Immediately 0.199 + 0012 0467 + 0051 0.139 + 0017 —

After 15 days storage BDL 0.003 + 0001 0.137 + 0017 2148??9; 0.32

6 days.

Immediately 0.235 + 0.006 0512 + 0.051 0151 + 0012 —

After 16 ddys storage BDL 0.003 + 0,001 0.164 + 0012 1300 + 478

(1342)

7 days

Immediately 0.049 + 0012 0122 + 0.029 0.129 + 0012 —

After 6 days storage BDL 0.003 + 0022 0115 + 0.002 215%31)+ 06

10 days

Imme)(/jiately 0018 + 0018 0.03 + 0.006 0.185 + 0.047 -

After 15 days storage BDL 0.004 + 0.002 0.168 + 0.040 (1122.135; 4,68

Mean + SD of 6 replicates;
Pi = inorganic phosphorus.

*Dose: 300 mg/AIP/kg, 2 weeks exposure

BDL + Below detectable limit of the method.
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(36 r_ng/kg{ also show the same pattern over 5 hr. It is
Table 2 Comgarison of fall in ph, residues surpnsmg 0 note that the desorption from similar samples

(p-p.m.) DURING STORAGE (dose 300 mg AlP/kg*) gfhwh%ﬁt 0ed at 36 mg/rg sr}ovWVﬁ a tcorr]nmuo%Js de%rease ?,ver
D Cashew kemels Wheat r. The pre-aired samples of wheat show a large desorption
ags 090 + 000 155 + 0004 ofO.le.PPm. atlsthrm?hmh (ecreases toaIuN\gaIueofB.OZS
) 081 + 0003 34 + 0001 9 M. at the end of 5 fr. Wheat sam‘ples aired for 15 and
4 0414 + 0029 134 + 0007 hrs show only a small desqrption of 0.005 p.p.m. during
6 0.227 + 0.009 1202 + 0003 4thand 5th hr. These observations suggest that the benaviodr
8 0146 + 0012 106 + 0001 of free PH,_residue in cashew ig entirély different from that
2 oors + D ok + D008 wheat. This suggestion is further _streng{then,ed by the
1% 0010 + 0.0003 0774 + 0,003 residue values ShOWﬂ, In Table 5. 1t is IkGIY hat in CaShGW,
16 0.004 + 0.0001 0607 + 0002 the free PH, residue is solely absorbed by the fatty portion,
19 0001 (one) 06275+ 000L which when removed from the fumigation atmosphere can
2 00 0512 +008  desorh large. quantities of dissolvéd PH, in. geometric

Mean £ SD 4 replictes ﬁrog_ressmn till" free PH, content is well within the PH,
* 2 Weeks exposure period; 2 days aired ol mq capacity of cashew, then the residue decreases
_ _ re?ulary over 4 periodd o
At any Qe dose of fumigant (300 or 36 mg AIP/kg), Tt was found In PH, fumigated vegetable oil (rich in
Eattem of PH, desorption from pre-aired and aifed cashéw  unsaturated fatty acids as in cashew fat), large amount of
ermels is quite different from viheat (FI%I). Figs 1Aand  PH, taken up by the oil was almost compfetelg desorbed on
IB show the initial PH, desorption over 5 Ars, from cashew a|r|ng for Ly, This indirectly shows that PH, is largely
kemels dosed at 300 and 36 mg/ka respectively while Fig — retainied by the fatty portion In' cashew.
1C shows that from wheat dosed at 36 mg/kg. Amount of  Free PH, residue determined (Table 1) shows a regular
desorbed PH, from pre-aired, 1 and 24 Tr-aired cashew  decrease during 0 to_10cays airing (2.1 0’0018 p.R.m.E)The
samples is continuously mcreasnb% over 5 hr, this increase  resicue in samples aired or 6 days is shghtl;i higher (0.235
being more atahlgher dose of 300 mo/kg (FigJA) than to pp.m.) than that in 5 cays aired Samples (0199 7.p.m.) for
that at 36 mg AIP/ g From pre-aired samP esatthe end of reasons explamed earlier? In spite of the higher PH,
50rs, 0.25 8 .m. PH, is desorbed from the former while  holding capacity of cashew kernelsd (69 pér cent),
itis Onlx 0055 p.p.m. from the latter. Desorption from 15 compared to wheat™ (62 per cent), the pre-aired cashew
and 24 r aired samples also shows a similar increase over — samples show slightly lower level of free PH, residue (21
5 hrs. There is no difference in the amount of PH, desorbed 8 .m.) than wheat (I 09 p.CP.m._)I) This decrease by about
from 15 and 24 hr aired cashew kemels (300 my AIP/kgf) 10 pp.m. is due to a longer duration of 4 min that has elapsed
over first 4 hr. The corresponding samples of cashew kernelS  between opening of the flask and weighing the samples to

Table 3. Fall in computed ph, residue (p.p.m) during storage of cashew kernels aired for different periods*

Days 5 days aired 6 days aired 7 days aired 10 days aired
0 0.467 + 0.050 0512 + 0061 0122 + 0029 0.036 + 0.006
1 0416 + 0.048 0.485 + 0055 0.082 + 0023 0.025 + 0.006
2 0.267 + 0.029 0434 + 0061 0.047 + 0016 0016 + 0.005
3 0.200 + 0.030 0.283 + 0033 0026 + 001 0.009 + 0,002
4 0145 + 0017 00213 + 0023 0015 + 0.007 0.007 + 0.002
5 0109 + 004 0.157 + 0020 0.006 + 0.002 0.004 + 0.002
6 0.086 + 0012 0116 + 0016 0.003 + 0001 0.0
1 007 + oo 0091 + 00U 0 0
8 0.056 + 0010 0.074 + 0012 0 0
9 0.040 + 0.009 0.057 + 00U
i 0.026 + 0.008 0.039 + 0.008
il 0019 + 0.006 0.024 + 0007
i 0013 + 0.005 0017 + 0.005
B3 0.006 + 0003 0010 + 0.004
Y 0.003 + 0001 0.005 + 0003
b 0 0.003 + 0.001
1 0 0

Mean + SD of 4 replicates
*Fumigated 300 mg/ AlP/kg
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Tabled4. Comparison of ph3(ppm) and Pl (My/ioog) residues in fumigated and aired cashew kernels and wheat
(dose"36 mq AlP/kg, 2 weeks exposuire)

Aeration period PHS3 residue Pi in kernels/ Pi in tubes
_ grain Pg
Determined Computed
Cashew Kernels
Pre—aired 1097 + 0.283 ~
5 hr 0314 + 0014 ] gozs + 000
1 day 0.294 + 0.038 ~ 0.033 + 0.005
5 days.
Immediately 0.036 + 0.0007 0.087 + 0009 0.037 + 0.006 _
After 9 days storage BDL 0.002 + 0.001 0.032 + 0.008 531 + 077
(5.82)
6 days
Immediately 0.028 + 00119 0.067 + 0.005 0.038 + 0.004 -
After 8 days storage BDL 0.002 + 0.002 0038 + 0010 413 + 045
(4.53)
Wheat
Pre-aired 0.237 + 0133 0032 + 0010
5 hr 0.093 + 0.053 - - _
1 day 0.062 + 0.019 — 0.030 + 0010
5 days.
Immediately 0.037 + 0.006 0.0046 + 0001 0029 + 0010 -
After 3 days storage BDL 0.0026 0.029 + 0.009 33+ 17
6 days
Immediately 0.033 + 0.029 0.0050 + 00 0.030 + 0.009 -
After 3 days storage BDL 0.0031 0.029 + 0010 15+ 05

Mean + SD of 6 replicates.  BDL = Below detectable limit of the method

Table 5. Comparison of fall in computed ph3residues (p.p.m.l during the storage of commodities aired for
5 AND 6 DAYS (dose 36 mg ALP pellet/kg, 2 weeks exposure)

Days Cashew kernels Wheat
5 days aired 6 days aired 5 days aired 6 days aired
0 0.087 + 0.009 0.067 + 0.005 0.0046 + 0001 0.0050 + 0.0
1 0071 + 0.008 0.052 + 0.004 0,0046 + 0001 00031 + 0.0002
2 0.053 + 0.006 0.039 + 0.004 0.0036 + 00 0.0031 + 0.0002
3 0041 + 0.005 0.029 + 0.003 0.0026 + 0.0 0.0031 + 0.0002
4 0.030 + 0.005 0.019 + 0.002 00 00
5 0018 + 0004 001 + 0.002 0 0
6 0.020 + 0.003 0.007 + 000L — —
7 0.006 + 0.003 0.002 + 0.003 —
8 0.002 + 0.002 0.002 + 0.0003 — —
9 0.002 + 0.002 00 — —
i 00 00 00 0.0

Mean + SD of 6 replicates.

the sixth replicate. The corresponding time for wheat is 1 from cashew kemels, When the time ofweiﬁhin IS reduced
min 20 Sec. as wheat Is F_oured from fimigation flask to the to 2 min, the pre-aired cashew samples show higher free
fube upto a mark Preca_|brated to 10 gB"So, more of PH3  PH3resiclue than in wheat (Table 4) Which is In accordance
has |ost from kernels during weighing due to combined effects  with its higher PH3holding capacity. As observed in case

of duration of sampling time and higher rate of desorption  of wheatBcomputed residle levels”in cashew kemels are
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also more than the letermined resiclue levels (Table 1). This
excess jn PH, residues, s not due to decomposition 0
|nteract|on roducts of PH, with constituents of cashew but
p srs ue {0 release of PH, drssolvep In fat. Computed
eS| Gp.p.m.) In2 days aired sampedecreasest 2610
over 20 da in storarlre (Table 2) while those in5 da)tys (8 4]%
p.m.) an

g 8 036 are sam les decrgase 10 7er0 over &

6and “of storage respectrvely Table 3).. These
ohservations i rn Icate that caShew kernels fumigated with such
a rgh dose of 300 mo/kg are free of hoth freé and dissolved
residues of PH, within ‘about 22 da

Several batches of cashew kerels examined showed
phosphorus content of 40 rrg/ 00, which Is slightly less than
he reBorted value of 45 miy100 %r The phosphorus vaIues
n Table lshowtatuto 20 a¥s not much o
oxidised |n2 ays alred samp es. This again in rcates at
fat 8 so vent t0 PH, 1s actrn? as barrier for oxidation of

nlgoro on(%ed exposure 0 air over 5to 10 days, only
of phos orus rs noticed, which is ve
much less than tha found ) in wheat!,
\Very low values (413 /ig) 0 Pphosphorus i sice Tbes indicate
the extent of oxidation™of PH, 1S negligible,

Comparison between cashew kemels and wheat in decrease
of their levels of PH, residues during storage (Table 2
indicates that on any day of observation, the former is holdin
a [ower residue than the latter, As for example on 10t an
16th days the resices in cashew kernels are 0078 and 0.004

while the corresponding resides in wheat are 0.925
and 06’97 D.p.m. respectively. e resiclue in cashew kernels
decreases to zero in‘about 21 days, while the same in wheat
on that day, 13 as hrgha30512p M.. These observations
suggest thiat the rate of loss of PH, residues from cashew
kermels is faster than that from wheat Iindicating the
drfferer(rjctes In modes of holding PH, by these” two
commodities

The computed PH, residues (Table 32 from 5 to 10 days
aired cashew samples dunnﬂ storage also show fast ecline
In their levels, Barring slightly hi gher levels, of PH, residues
In 6 cays aired samples e to'reasons already explained, the
residu Ievels n II the samples decrease” (0.46 to 0,036
prpm ) & the period of airing increases from 5to 10da

1S rs In contrast to those observed in wheatD which
showed significant resiclue even after one ear QOur ex enence
has shown that suich a fast decline ages nat qceur in compuited
resiclue arising out of interaction of PH, with constrtuents of

ea
In casepof cashew kennels (36 mg/kg Table 4), the weighing
time of pre-aired kemels is reduced to 2 min to minimise
the loss of PH, during sampling. Cashew kerneIs |n
addition to hoIdrnp a high pre-aired residue (L09 p

also show a requlardecrease in residue IeveIs overO 06 da)f
of airing. Thesamples show a zero residue at the end of
days. The computed residue levels in 5 and 6 days aired

f PHN

AYS.  escapes When
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ortion is not available for determination.
Very low | eves of phos horus content of the kernels indicate
that the oxidation of PH, is negligible.
Under the same condrtrons o fumrgatron wheat shows a
low pre-aired residue level of 0 (p ap &f
15 ahoult 5 times lesser than that in Cashew rneIs Ins |te
of such hrgher pre-aired free PH, resid ue |ncas EwW kern
the residue 0036 pm equals to that in wheat (0037
p p.m.) over of airing due to faster desorption of PH,
rom Cashew kernels Interestrn% the computed resice
levels in'5 and 6 cays aired whedt are nearly 1/7th of the
determinable residues ingicating less mterac lon of PH, in
wheat at lower dosages of fumigation. Viery fow phosphorus
levels are noticed In"wheat fumigated with’lower dosage. As
seen in Table 5, the decrease in com uted resrdues rn cashew
kemels compared to that in wheat iS delayed onv a Week
In spite. of significantly higher resrdues In the" former
confirming, thé rate of desorption of PH, from cashew
kernels IS faster than from wheat,
Tkachuk bfound that treatment of flax and rapeseed at 12
p.p.m. (L2 tabletsfton) PH, levels resulted in approximately
per Cent of the PH, reacting to form residues. With thie
same dose of fumigation (36 mlkg = 12 tabIets/tonI) PH,
residue in cashew Kernels not only” decreases to ne% lgible
level over 2 weeks but also does not show any reaction as
Indicated by low levels of computed resicues (Table 5) and
neglrgrble evels of phos orus gf ablew?1 Qur observatrons
also Contradiict those of uthu 0 found very slow
desorption of PH, from fa
PH, at 36 mg pelletkg tabIets/ton) dose dloes not leave
behind any frée or bodnd resrdues in. cashew kernels, i
addition showin neghgpble evels of oxrdatron products. Fat
portron (42-47 ger o) |nt ese kernels not only appears
0 refain most of the sorbed PH, but also desorb almost
completely. In aqdition, fat ag ears 10,act as harrier not only
for Intera tron of PH; with reactive sites in cashew but also
for its oxidation to phosphorus compounds. Extremely low
levels (0.002 p,p.m.) of stratified PH, In kemels packed in
0jas- trg t contatners will act as toxjcant for any new emerged
insect dunn% stora% or transhipment. Even this residue
he cortainers are opened. As a result of these
observations, based on the extensive data provided, it may
be concluded that similar to wheat, PH, appears not only &
an altemate fumigant but also a suitable fumigant for cashew
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Dietary fibre from blackgram, barley, ragi and rice bran was isolated as neutral detergent fibre (NDF) and their effect on cholesterol
metabolism studied in rats fed high fat-cholesterol diet. The chemical composition of each fibre was also determined and the cholesterol
lowering action correlated with the chemical composition. It was seen that the hemicellulose content of the different fibre correlated
with the effect on cholesterol metabolism. Barley NDF with its maximum hemicellulose content produced lowest concentration of
serum and tissue cholesterol, highest concentration of hepatic and fecal hile acids and fecal sterols. In vitro binding studies also

showed that barley NDF bound maximum amount of bile acids.

Investigations carried out by various workers indicate that
not all dietary fibre has cholesterol loweing action12and
that this effect varies with the source of the fibre. While wheat
bran has been reported to have no cholesterol lowering effect,
Rosmve results have been reported for oat bran and sOyabean

ulls35. Byt no sYStemat|c Investigation has heen carried out
sp far to find out whether the chiemical composition of the
dietary fibre which varies from source to source has any ffect
on its cholesterol lowering action. In this Baper, dietary fibres
from different sources (viz., blackgram, harley, ragi and rice
bran)  have been isolated as NDF and their cholesterol
lowering action studied in rats fed high fat cholesterol diet.
The chemical composition of each” fibre has alsp been
determined and attempts made to see whether the cholesterol
Iowenn?_acnon I related in any way to its chemical
composttion,

Materials and Methods .
_Male rats (Ssorague - Dawdey strain, weight 100-120 ) were
divided into'5 groups of 12Tats each and fed as follows.

Group 1 — Isocaloric fibre-free diet
2 — Blackgram NDF diet
3 — Rag NDF dief
4 —Barley NDF diet
5 —Rice bran NDF diet
The diet had the following composition (g/100 g):

A Fibre-free NDF
Dextrin 615 315
Casein (vit. and fat-freg) 160 160
Fibre — 0.0
Coconut oil b 150

B Fibre-free NDF
Salt mixture 4 4
Vitamin mixture 1 1
Cholesterol 2 2
Sadium cholate 05 05

The composition of the salt mixture and vitamin mixture
Was s given before6, _ _
NDF diet (164 g of A) supplied the same calories as 120
? of A of fibre-free diet. The caloric intake of the rats of filre-
ree and NDF diet groups was kept the same by adjusting
the intake of A. The intake of salt mixture and vitamin mixturg
Was kePt the same in the various groups by giving the same
amount of B (0.9 g/rat? mixed With, the Tequired weighed
quantity of A. NDF Was taken to contribute very little towiards
calorific value. Water was provided ad libitum. The rats were
maintained on the, respective diet for a period of 7 days. At
the end of this period, th%were deprived of food over night,
stunned by a blow at the back of neck and killed™ by
decapitation. The tissues were removed to ice-cold containers
for varigus estimations. Before k|II|ng, 24-hr stool samples
were collected from the rats of each group in metaholic cages.
DF was_isolated from blackgram, ragi, barley and fice
bran according to the grocedure of Goering and Van Soest7.
Blackgram _ragg and_ barley were used with the seed coat
removed. Riceran free from husk was used. In each case,
the NDF was subjected to digestion with a-amylase to
remove the residual starch. _
Determination.of the components of NDF was carried out
using the successive extraction procedure of Goerm? and Van
Soest7. Cholesterol and tnglycerldes were estimated in the
serum, aorta, liver and héart as described earlier8. Fecal
sterols and bile acids were extracted as described by Grundy
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et al,9" Bile acids were extracted from the liver as
described by Okishio et al, Land cetermined as described
before§ Thé l?rocedure of Warwick and Albers2wes used
to precipitate LDL and VLDL in the serum and the difference
in cholesterol contents of the whole serum and the superatant
gave the LDL+VLDL cholesterol,
The NDF Brepared from the different sources was passed
through 20-30 mesh and power of this particle size was used
for I vitro studies. Five hundred mg of NDF was shaken
with 0.3 M NaCl in a small stoppered conical flask for an
hour and then with the solution of the material under study
0.3 M NaCl for 2 hr at 37°C. It was then centrifuged and
the material in the supernatant was estimated. In the Control,
DF.in 0.3 M NaCl wes mixed with the test solution and
centrifuged immediately and the material in the Supernatant
was estimated. The supernatant was acidified fo pH 10 an
the bile acids extracted with ethyl acetate and estimated as
described earlierd

Results and Discussion _
The caloric intake was similar in the rats of the various
groups. The gain in we|gsht was comparable in the rats of the
various %rou 5 (%0 £ 58 ). The liver weight wes also
comparable (65°+ 062 ¢).” .
There wes significant Variation in the pe_rcenta?e of the
various comporients in the NDF from the different sources

d those fed rice bran NDF. Cholestercl in the LDL

21

(Table 1). Hemicellulose was maximum in barley NDF and
minimum in rice bran. In order of gecreasing hemicellylose
content, the various NDFS are barley, blackgiram, ragl and
rice, bran. . Cellulose was. maximum in blackgram and
minimum _in barley. Lignin_ was maximum in"ragi and
minimum in barley, Cutin™+ silica was maximum in rice bran
and minimum_in”barley.

All the NDF (Table2) fed rats showed lower cholesterol
levels in the serum when compared to fibre-free group. Serum
cholesterol . was minimum in rats_fed barley NDF and
maximum in rats fed rice bran NDF. Cholestérol levels in
the aorta, liver and heart were also lower in all the NDF fed
rats when compared to those fed fibre-free diet, excePt In
those fed rice bran. In all these tissues, lowest cholesterol
levels were observed in rats fed barIeY NDF and heftD ||r_1
fractions of serum lipoproteins also showed a similar Ratter_n
of change, lowest in the harley NDF group and highest in
the rice”bran NDF group. _

Serum triglycerioe"levels were lower in rats fed NDF from
barley, ragi and blackgram when compared to those fed fibre-
free liet,“while it wes not significantly different in the rats
fed! rice bran NDF (Table 3J. Lowest level of tnglyc_endes
was observed in barley NDF groups. Triglycerides in the
aorta, liver and heart were also s%mcantly [ower In the rats
fed barley NDF and blackgram 'NDF. The lowest level of

Table 1L Composition of ndf (g/ic0 § ndf)

Hemicellulose Lignin Cellulose Cutin+Silica
Blackgram NDF 4335 + 126 1507 + 047 35,76 + 109 582 + 0.23
Ragi NDF 341+ 09 29.98 + 0.99 2158 + 085 9.02 + 0.28
Barley NDF 7082 + 205 881 +0.31 2001 + 0.64 0.35 + 001
Rice bran NDF 2963 + 0.82 2855 + (.89 2559 + 0.19 1623 + 0.50

Average of values from 6 determinations + SEM

Table 2. Concentration of cholesterol in serum and tissues (Mg/io0 g wet tissue)

Serum Aorta Liver Heart VLDL/LDL

Group (mg/200 ml) (mg/200 ml
serum)

1 15102 + 378 304.12 + 985 13712 + 4207 20212 + 627 3032 + 134
2 1713 + 2.93¢ 32956 + 8.24a 88142 + 25.56" 12731 + 395" 2307 + 0.8%
3 12173 + 3163 33816 + 913 122088 + 28.120 10015 + 4.620 3043 + 0.87a
4 11159 + 2.7% 308.27 + 77a 82103 + 23.9a 12039 + 37 2283 + 0.87a
5 136.96 + 3.47b 36891 + 9.96 128841 + 32.22 18820 + 5.83 B8+ 12

Group 1 has been compared with groups 2, 3, 4 and 5; a = p < 001, b = p between 00L and 0.05

Group 1 — Isocaloric fibre free-diet,
Group 3 — Ragi NDF diet

Group 5 — Rice bran NDF diet
Results are expressed as average of values from 6 rats + SEM

Group 2 — Blackgram NDF diet
Group 4 — Barley NDF diet
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Table 3 Concentration of triglycerides in serum (Tyi00 M) and tissues (/i00 g wet tissue)

Group Serum Aorta

1 921 + 0.29 821.25 + 2546
2 123 + 022 655.34 + 1900
3 74 + 021 16311 + 23.66

4 536 + 017" 694.39 + 1914°
5 865 + 027 799.09 + 22.38

Liver Heart
81428 + 25.24 5400 + 211
73031 + 22930 4782 + 1540
75058 + 24.02 5173 + 2.2
72017 + 20.33b 1718+ 184
794.00 + 23.03 5243 + 184

The expression and statistical significance of the results are same as in Table 2; Superscripts as in Table 2.

tnqucendes in these tissues, except in aorta, was observed
inthe barleg/ NDF. o

_The rats of the various NDF. groups showed significantly
higher concentrations of hePat|c il acids, (Tablé 4), when
compared to those fed fire-free diet. Hepatic hile acjds were
maximum in rats fed barley NDF and minimum in those fed
rice bran NOF. Similar results were observed in the case of
fecal bile acids and sterols. .

In the case of chenodeox¥chol|c acid, agam maximum
amount was hound by NDF from barley and least by NDF
from _ragl (Table 5). The various NDFS'in ,decreasm% order
of binding. of Cthenodeoxycholic acid are Darley,
blackgram/ricebran and ragi,” In the case of cholic acid
maximum amount was hound by NDF from rice bran and
least by NDF from ragi. In decieasing order of cholic acid
gﬁgn% the different NDFs are rice bran, barley, blackgram

]
It rragy be mentigned that NDF represents only the insoluble
components of dietary fibre. The soluble components of

dietary fibre viz., pectins, gum and mugilages are removed
gurmg extraction by the Srocedure of Goering and Van

0est

When the results on the effect of feeding the NDF from
different sources on the concentration of cholesterol and
tr_|rqucer|des In the tissUes and on the concentration of hepatic
bife acids, fecal sterols and bile acids, are analysed in terms
of their chemical composition, significant correlation is
ohserved in the case of hiemicellulosé content of the different

DF and the effect on the above biochemical parameters.
The various NDF in decreasing order of hemicellulose content
are harley, blackgram, ragi and rice bran. The cholesterol
and tnqucende lBvels in the serum and tissuies are negatively
correldtéd with the hemicellulose content the more the
hemicellulose content, the fower the tissue Tipid levels. The
concentration of he_?anc_ bile acids and fecal excretion of
neutral sterols and hile acids seem to be positively correlated,
the |?he_r the hemicellulose content, the " higher the
concentration of hile acids and the greater the excretion of

Table 4. Concentration of hepatic bile acids and fecal excretion of neutral sterols and bile acids

Group Fecal sterols

(mg/rat/day)

67.25 + 2.42
10692 + 374
9324 + 317
13389 + 5.22°
84.83 + 2.45¢

D1 B~ O N

Fecal bile acids Hepatic bile acids

(mg/rat/day) (myl0Q0g wet tissue)
1628 + 0.59 1762 + 617
B3+ 129" 28134 + 9.00¢
2557 + 0.99" 26.75 + 6.56
4257 + 162 28475 + 968

1972 + 067 198.33 + 6.06b

The expression and statistical significance of the results are same as in Table 2

Table D In vitro binding of ndf with BILE ACIDS

Source of NDF

1 Blackgram
2 Ragi

3 Barley

4 Rice bran

Average of values from 6 determinations + SEM

Cholic acid (% bile acids bound) Chenodeoxychlic acid
75.03 + 233 85.68 + 2.48
7373 + 214 80.34 + 201
1152 + 2.64 94.66 + 2.65
80.00 + 2.32 85.68 + 2.23
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fecal sterols and bile aeids. Some correlation is also seen in
the case of cutintsilica content, but opposite to that in the
case of hemicellulose. The various NDFs in increasing orcer
of cutin+silica content are barley, black(];ram ragi and rice
bran. The serum ang tissue cholesterol and triglycerides
correlate positively, the higher the content of cufin+silica
the higher the lipid levels. Hepatic ile acids and fecal

excretion of sterols and bile acids”on the other hand“correlate CS

negatively. In the case of lignin also, a similar correlation

a5 In the"case of cutin+silica 1S seen except in the case of

ragj. Inthe case of cellulose, the different NDFS in increasing
ordler of ts content are barley, rice bran, ragi and blackgram
Correlation is observed only in the case of arley. Cholesterol
and tnglycendes correlaté positively and thé_hepatic hile
acids, fecal sterols and bile acids ne[gatlvel .. Thus, barley

which shows_lowest lipid levels and highest hepatic
concentration of hile acids and fecal excretion of neutral
sterols and bile acids has the highest content of hemicellulose
and the lowest content of lignif, cellulose and cutin+silica.
In the case of other NDF, strict correlation 1s seen only in
the case of hemicellulose. _

As mentioned earlier, the mechanism of cholesterol
lowering action of dietary fibre is believed to be the result
of binding of the hile acids in the intestineX3 It is generall;i
reCQ?mse_d that the rate of hepatic conversion of cholesterd
to hife acids is homeostatically controlled bxthe composition
and concentration qf hile” acids in the enterohepatic
circylation, Hence, bile acid sequestrants like dietary fibre
would redyce the concentration of hile acids in the
enterohepatic circulation thereby increasing the conversion
of cholesterol to bile acids. o

The results of in vitro bmdmg studies indicate that
correlation between the amount of bile acids bound and
cholesterol lowering action exists in the case of NDF from
barley. In this case, there is maximum
chenodeoxycholic acid and the cholesterol _Iowe_nng_a tion
wes also maximum. But in the case of cholic acid binding,
it was next only to rice bran, Rice bran which showeg the

least cholesterol lowering action, however, bound significant 1

amounts of cholic acid"and chenodeoxycholic acid. One
probable reason for the lack of correlation may be due to the
amount of NDF digested in vitro. It is known that significant
amount.of NDF is Qligested in the intestinal tract by microbial
action. Thus, the conditions in vitroand in vivo are different

binding _ of
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Not much information is available as to products of digestion
of the NDF in vivo. It jias been reported that Various
oligosaccharides may result and these %/ also adsorh the
hile acids. The extent of digestion of NDF from lifferent
sources in the intestinal traCt has not been studied.
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Three carotenoid pigments namely fi-carotene, lycopene and
leutin were tentatively identified in the pericarp of ripened berries
of pepper (Piper nigrum L.) for the first time using TLC and
spectrophotometric methods.

White pepper (Piper nigrum L) is prepared from fully nRe
bright red berries after the removal of pencarﬁl“where tne
reccoloured pigment is essentially logated. The purpose of
this work 13 t0 provide some informative data on'the nature
?{lpégtments In ripened pepper berries which are unknown
Il e,

Spectral absorbance measurements were made with a varian
DIVIS-100 vivis sBect_rophotometer. _
Ripened pepper berries were procured from Kerala (India)
air and processed immediately on arrival, Red.pericarp
0) obtained from 90 g fully ripened berries were
omogenised with 25 ml of ri-hexane in an omnimix grinder
for 3" min. The slurry wes filtered under suction and_the
resioue wes rextracted twice with n-hexang as above. The
residue was then repeatedly extracted with 90 per cent
a_(iueous methanol (6 X 25 ml) as described above till the
filtrate was_pale yellow. The filtrates were combined and
extracted with n-fiexane (6 X 100 ml). All n-hexane extracts
\Were Pooled together and concentrated on a rotary evaporator
to obtain 69 g of solid residue, which was made to 2 per
cent In_chlordform. This solution when analysed
jgectroghotometw showed characteristic absorption at 483,
6, 374, 608 4nd 663 nm su gestm% the presence of
cargtenojd and chloro hxll BI ments. The 90 per Cent aq¥eous

methanol fraction remaifing after hexane extraction was found
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to be devoid of carotenoids, as revealed by spectrophotometric
analysis and hence wes rejected. Total carotenoid content wes
estimated at 460 nm using fi-carotene as standard and found
to be 453 mg/100 g ripé’ pepper berries.

The chloroform solution containing carotenoid pigments
was subjected to thin layer chromato%aghm (TLC) analysis
on a prépargtive silica geIGPIate /20 cm glass pla, 5
mm layer thickness) using petroleum ether : benzerie (49:1
VIV) as developing solvent.Four coloured bands were detected
at RT Q.42 (yellow 1), 0.2 (yellow, I1), 0.09 (red I11) and 0.00

reenish brown, 1V). Eaciof these biands was scr fed from
the plate, segarately charged ontg a short column (15x2 cm
containing 0.5 cm bed” of celite and then eluted wit
chloroform. The solvent was removed from each fraction by
blowing a stream of nitrogen and was analysed by
spectrometry as stated abovel Bands I, Il and 1] when
mdmduallY spotted on analytical silica gel G TLC (20x20
om glass plate, 0.25 mm filip thickness)"in solvent Systems
of varymg polarity gave a smgl_e sPot indicating that these
compounds are ¢ romato?rap ical %/ pure. The_absorption
spectra and Rf values of each of these TLC separated
compounds are given in Table 1 The band IV at Rf 0.00
showed_absorPtlon maxima at 419, 455, 481, 611 and 688 nm
suggesting_it fo be a mixture of carotenoid and chlorophyll,
pigments.” This band on further preparative TLC separation
using more polar solvent system consisting of petroleum
ether : benzene : methanol (49:49:2 viviv) Tesolved into a
carotenoid band (yellow, IVA) at Rf 0.09 along with two
chlorophyll bands at Rf 0.574 and 0.854 respectively. The
yellow bg d(IVA)Wasscrap(l)ed, recovered and then analysed
as (escribed ahove (Table 1)

The comlnounds , NI and IVA were identified as
fi-carotene, [ycopene and leutin respectively by comparison
of Rfvalyes'on TLC and characteristic absorption maxima
with available standard compounds and with literature
values34, The compound 11 was not obtained in suffigient
amount for further analysis and hence could not be identified.
Thus,the carotenoids “in ripened pepper berries consist

Table L Rfvalues and spectral characteristic of ripened pepper carotenoid pigments

Pigments Rf value* Absorption maxima (nm)*

hands Solvent A Solvent B Solvent C Hexane Chloroform
I 042 0.94 0.9 414 (inflection) 4594, 491 gh)
Il 0.20 0.94 0.9 47 473 (shg 387, 409, 435
Il 0.09 0.94 0.9 443 468, 49 457 (sh), 482, 515
IVA 0.00 044 0.36 420 (sh), 443, 472 432 (sh), 455, 484

* Each value is the average of three determinations; Solvent A ; Petroleum ether (60-80°) : Benzene (49:1); Solvent B : Dichloromethane : Ethylacetate

(4:1); Solvent C : Benzene : Methanol (25:1).
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essentially of B-carotene, lycopene and leutin, where the latter 2. Purseglove J W, Brown E G, Green C L and Robbins SRI, Spices,
fwo appear o be predomlnant Longman, New York, 1961, Vol. 1, 50
3. Brition G, The BlochemlstrgofNaturaI Plgments Cambridge University
Press London, 1963, 2
8ﬁen F H, Tables for the identification of carotenoid pigments
romatogr Rev, 1971, 14, 13
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The stability of a cellulase enzyme preparation of Trichoderma
viride, Aspergillus ustus and their mixtures having cellulase and
D-xylanase activities was compared with a Japanese enzyme
(Onozuka) during saccharification of alkali treated bagasse. A
varied trend with respect to stability of these enzyme preparations
was observed. Substrate presence increases the thermal stability
of the enzyme during saccharification.

With the, rapid development ofbmtechnology requirement
for industrial enzymes has Increased greaty Nis | ecause
of the fact that the enzymes are remarkably good catal sts
WhICh function selectively and under mild conditions.
industrial enzymes of microbial origin can be produced m
unlimited quantities and also théy can be Rotentlally
mexpenswe But In order to he suifable for technologicd]
app lications, enzymes should he stable under operational
conalitions for wéeks or months,” But most of the enzymes
do not satis thgse requirements.

During the studies on'enzymic saccharification usmgi the
crude enzyme preparations Of A. ustus and T virice) of alkali
treated ba gassel it was observed. that saccharification of
alkali treated bagasse was fast jn the early stages and
decreased gradually. The same trend wes noticed with purified
enzyme resoaratlons a Japanese enz¥me preparatmn —
Ongzuka). Studies were carried out to nd out the stahili
of the cr(de enzyme preparations of A ustus and T. viride
and the Japanese enzyme preparation. in the presence or
absence of substraté under conditions optimum  for
saccharificationl

Enzyme. preparations of A ustus and T viride were
grodu ed in the laboratory accordm% to the procedure of

hamala and Sreekantiah?. Precipitateql crude enzymes were
uged In the Investigations under conditions similar to those
of optimum sacchanﬁcatmnl For c ganson a Japanese
enzyme reParatlon Onozuka) wes incluced in the'trials.
Sacchan ca lon was carried out according to Manonmani and

ree ntiahl
ucing sugar, filter paper act|V|t (FPase),

carboxyme I, cEllulase (CMCase), B-glucos] dase and D-

xylandse act|vmes were determmedl Protein  was

determined by Lowry’s procedure.3
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Stablllg/ of enzymes wes assessed by determining the
ena/me ctivities durm saccharificationl

anum pH and temperature for maximum
sacc ar|f|cat|on of suglarcane bagasse were found to be 4.8

C respectivel Same condmons were maintained In

a teex enments e?orte here, \When the enzyme alqne
Was mcubated (without substrate) both A ustus arid T. viride
enzyme preparations were less stable (Fig.l). Initially T virice
enzyme was more stable retammgl er cent of ifs activity.
As the penod of incubation increased, the enzyme act|v
decreased with t|me 15per cent in 72 hr). A mixture of te
two.enzymes of A. ustus and T. viride ws not stable in the
earher es ofsacchanflcatmn The Japanese enzyme also
sovve ini |a drop in act|V| The residual activity after 72
hr of inculbation was 42 pef cent,

In the presence of substrate, enz>rmes of A, ustus, T. virice
and their mixtures were more stable after 72 hr FIP 1). The
Ja anese enzyme showed only 35 per cent residual activity

after 72 hr ‘even in the présence of the substrate. The
md)andual enzymes were observed to be more stable than the|r
MiXtures
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Fig.|. Stability of FP'ase of cellulase at different periods of saccharification.
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X Mixture of A. ustus and T viride enzyme
AJVa\;qanese enzyme
ith substrate
— Without substrate , ,
(Enzymes in 0.1 M acetate huffer, pH 4.8, and incubation temperature 50°C).
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Resicual CMCase activities in all the enzyme preparations

either alone or with the substrates are presénted in Fig.2. In K
the Initial stages CMC'ase activity was more in the enzyme- i
substrate mixture. However, the activity dropped rapidly after 2

6 hr of incubation. B-glucosidase in the JaPanese preparation
wes more stable comﬁared to the other two enzyme 80
preparations (Fig. 3). In the presence of the sUlbstrate, A. UStus \
enzyme was more stable than T viride enzyme which had 70
4 pér cent activity. Mixed enzyme preparations also showed
similar trend in activity, The Japanese enzyme wes less stable 60F
In the presence of stibstrate. D-xylanase was least stable
compared to other enzyme activitieS. D-xylanase of T. viride
was least stable and the enzyme became’ inactivated within
12 hr of incubation (without substrate), Even the Japanese 40
enzyme showed on_% 41 per cent of residual activity after 1 NN
hr f incubation (without substrate). (Fig. 4). In the presence 30 \
of the substrate, enzyme activity was"stable in the initial \
stages, but the activity dropped rapidly with the progress in 20
saccharification.

It is clear that the Japanese enzyme was more stable 10 -
compared to the enzymes of A. ustus and T. viride. One of . . ~o
the reasons might be' dug to the presence of proteases in the G 2% 78 77
e%/mes O A"ustus (102 Ulmin/mg enzyme) and T. virice
(180 Uimin/mg enzgmeej Japanese enzyme showed very little
BrOtease activity (0.4 Uiminfmg enzyme)4 ProteaseS have  rig3 tability of B-glucosicase of cellulese preparations at different
peen reported o cause the loss of activity of the enzymes periods of saccharification.

In the preparation. Correlation between half-life of the  Legend: As given in Fig. 1
enzyme and susceptibility to proteolysis has been reporteds

50

o/ Activity

P's

incubation period (hr)

100
k
90L4
eoF‘ L
L 4
H,
70k,
2 \ *\
> 60} \
s | \
z < sof ! A
- <2 ' \
> < L1 !
o §
g

11 ! 1
36 214 48 72
Incubation period (hr)
Fig.2. Stability of CMCase of cellulase preparations at different periods ~ Fig.4. Stability of xylanase of cellulase preparations at different
of saccharification. periods of saccharification.
Legend: As in Fig. 1 Legend: As in Fig. 1

Incubation period Chr)
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Different enzymes of the cellulase complex and D-xylanase
didl not show ttie same trend with respect to their stafilties.
FPase of T virice aEpeared to be more stable than the
enzymes of A, ustus 1 |g.l.a and the mixture of the two, as
complete actlthy could e detected uPto 6 hr of incubation.
D-xylanase of T. viride was least stable and the enzyme was
conpletely Inactivated within 72 hr of incubation. Aryl-
B-glucosidase of T. viride wes less stable than that ofA. Ustls.
D-xYIanase of Japanese enzyme was least stable. Thus, the
level of stability ‘differed from one preparation to anther.
One ofthe reasons could be the variation in the susceptibility
of d|ffei[ent enzymes to proteases in the crude enzyme

reparations,

: he enzyme activities showed slightly better stability in
the _preserice of substrate, Such & protection has been
attributed to stabilization of tertiary protein structure when
the enz¥me combines with the substrate to yield a complex
formo. The degree of protection of the enzyme also depends
on the concentration of the sUbstrate. So, the deactivation rate
of the free enzyme is different from the enzyme-substrate
complex. Ulbrich et all have sugoested that the substrate
acts as a stabiliser thus reducing” the inactivation of the

enzyme,
Xnother Rrobab|l|ty could be due. to_B_roduct inhibition.
Cellobiase. nas been Teported to be inhibited by cellobiose
accumulationd Cellobiose wes detected in the’ hydrolysate
obtained from the Japanese enzyme while.no celldbiosé was
detected in the other two enzymie preﬁarat|ons.4But lUicose
the end product of sacchartfication has also been observed
to be one of the strong inhibitors of cellulase8 Glucose or
cellopiose might be Tesponsible for the loss in enzyme
activity. - L .
Since the stability is more essential in technologlcal
applications, 1t haS heen suggestedd that the thermal
Instability can be overcom@™ in saccharification by
continuously adding B-glucosidaseD or by stabilising the

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 27, SEPT/OCT 1990

immobilisationd or by the removal of end

enzyme b){
proguct, %ucose, continuously’

Thus, Japanese enzyme was more stable compared to the
crude enzyme preparations of A. ustus and T. virice. The level
of stability also varied from one preparation to another and
also différent e_nzklm_e_s_of the cellulase comPIex showed
variations in their stabilities. And in presence of the substrate,
the enzymes showed slightly improved stability.
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Biochemical changes in the flour of two untreated maize varieties
viz. ‘Vljay-normal’ and ‘Shakti-opaque-2” stored for 180 days,
were studied under ambient conditions. Qil content of Vijay-
normai’ and ‘Shakti-opaque-2’ flours were 4.6 and 5.1 per cent
respectively. Fatty acid composition in both the varieties almost
remained constant during storage. Increase in peroxide and acid
values during storage, ranged from 6.1 to 7.3 and 1.0to 553 per
centin “Vijay-normal’ and 7.2 t0 8.2 and 0.5 to 51.5 per cent in
‘Shakti-opaque-2" respectively. Bacterial count in ‘Sha*ti-
opaque-2 flour decreased whereas that of fungal infestation
increased after 180 days of storage. Acid value in flour prepared
after heat treatment of kernels (80°C, 3 hr) was almost constant
during 30 days of storage.

. Maize occupies an important ‘olace next to wheat and rice
in the world food supply map. In India, 90 per cent of this
1S directly consumed as human food. Maida, soo+|, grits,
flakes, pre-cooked flour and mill atta are different Torms of
its consumptionl Besides, it is also consumed as poppe
and boiled kernels2 The nitial sources of degradation of
maize are mostly from fungi, insect pest and enzgmes. A
suitable heat treatment tosterilize maize thus becomes
inevitahle to prolong the shelf life_of maize flour and kee
them free from foreign organism. Therefore, in the present
investigation, studies” have been made on fresh untreated
maize flour to find out biochemical as well as microbiologica
changes and the flour prepared after heat treatment to find
out |otr;/Iy biochemical changes responsible for its poor keeping
ality:
q Two, maize varieties viz, ‘Vijay’ (normal composite) and
‘Shakti’ rgopaqfue-z COMPOSite) LiSed in the present stucly, were
rown on the farms of Indian’Agricultural Research Institute,
ew Delhi under icentical agronomical conditions. Untreated
dried samples were, round%t}() mesh) and stored in air tight
containers at ambignt condlitions (temperature, 27-29°C;
relative hum|d|y, 60-70 Ber cent) for a period of 180 cays.
Samples were drawn at 0, 2, 15 30, 60, 120 and 18 da
intervals. In another experiment, maize kemels of bo
varieties were heated at 80°C for 3 r to sterilize before
grinding (60 mesh). These samples of both varieties were
Stored for 30 days &t ambient conditions and samples drawn

#Biochemist
**To whom all correspondence should be made
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at 02468 101520 25 and 30 days intervals for
determ|n|n%a?|d values. Control (unheated) experiment wes
also run simultanegusly. _

Fat/oil from the flour wes extracted and estimated by cold
precolation method of Kartha and Sethi3 Moisture content,
acid value (AV) and peroxide value (PV) of fatfoil were
determined according to AQACAS. Methyl esters of fatty
acids were Ere are ba/ transesterification usmg boron
trifluoride (14 per cent in methanol) and sodium méthoxide
0.4 N in methanol) as descritied by Metcalf and Schmitz6

hese were analxsed on gas liquid chromatograph (GL_C%
using NUCON-AIMIL_ Model 5700 instrument fitted wit
8Iass column (L5m x 6mm) packed with 20 ger cent DEGS

n 60-80 chromosorb W ana fitted with FID detector, column
temperature, 190°C + 1 nltrogen flow, 30 ml/min. Peaks
were identrfied using standard faty acid methyl esters
procured from Sigma chemicals, Relative proportions of fa
acids were determined according to Maddan and Bhatia’,
Bacterial count was determined & recommended in Manual
of m|crob|olog|ca| methods', Mould count was estimated by
standard metfiod using potato dexirose - agar medium.

Moisture cantent of opaue-2 flour at 0, 00, 126G
and 180 days intervals wes 85, 90, 95, 102, 105, 109 and
115 Per cent respectively. In the treated (80°C, 3hr) opaque-2
samples, it was 35, 4.5,"4.8 and 5.3 per cent as against 8.3
. and 103 per cent in control (untreated) &t 0, 10 20
and 30 days intervals reapec_twely. In normal maize flour,
moisture content matchea with opaque-2 within + 0.5 per
cent limit. Qil contents of normal and %aque-z maize flour
were 4.6 and 5.1 per cent respectively. Among fatty acids of
fat extracted from the s_amPI_es at 0 and 130 days of storage
of both the varieties, linoleic acid, which is &ssentjal for

| animal, was the major fatty acid, followed by oleic and

Table 1), The congentration of linolei¢ and stearic acigl was
ound to he higher in normal maize and oleic acid was found
0 be Higher In opaque-2 when compared to each other at
both 0 and 180 days of storage. Similar trend of fatty acid
gom osgoer% | iQtnormal and opace-2 maize was also reported
U .
yPV gf untreated opaque-2 samples wes slightly more than
that of normal maize am?_les at all the stages of storage.
However, in both the varieties, it almost remained constant
during sforage. AV/in unireated samples ofboth the varieties

Ealmmc acid whereas linolénic acid was present in traces

h recorded an increase of 62 and 64 folds resPSeOchely in normal

and o,paﬂue -2 maize samples from 0 to ailg of storage.
This increase in AV was very rapid during first 10dgys which
declined thereafter (Table” 2). There Wes no significant

Department, Indian Agricultural Research Institute, New Delhi - 110 012
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Table 1. Fatty acid composition of oil extracted
FROM NORMAL AND OPAéUE-Z UNHEATED MAIZE FLOUR

STORED FOR 0 AND 180 DAYS

Fatty acids Normal Opaque-2

0 180 0 180

day days day days
Palmitic (16:0) 148 145 153 155
Stearic %18:0) 30 32 18 21
Oleic (L :1f 283 26.7 33 345
Linoleic (18:2 54.9 5.6 495 478
Linolenic ﬁ18:3) _ t t 01 t
Linoleic/Oleic ratio 19 21 15 14
Saturated 178 177 JAl 177
Unsaturated 832 823 829 823
Saturated/Unsaturated ratio 4.67 465 485 465

Mean of duplicate analysis .
difference in the rate and degree of increase hetween the two
varieties. The appearance OF acidity and its sharp increase
could be attributed to the release of fatty acids from ]d
position of trigcyl gl%cerol on fat hydrolysis due to its sudgen
contﬁct with Jipased) e

Colones of Aspergillus and Penicillium increased nearly
42 and 50 fold resRect|ver whereas bacterial count
decreased by 2.5 fold after 180 days, of storage in untreated
opaque-2 samples. Increase in fungal infection and decrease
in bacterial count may be due,to Increase in moisture and
acidity respectively in"flour which in turn are due to increase
In mould count and action of inherent lipase. Bartonllalso
reported decrease in bacterial count as the period of storage
Increased. After heat treatment, AV marginally increased by
2.7and 36 fold in normal and opague-2 aize-samples fror
010 30 days respectively in storage. This wes only 81 and
1.7 per cent respectively of those'in untreated normal and
opacue-2 maize samples.
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Bitterness Ieadm? fothe unBaIatabmty of maize flour within
a short period could be attrinuted only to hydrolytic (rather
than oxidative) _ranC|d|_E¥ which led to the accurnulation of
acids. Hydrolytic rancidiity in the flour of cereal due to the
lipase haS heen reported by many workers283 Therefore, the
shelflife of the flour could be cansiderably improved by heat
tregtment which apart from macﬂvatmg enzymes, lowers the
moisture content. Recently Gupta et alu reported rapid
Increase in AV in the flodr of whole kernelS than i’ ts
82?%1%5 like semolina and processed flour from three maize

The authors are grateful to Dr. JK. Jindal, Division of
Mycology and Plant Pathology, Indian Agricultural Research
Institute,” New Delhi-110 012 for determifing bacterial count
In opaque-2 maize flour,
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Microstructure of coconut haustorium was studied by optical
microscopy using histochemical staining and by scanning electron
microscopy. Outermost layer of the baustorium was composed
of small, compactly arranged parenchyma cells and contained
colourless oil droplets which stained red with Sudan IV solution.
Just below the outermost layer of the hausiorium, two to three
layers of the spongy tissue contained both oil droplets and starch
grains. Subsequent five to six layers of the spongy tissue were
rich in starch grains, their size ranging from 1.5-2.0ft. Innermost
region of the haustorium contained very little starch.

The, ripe fruits of coconut (cocos nucifera L|_nn.2 When
come into contact wath water or moisture for sufficiently long
time, they commence to germinate. The plumule of the
embryo 8rovvs towaras the Soft eye and the other end of the
embryo. evelﬁ)ps an absorpent spongy growth known as the
haustoriumL The haustorium swellS and continues to grow
till it completely fills the cavity and is in close contact with
the endosperm or the kernel. It very finely corrugated surface
exPoses a verg large absorptive sirface area. I colour it is
pale yellow outside and white inside, and in structure it
consists of Joosely connected thin-walled cells with large
Interspaces petween them. o

Changes in weight of the haustorium with the progress of
%ermmatlon also” have been reported2 The ‘weight of

austorium on sixteenth week after the ripe nut wes put in
the nursery, was found to be 25q, which increased to 44,3,
7280, 8900 and 125.2g In 18720, 22 and 24 weeks. Thie
we|% t of shoof increased from 7,910 33.2 _dunn? this period.
BioChemical changes dunrgg the germindtion of the coconut
was reported by Balasuorantaniam et al.3Studlies carried out
on microstructure of coconut haustorium are Eresented here.

Germlnatln% coconut of about 18t0 20 weeks after sowin
was used In these studies. It was cut transversely into
halves and the haustorium was scooBed outasa sm%Ie Mass,
The weight of the haustorium wes anout 72g and the volume
occupied was around 3/4th of the cavity In the nut. The shoot
had no, well-formed green leaves. Hand sections of the
haustorium, both transVerse and longitucinal were made and
examined undler the microscope (PZO Warzava blolo?mal
microscope MBL0). Due to extreme spongy nature of the
haustorium, freeze-microtome sections could not be made.
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Sucan 1V in ethyl alcohol wes used to stain il droplets4
|odine-potassiun-iodide5 was used for staining starch.
Scanning electron micrographs were taken with Jeol80 Modlel
Scannmg Electron Microscope after the sections were
sputtered with_gold ions. o
Diagrammatic representation of the coconut haustorium is
showr in Fig.l. Cross section of the haustorium showed an
outermost Compact layer followed by a spongy and
aerenchymatous tissue " insice. QOutermost layer “of the
haustorium was composed of small, compactly arranged
parenchyma cells.. Many conspicuous, wrinkles were
characteristics of this outérmost layer. This layer contained
colourless oil droplets. When stairied with Sudan IV, which
is essentially a lipid stain, oil droplets were stained red. Inner
to this layer, the spongy and agrenchymatous tissue consisted
of elon%ated cells, irreqular in shape and loosely arranged
enclosi qalr spaces hétween them, _
Just below the outermost, layer of the haustorium, two to
three layers of the spongy tissile contained both oil droplets
and starch grains. Subse%uent five o six layers of the spong
tissue were rich in starch grains, Starch ?rams were small
and globose, their size ranging from 1510 2a. Innermost
region of the haustorium contained very little starch. All the
elon?ated cells ?f the sp?]ngg tissue had a thin coating of oil
inner’ to the wall of each cell. o
Scannm%_electron micrograph of coconut haustorium is
shown In Fig.2.. Few starchi grains are seen. .
Balasubraraniam et a!,3reported that during germination

of coconut, the reduuggTand non-reducing sugars of kernel
A MAGNIREQ PORTION

D (R
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Fig.I. - Cross section 0T Coconut naustorium snowing the Qistrioution
of starch grains and oil globules.
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] Fi.. Scanning electron micrograph of coconut haustorium.

Few starch grains are seen.

decreased. In the haustorium, starch_ increased Ijnearl}/,
and_non-reducing su%ars initially
and then remained constant. The

whereas the reduc,mP
Increased very rapidly

results sugoest that dur|n1g

stored carbohydrates 0

ermination, embryos utilized the
e kermel and that the excess

carbohyarates mobilised from the kernel are stored in the
haustorium as starch. The starch content at 24 weeks of
8erm|nat|on was around L6 per cent. They further report that

uring the early stages of germination Upto 18 weeks, the
embryo utilises the Stored Carbohydrates only and not fat.
Nathanaelo has shown that the weight of oil per nut does not
decrease during the first 18 weekS of germination.

The authors thank Mr. Peter Koshy for SEM studies and
Mr. SGK. Pillai for Optical microscopy.
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Method of extraction oguic_e from plum (prunus salicina LJ Was
standardised. Pulp and juice yield by hot break method wes
higher in all three varieties of plum as compared to cold break
process. Addition of water increased the juice yield but reduced
the total solid content. Fectinolytic enzyme treatment increased
thejuice yield but reduced total soluble solids, total solids, pectin
and relative viscosity of the juice.

Plum ﬁPr_unus_saIlcma Lr) 58 meHor stone fruit of Jammu
and Kashmir, Himachal Pradesh and Uttar Pracesh. [t is a
good source of carbohydrates and mineralst3 Fruits are
mainly utilized for table gu[ 0S8 durln? its limited period
of avallability but its storability at ropm temperature is Poor
because. of “ifs soft texture ‘and _hlgh moisure. content.
Processing of plums into_jam, juic& and wine has been
reported48, The present investigation was, carried out to
standardize the techmque of extraction ofjuice from plums,
Three varieties of plum’ namely Alubukhara’ ‘Satsuma’
and ‘Santa-Rosa’ were selected for the present study. The
fruits were temForanIy stored at low temperature (0-4°C) till
processing. Cold stored fruits were washed in tap water and
P_lU|P was extracted by following strmght extraction procedures.
alfofthe lot was extracted by hat break process. Extraction
was cajried out bi//supe_rfme stainless steel pulger (Raylon
Indlia) fitted with /32" sieve, Extraction af pulp by hot break
extraction procedure involved mashing of fruit with 4 per cent
of water to facilitate heating, crushing and. extraction.
Extracted pulp was heated in‘g steam jaCketted kettle held
at 80°C for 2 min, hot filled in 650 ml Kottles, crown corked
and processed in bailing water for 40 min. Crushed pulp was
heated to /5°C and codled to 37°C and Triz-yme (obfained
from Triton Chemicals, Mysore) was added at 0.5 per cent
and kept for 1216 hr gt 37°C." Then, It wes subjected to
extraction with hydraulic press at a 1pressure of 100 psl.
Physico-chemical analgsls of fresh é)ulé)/gume Was
conducted. Total soluble solids (TSS) were determined by
us% hand refrectometer and were expressed as de1qree Brix
at 20°C using Reference Tables. Total solids (TS) were
determined %rawmetrlcally takmg 10g of sample for dg/mﬁ
at 70°C in'hot air oven to a constant vieight. Acidity and p
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were determined by standard methods of AOACY. Sugars
were estimated by Cane and Eynon method and pectin wes
determined by modified Carre and Haynes method as
described by Rangannal) Viscometer was Used to determine
viscosity of samples hy taking distilled water as standard
reference. Determinations were carried out at 20°C and
results expressed in sec for 100 revolutions of the rotor. Extent
of browning was getermined by taking a known quantity of
sample (20) which was extracted witfy 20 ml of 60 per Cent
ethanol arid filtered. Absorbance of filtrate was measured at
440 nm using Baush and Lomb Spectronic 20 spec-
trophotometer. N _ o

_ RecovefX of pulp andjuice from different varieties is given
in Table 1 Pulp and Juice recovery varied with variety,
treatment and methods used for extraction., PuIP and juice
yield by hot break process was higher in all three plum
Varieties as compared with cold break extraction process. In
‘Santa-Rosa’ vartety, enzyme treatment resulted in recove
of HUICG as high as 90 per cent on pulp basis in hot brea
extraction process (Table 1) _

An increase of 58 per cent of pulp was achieved by
application of heat. Clarified juice yield wes higher bB/ 34
per cent by hot break Process as compared to cold Break
process (Table 1). Juice from enzyme clarified pulp was clear
and bright with" thin consistency.

Approximate composition of pulp obtained with and
without enzyme is presented in_Tables 2 and 3 Pulp of
Alubukhara” recorded maximum TSS and total solids 1.6, 14
and 147 per cent respectively as compared to “Satsuma’ (Table
2). TSS In all three varietiés ranged between 314 per cent.

Ulp seems to contain an appreciable proportion of soluble
solids which depends upon Variety, mode of extraction and
treatment given. Averade total solids ranged from 106147
per cent for pulp and 9.2-12.2 per cent for juices as shown
In Tables 2 and' 3 which indicated that a shght decrease in
TS was observed in enzyme clarified pulp, where suspended
matter settled down after pectinase treatment and was
subsequently eliminated during further processing.

Maximum aciciity of 167 Per Cent wes found in “Santa-Rosa’
pu!p among the varieties tested followed by Alubukhara’ (164
ge cent) and  “Satsuma’ El.BO Der cent) Tes ectwehf ale

. er of AUICG ranged_between'3.3 and 315 (Tables 2 and
3) . The increase in“acidity in plum juice wes attributed to
the de-esterification and degradation of pectin thy enzyme.
Maximum tofal sugars were ohserved in "Santa-Rosa’ (7 per
cent) and minimum I Alubukhara’ (? per cent). Pectin
content was maximum in_Albukhara’ (.37 per cenR followed
by 0.95 per cent and 0.87 per cent in"“Satsuma’ and “Santa-

Present address: *PHT Division, SKUAST, Shalimar Campus, Srinagar, Kashmir.
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Table 1 Effect of variety and processing on the yield of pulp and juice™

Pulp yield (%) in control Juice yield (%) in enzyme treatment
Variety Cold Hot Increase Cold Hot Increase
pressed pressed (%) pressed pressed (%)
Alubukhara 67.0 110 40 820 84.0 20
Santa-Rosa 730 J(ak 41 878 900 2.2
Satsuma 62.0 713 93 790 850 6.0
Mean 67.3 733 58 829 86.0 34

Trizyme enzyme was treated at 0.5%; *On whole fruit basis; **On pulp basis (wiv)

Table 2. Effect of variety and processing on the composition of plum pulp

Alubukhara Santa-Rosa Satsuma

Cold Hot Cold Hot Cold Hot

pressed pressed pressed pressed pressed pressed
TSS (%)°Brix 140 10 130 10 100 100
Total solids (%) 147 us 37 16 107 106
Total sug [5,8 56 50 10 58 55 55
dextrose (%
Reducing st 47 48 57 43 49 43
as dextrose (70
Titratable acidi 146 154 167 164 125 130
as malic acid (%
BH _ 307 308 306 306 308 307
ectin as Ca Pectate (%) 137 137 0.87 0.87 095 100
Browning absorbance ~ 0.18 017 0.20 019 0.20 0.20
at 440 nm.
Stormer viscosity (SEC) 15 iV 8 16 16 1
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Rosa’ respectively ETabIe ). Althou%h the pulp of ‘Santa-  (Tables 2.and 3). A significant decrease in relative viscosity

Rosa’ appeared £0 be more viscous

han other varieties 1t~ nall the three plum varieties wes observed (Table 2). Chan(h;e
contained minimum amount of pectin among three varieties i stormer viscosity may be related to the elimination oft
tested, Pectinolytic enzyme was most beneficial for prodycing  suspended atter during processing by enzyme action,

£

clear juice, thotigh it imparted some brown tints 0 the juicé Viscosu% of the juice was more or less similar in all varietjes

extraCt, There was no residual pectin substance In enzyme — of plum

ecause of the effective pectin degradation in the juice

J
treated pulp (Table 3 of all, variefies. Maximum browning was shown by ‘Satsuma’

Atremendous change in viscosityofthej[uicevvasobserved pulp juice followed by “Santa-Rosa
by enzyme application as compared to

Table 3. Effect of variety and processing on the composition of plum juices

Alubukhara Santa-Rosa Satsuma
Cold Hot Cold Hot Cold Hot
pressed pressed pressed pressed pressed pressed
TSS (%)°Brix 120 100 10 100 80 90
Total solids (%) 122 106 103 103 92 9.2
Total sugars as 50 4.6 6.0 6.0 50 57
dextrose (%)
Rer(Jjuc%ng su ;r) 5.06 41 46 4.6 44 49
as dextrose (%
Titrataible a_c&di(% 167 160 167 164 134 NI
as malic acid (%
Browning absorbance  0.20 0.20 015 0.14 0.16 0.16
at 440 nm,
Stormer viscosity (SEC) 5 5 5 5 5 5

Pectin was not detected in any of the samples.

! and Alubukhdra’, Natural
heir counterparts  colodr native to plum variety present seemed to affect the
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absorbance of prown pigment at 440 nm. The high soluble
solids, total solids, h|?h pectin and acjdity are characteristic
of gl the three variefies as discussed.

The authors are highly grateful to Dr. K.S. Sekhon of the
Food Science and. TeChnology Department. Punjab

Agricultural University, Ludhiand, who rendered facilities
for conducting the research.
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OSMOTIC DEHYDRATION OF APPLES

K. VIDEV, S. TANCHEV, RC. SHARMA* AND VK. JOSHI*
Higher Institute of Food and Flavour Industries,
Plovdiv, Bulgaria

Received 1 April 1989; revised 12 February 1990

The effect of different concentrations of sugar solution viz. 60
to 75%, different temperatures i.e. 40 to 80°C for different
durations (0.5 to 4.5 hr) on the rate of osmosis of apple slices
(d'=20 mm &ht = 15 mm) is reported here. Based on these
results, an emperical equation wes derived which can predict rate
of osmosis (F), percentage of dehyaration of any given fruit slices
of specific size, time (T), given concentration of sugar (%B) and
temperature (t) in the above referred parameters.

Drying is one of the oldest methods of preservation of fruit
and Veggtables and the achievements in this field led to the
development of more improved methods of drying, Relatlvelﬁ
anew trend in this area is the preliminary devvaterm? of fres
fruits and vegetables to 50 %er cent moistire by osmotic means
and subseqlient drying by convection or vacuuml The
method is called osmo-corivection d mg. It provides some
advantage_s over the conventional method of dryln% such as
conservation of flavour, high nutritive value,”deCrease In
BO yPhenoI,omdase activity and less energ){_ consumption’s

ut" there is scanty. information in the Titerature on the
theoretical and empirical equations for the determination of
the rate of osmafic dehydration under the given conditions,
The QP%GC’[IVG of the gresent Investigation Was 1o carry out
ex%en ental studies on the gsmotic drying of sliced apples
un

osmosis under varied conditions. =~ _

ples (‘Golden Delicious)) of technological maturity wer
Used In these studies. These were prel_lmman(ly_ geeled Wit
stainless steel peeler and then shaped in ca/lm rical slices g
20 mm in diameter and 15 mm in thickness. The, osmoti
dehydration was achieved under laboratory conditions in
water bath fitted with a thermostat. Variots concentration
of sugar syrup viz., @ 5 per cent and a

0

0, 65, 70 and 7 | ,_
temperatures of 40, 50, 60, 70 and 80°C were tried. The
Fig.l) o epsure

s_amrPIes were placed on a special mould
fixing separate slices at an equal distance. The ratio of fruit
to syrup wes kept at 1.2 throughout the experiment.

er varjous conditions including “temperature, Sugar
concentration and the contact time”and to work out'an |
e%uatlon of the process which can help to predict the rate
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Observations on the mass flow i.e. loss in weight of slices
g&}nﬂ r%bees process were made. The experiments vikre repeated

The percentage decrease in the mass in relation to the injtial
mass, of fruit n the suggar syrups of various concentrations
for different times and temperatures is shown in Fig.2. |t is
quite evident that there was an increase in the weight loss
(measured in terms of mass flow) with the increase of sugar
s%rtg) concentration, temﬁerature of osmotic bath as well'as
the duration of dipping. The Figure shows that as the duration
of dlgpm time Was Increased, the total weight loss of the
slies waS also increased, but not wath eqdal proportion
throughout the experiment i.e. initially the per cent weight
|oss wias higher and decreased slowdy as the dipping time Wies
increased. It js, therefore, concluced that osmatic drying rates
goer cent weight loss) are conrolled only by partiaf pressure

ifferentials “which' are directly corrélated with_the
concentration of su%ar syrup and temperature. Sugar
concentragion from 6010 75 per cent wes effective in re_movmg
moisture from the treated fruits. However, from practical an
handling points of view, 70 per cent sugar syrui) 15 Suggested
for commercial scale application. The qure also shows that
with Increase in temperature of the osmotic bath, the weight
loss of the fruits wes also incregsed. However, there is a Jimit
of temperature used for osmotic cehydration of apple rings
as the higher temperature above 50°C  causes inferrial
brO\t/Knmg%hofthe pieces on one hand and loss of fruity flavour
on the other,

The experimental data were compuiterised and the following

equation was derived:
F=38- 030/B- (0.5 - 0.016E(3}t +

210968 - 1(T-03) - 000425t
where _
F = decrease in mass, %

g.l. g P y gne nd fat cd mo'uld;
B) Sliced apple rings placed in a mould.

Present address: *Department of Postharvest Technology, Dr. Y.S. Parmar University of Horticulture & Forestry, Nauni-Solan, India
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concentration of the solution, or to estimate the duration at
a given percentage dehyaration of apple fruits.

M. .

M, M= initial and final mass, kg; B = sugar syg(lip

concenfratl_on, % t = temperature of osmotic process °C;  References

T = duration of pYOf_eSS fr. o ) L Ponting J D Watters, G G Forrey R R and Jackson T H, Osmotic
The equation Is valid Tor the values within the following dehycration of fruis, Fd Techrol, 1966 15

intervals 2. Jackson T H and Mohammad B B, New development arising from the

- osmotic dehydration of fruits and vegetables, Sugan Fd Process, 197,

B = 260 — [9) per cent T8
t = (40 - 80) per °C 3. Daw Tin Tin Win U U Aung Tin U Naid Win and Than Nayn U,
T= (0.5 —4.5) per hr ) ) Preservation of fruits and vegetables bydehydratlon Part 1, Union
In the"case of the cylinarical shape of slices (dia. = 20 of Burma, J S Tehnol, L9 2, 3B% - i

mm, ht = 15 mm), the mean error of equation was (5 * 4. Moy JH N, Lain B and Doller A M, Effects of sucrose and acids

30) at a confidence probability of 0.95. 0N osmo-vac dehydration of tropical fruits, J Fd Process Preserv, 1978
2, 13

It may be applied to calculate the percentage dehydration 5. James H and Flink M, Osmotic concentration of fru slices prior to
at a given duration of the process, temperatire and freeze dehydration, J Fd Process Presery, 1973, 2, 265.
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Fifteen species of unconventional wild fruits are identified and
collected for documentation and chemical examination during
su.rve){ of food habits of tribals residing in North-Westem
Himalayan range. Next to water component, the fruits are rich
in sugars (9% —3542%) and mineral matter (05 —4.7%).
Potassium, calcium, iron and phosghorus contents vried from
3410 998, 51 to 671, 2 to 160and 3 to 201 mylOQy fruit pulp,
respectively. Fruits of Rosa macrophylla (769 myl0Qg), Rosa
webbiana (/51 myl00g) and Hippophae rbamnoides (509
myl0Qy) are rich source of vitamin C content. Artocarpus
lakoocha fruits are used in making chutney and as pickle while
sun-dried Diospyros lotus fruits are used throughout the year
by local hill communities.

The primitive societies viz. Gujjars, Bakarewals, Gaddis,
Ladakhis and Kinnars are residing in the Himalayan range
of Jammu and Kashmir, and Himachal Pradesh States, where
temperature fells upto —40°C during winter and the intensity
of ultraviolet radiations are comparatively high. The tribal
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communities in_the remote areas still prefer to remain in
wilderness. During adverse climate and Scarcity of food, the
tribals of thi region consume leaves, rots and rhizomes of
numerous wild plantst3as emer%enc food. The aim of the
resent communication IS to document some lesser known
imalayan wild fruits and study their chemical composition,

The information on the wild edible fruits were gathered
through interviews with local tribal people of different areas.
The Truits were collected from the forests/fields and
hotanically identified, Chemical studies were conaucted on
the edible Earts of followang fifteen fruit species. 1 Aegle
marmelos Linn. 2. Artocarpus lakoocha Roxb. 3. Berberis
umbellata Wall. 4. Carissa spinarum Linn. 5. Cordia myxa
Roxp. 6. Diospyros lotus Linn. 7. Ephedra gerardiana Wall.
8 Fragaria vesca Sch. 9 Hjlfpophae rhamnojdes Linn. 10
Momortlica tuberosa Roxp. 1L Prunus domestica Linn. 12
Rosa macrophylla Lindle 13 Rosa webbiana ROY|6 14, Rubus
niveus Thunb. 15 Ziziphus nummularia Wight.

The edible parts of fruits were analysed for their moisture
ash, crude protein, fat and fibre by ACAC methods. Total
digestible carbohyarate content was computed by difference.
Calcium, potassitim and sodium contents in fruit pulps were
determined flame photometrically while phosphorus by the
method of nge ﬁnd Subba Rowband iron ? Angrews and
Felto method. . The vitamin C content in Tfesh fruits wes
estimated  titrimetrically7 by using 2,6-dichlorophenol-
Indophenol dye.

Table L Proximate composition of Himalayan wild fruits

Name of fruits Physical characteristics Moisture  Ash  Crude  Crude Petroleum  Total
(size, shape, colour, taste) protein  fibre  spirit  carbo-
extractives hydrates
m (%) (%) (%) (%) (%)
AeFIe marmelos 70-100 mm, globose, yellowish, sweet 16.7 0.59 144 210 1800
Artocarpus lakoocha 80-100 mm, Spherical, dirty yellow,
sweetish sour _ 58 16 250 3% 16 B
Berberis umbellata 9-12 mm, spherical, red, mild sweet 84.0 0.53 149 148 128 10
Carissa spinarum. 1218 mm, ellipsoid, Furple, sourish sweet 8.9 0n 0.72 14 026 10
Cordia myxa (unripe) 1518 mm, ovoid, yellowish brown, sour, ripe
sweetish _ 80.4 214 213 518 013 9.9
Diospyros lotus. 16-22 mm, ovoid, purple, sweet 671 18 148 157 02 2180
Ephedra gerardian 57 mm, ovoid, red, sweet 410 4.74 494 1070 252 3BA
Fragaria vesca 911 mm, spherical, red, light sweet 728 2.20 104 718 303 110
Hippophae rhamnoides 57 mm, ovoid, orange yellow, sweetish sour 524 176 2.23 475 694 3237
Momordica tuberosa 75-100 mm, long, pendulous, ribbed with
tubercles, bitter _ 65.6 143 308 817 488 1657
Prunus domestica 1821 mm, spherical, yellowish red, sweet 82.2 2.52 0.57 13% 140 ue
Rosa macrophylla 20-28 mm, ovoid, red, mild sweet 5.6 2.85 4.05 983 186 2498
Rosa webbiana 12-19mm, globose, red, mild sweet 5.4 298 35 112 231 249
Rubus niveus 8-14 mm, spherical, black, mild sweet, 58.2 2.5 356 5.54 419 2625
Ziziphus nummularia 20-25 mm, eliptical, greenish yellow, or red,
Sweetish sour 166 iy 0.65 2.29 005  18%

Each value is the mean of three independent replicates.
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The individual sugars in the fruits were separated by paper
partition chromatography. The solvent systems Used were
ethyl acetate-pyridine-water (12:5:4, viv) and . phenol-
ammonia (80 per cent, wiv). Different sugars were igentified
by spraying with aniline h%/drogen pthalate and simultaneous
cochromatography of authentic sugar samples.

The physical characteristics of thie fruits viz. size, shape,
colour and taste are summarised in Table L The fruits of B
umbellata, E, gerardiang, F vesca and H. rhamnoides are
smaller in size and usually eaten by the children during their
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movement in the forests. Mostly, the fruits have pleasant
flavour, \ater constitutes the mdjor component of wild and
fresh fruits 1.e, 41.0-85.9 per cent whereas carbohydrate
content varies from 9.95 to 35.42 per cent. Fat (petroleum
spirit extractives) is found in lesser concentragion except in
H. rhamnoides (6.94 per cent), M, tuberosa (4.3 per cent)
and R, niveus (4.19 per cent) as shown in Table 1" Among
the mineral_constituents, potassium is dominant over others
(Table 2). The fruits of F vesca, R macrophylla and R
Webbiana are good sources of phosphorus i.e. 201, 141 and

Table 2. Mineral and vitamin ¢ (mgrico oy composition of Himalayan wild fruits

Name of fruits Na K
Ae?Ie marmelos 2 168
Artocarpus lakoocha 7 250
Berberis umbellata i i
Carissa spinarum 4 34
Cordia myxa (unripe) ) 998
Diospyros lotus. 0 242
Ephedra gerardiane 45 710
Fragaria vesca 4 50
Hippophae rhamnoides 69 622
Momordica tuberosa i 339
P.runus domestica 20 670
Rosa macrophylla 49 40
Rosa webbiana 49 730
Rubus niveus B 104
Ziziphus nummularia B 215

Each value is the mean of three independent replicates

130 myyIO0g fruit pulp respectively whereas . vesca (102 m 3
R, niveus (160 mg), M. tuberosa (98 m%) and C. myva (97
mg) are rich in iron. Fruits of R. macrophylla, R. webbiana
and H. rhamnoides contain high concentrations of vitamin
C amonP the fruits studied i.e” 769 /5L and 509 mg/100 g
fruit pul respectively. L

During survey, it Was observed that the ripe fruits of A
lakoochd are_Used In making chutneys by local hill
c?mmun_m . The frmﬁ are sliced, dried and u_sid In 1place
of tamarind. A lakoocha fruit is also used in pickled form,
The sun-dried fruits of D. lotus are widely used th_roughout
the year by the Himalayan Inhabitants. Tender fruits Of M,
tuberosa are used as vegetable. Amon% éhe sugars identified,
glucose, fructose and Sucrose are precomingnt.

Thanks are due to Dr. M.K. Kaul, Scientist, R.R.L. (Br.
Srinagar for botanical identification of the plants and financia
assistance from Mlnlstrz/ of Environment and Forests, Gowt,
of India 15 gratefully acknowledged.

Ca Fe P Vitamin C
107 3 24 63
8 52 3 9
5 3 37 3
5 2 1 kY
87 97 % 2
148 9 23 3l
L 8 72 36
233 10” 01 46
671 1 74 509
69 9% 8 1l
10 30 26 2
62 80 “ 769
5 Gl 19 Bl
35 180 73 Vil
% 2 3 n
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Chapati making characteristics of two recently evolved huli-less
barley varieties were studied. Replacement of whole wheat flour
Upto 25% of barley flour did not affect the chapati quality
aversely. The fannograf)h and amylograph characteristics of four
of these varieties are also reported.

Three types of barle% are, hulled six-rowed; hulled two-
rowed and hull-less. The yse of hull-less barley in malting
Is not feasible que.to handling problems; but &re useful &
food, due to their hlgger digestinility (94 per cent) than hulled
type (83 per cent). “Besidgs, the yield of barley flour from
Full-less barley is"about 10 per cent more than that of hulled
barleyl In North Africa, South Arabia and Far East, barley
Is consumed as pearled grain for soups, s flour for flat bread
and ground grains are”used for porridge’. At the Indian
AgriCultural Research Institute Reqlonal tation, Kamal, a
few promising varieties of hull-less barley have been
developed. The éysme content of two barley “varieties viz.
‘Karan 16" and *Karan 19" and ‘C 306’ variety of wheat have
been reported o be 3.96, 3.24 and 2.39 per Cent (on protein
basis), respectively2. Studies were, therefore, undertaken to
determine the suitability of hull-less barley flour either alone
&r} e{n a%ogbmatmn Withi bread wheats, for the preparation of
IeS,
C%mmercially grown wheat (cv. PBW 154') was procured
from Punjab Agricultural University, Luchiana farm durin
1987-88 crop yéar. The hull-less barley cultivars “Karan 1
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and ‘Karan 19 were obtained from 1ARI Regional Station,
Karnal, The wheat and barley samples were cleaned and
round in commercial disc mill”(chakki) to obtain whole grain
eal. The moisture content of wheat, “Karan 16”and ‘Karan
19 was 84, 80 and 85 Rer cent, respectively. The samples
were then sieved through 24 mesh sieve to Temove 57 per
cent of coarse bran. . _
Chemical characteristics of flour samples such as moisture,
ash, f?rotem, falling number, diastatic activity and damaged
starch were determined according to AACC procedure3
Tannins were estimated by Folin-Denis method of AOACA
Functional A)rogertles of the samples were determined
amylograph and  farinograph “according to AACC3
procedure. All the above Observations Were taken . in
quadruplicate and average values are reported. Test baklngf
of chapati was carried Dut using a standard procedure 0
Haridas Rao et aid and the chapaties were evaluated for
quality characteristics. such as hand feel, flexibility,
appearance, eatmﬁ quality, colour and acceptability _US_IH? a
score of. 110 6, Thie ‘sensory data were analysed statistically
and crifical differences aré reBortedﬁ .
It IS interesting to note that both of these barley varieties
required nearly half of energy as compared to“Wheat for
grinding into meal similar %ranulatl_on. uring milling, the
enerqy Tequirement (Amméter reading of chakki) for barle
samples wes 1 amperes, compared to20 amperes for wheat,
Indlicating that barley graing oTthese varieties were softer than
wheat, The flours were sieved and the extraction rate was
930, 94.3.and 94.7 per cent for wheat, ‘Karan 16’ and Karan
19, respectively. Thousand grain weight and hectolitre weight
of wheat were more than thase of barIeY able 1). The prot&in
content of wheat was Land 2 per cent lower, than that found
in Karan 16’ and ‘Karan 19, respectively; similar trend was
also observed in flour samples. The diastatic activity and
1qlamaged starch were higher in wheat flour than in barley
our.
The falling number values were similar for barley and
wheat (Tablé'2). From the amylograph paste charactefistics

Table 1 Physico-chemical characteristics of wheat and barley cultivars and their flours

Whole grain
Wheat/barley Thousand Hectolitre Protein
(var) grain wt W (NX6.25)
©) (ke) {%)
PBW 154 493 86.9 104
Karan 16 34.3 812 15
Karan 19 3.2 8L6 125

Ash
(%)

Flour
Protein Diastatic Tannins ~~ Damaged
(NXOES.ZS) : act|V||tty / as(ha&r?&%gld stgrc
mg maltose %
" l%g flour) ")
12 100 319 8 80
15 109 29 0 43
14 ur 01 116 53

* Contribution No. FTR-7, Dept, of Food Sci & Technology PAU, Ludhiana - 241 004. Punjab

** |ARI Regional Station, Karnal-132001, India

Ll
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Table 2. Paste characteristics of wheat and barley flour using falling number and amylograph

Variable Falling Gelatinization Peak - Peak Viscosit
no. tem VIScosity wscosgt&/ temp at 95°
) ) G " B0
PBW 154 461 67.3 510 818 35
Karan 16 499 596 1055 905 805
Karan 19 486 583 1045 913 830
PBW 154 + Karan 16* 490 66.5 550 89.0 340
PBW 154 + Karan 19* 41 665 565 811 360

t Wheat (75 %) + Barley (25 %)

it is inferred that the wheat flour had higDher gelatinization
temperature and. lower peak viscosity than'arley flour, while
the peak viscosity temperature of barley flour, was higher,
S_upplementm% barley at 25 per cent fevel did not atfect
sui:mf_lcantly the pasting behaviour of wheat flour..
arinograph water abSorption was notablg higher in wheat
flour (70"per cent} compared to ‘Karan 16" g L per cent)
and Karan 19 ﬁG 3 Per cent) flour (Table 3). H|gh Water
ahsorption by wheat flour may be due to the highly tamaged
starch In wheat compared to' barley flour7. Stjpplementing

barley flour at 25 per cent level to wheat flour improved the  d

mixing characteristics of wheat flour. The dough development
time ot wheat flour increased by 1004 and 116 per cent when

supplemented with 25 per cent ‘Karan 16" and ‘Karan
respectively. The mixing tolerance values decreased from
to 20 BU in case of 25 Per cent barley supplemented wh

flour indicating better handling properties. Barley flour

showed 8reater stability and 1éss softening upon “mixin

compare
WhofJ

to wheat flour

Improved stability

he dough

h from ‘Karan

' was crumbly and hard to roll
compared 0 wheat flour which wes smogth and pliable. The
_ouq 19' had sheeting characteristics quite
similar to wheat dough. The addition of 25 per cent barley
flour to wheat flour"turther improved the ough sheeting

Therefore, the supplementation 0
e wheat flour with 25 per cent barley flour resulted in
/ of dougp)
of "Karan

Table 3 Rheological properties of wheat and barley flours using farinograph technique

Curve characteristics

Wiater Avrival Dough Mixing Stability Softening
absorption* time development tolerance
_ time index _

(%) (min) (min) (BU) (min) (BU)
PBW 154 102 21 37 10 30 80
Karan 16 631 13 48 28 195 63
Karan 19 613 08 25 k¢ 172 3
PBW 154 + Karan 16" 69.3 28 15 2 125 45
PBW 154 + Karan 19 69.1 18 88 20 146 40

+ Weter absorption to center 500 BU; » Wheat (75%) + Barley (25%)

Table 4. Sensory evaluation of wheat, barley and barley supplemented wheat chapaties

Variable Quality parameters
Hand Appearance Flexibility Eating Colour Acceptability Total
feel of spots quality score
PBW 154 45 50 52 48 52 52 299
Karan 16 40 28 28 30 30 21 183
Karan 19 40 35 32 30 32 30 199
PBW 154 + Karan 16a 45 43 48 38 45 43 26.2
PBW 154 4 Karan 1% 45 43 A7 38 45 43 %61
PBW 154 + Karan 16 4.2 43 4.2 35 42 13 2.2
PBW 14 + Karan 1% 45 4.2 47 38 4.3 4.2 51
F ratio 100 7.08** 1405% DA 848 15,86
CD at 1% — 183 0.92 105 103 0.83

t + Sonificant at 1% level

Key to score: Excellent 6, Veasgood 5 Good 4, Fair, 3 Poor 2, Very poor 1

a = Wheat (75%) + Barley (25%), b = Wheat (50%) + Barley (50%)
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properties of wheat flours. With 50 per cent barley and chapati making characteristics as compared with Karan
supplemented wheat flour, the dough was smooth and 16' variety, _
extensible but showed a reduced resistance to extension.  The authors thank Dr. S.S. Johl, Professor of Eminence
Wheat, barley and combinations showed full puffmﬁ. Sensor%/ and Chairman, Agricultural Costs and Prices Commission,
evaluation sriowed! that barley chapaties were slightly greyish - Govt, of India, for his interest and valuable suggestions for
in colour, had tydp|cal_ flavaur probably due to'tarinins and  this stucly.

were slightly harcl to bite but crumbled 8asily in mouth, Such

typical barley flavour wes not perceptible in 25 per cent barley  References

supplemented chapaties, and the colour wes also light brown Kent N L, Technology of Cereals, Pergamon Press, Oxford, 1982, 3rd
[ike” wheat chapati. The differences amon% the various
samples for Bua |g parameters were found to be stat|st|call>r
significant (P< 00L) except for hand fegl (Table 4). The totd
score was highest for wheat chapati g9 ) and Was lowest
for ‘Karan 16' (18.3) and *Karan 19' (199}, respectively. But
in case of 25 per cent barley supplemented chapati, the score
nearl aPproached wheat chapaties. Thus, it can be concluded
that barley flour from these varieties can pe _sup?lement_ed
at 25 per cent level to wheat flour withouit affecting the quali University Press, IOWA, 1967
of chapati adversely, thus extendmg our wheat stpply by 2 Tara K A and Bains G s,Abetermination of damaged starch contents
per cent. The ‘Kardn 19" variety had superior dough hiandling of flours of Indian wheats, Starke, 1972, 24, 159,

n, 1o, - . ,
Ram M, Personal Communication, IARI Regional Research Station,

Karnal, India, 199, . _
Approved Methods, American Association of Cereal Chemists, St. Paul

inn, 1989,
Official Methods of Analysis, The Association of Official Agricultural
Chemists, Washington, D.C,, 13th Ed., 1980. _ _
Haridas Rao P. Leelavathi K and Shurpalekar SR, Test baking of chapati
— Development of a method, Cereal Chem, 1986, 63, 297.
Snedecor G W and Cochran W G, Statistical Methods. The lowa State
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Addition of buffalo milk proteose (BP) and proteose-peptone
(BPP] components 3, 5 and 8 like fractions to both cow’s and
buffalo creams did not reveal any appreciable change in the
Whippabiiity upto an added concentration of 2.0 mg/ml. Cow's
milk cream attained lower wh7|(§) ability (64.3%) in comparison
with buffalo milk cream (%3, /S under Identical conditions of
processing.

\Nhlemg consists of incorporating air in cream to prouce
a stable foam of fairly rigid stricture, The rate of air
Incorporation and gain of over-run are reflected by the term
whippabiiity. A “higher whippabiiity makes’ the air
incorporation Fossmle_m the form of small air cells, As the
wh|pF|ng continyes

smaller Tucler which,
aosorbed layer of protein. _
. AggarwalLfound that a minimum of 2.3 #e_r cent protein
is essential to achieve good standability (stiff in over-run) in
a whipping cream. A good whipping Cream should come to
maximum®over-run within 15 min,”If it fails to do so in 3
min, 1t should be considered as unsatistactory.. Addition, of
different additives as emulsifiers and stabilizers is in practice
o produce a good whlppable cream23 Jelend.and Morr5
have proposed” that proteose-peptone fraction is probably
responsible for the excellent whipping proBertles of
deproteinated whey. Proteose-peptone is thefmostable and ot

tire bigger cells are sub-divided into
In tuf, are again surrounded by an

precipitated anrg with caseins and denatured, whegf Proteins
of mgllt< at PH 46. It1s a heterogeneous protein fraction and
CONSISts 0

three majsor companents named as proteose-
peptone components 3, 5 and 8 on the basis of ascending
electrophoretic mobilities i total whey proteins6. Proteose-
P_eptone components 5 and 8 are reported to he %/ ical soap
ke molecules and largely responsible for good foamin
properties of proteose-peptone in whey 7. However, the effec
of addition of mipor protein com%onents_of butfalo milk
proteose-peptone fraction on the wi |Ppab|||ty of cream has
not yet heen studied. Hence the present stdy Was undertaken.

Uffalo milk proteose (BP? Wes precipitated at 35 per cent
ammonium sulphate concentration from acid whe% H 4.6)[
while buffalo milk proteose-peptone (BPP) was dbiained a
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12 per cent trichloroacetic acid concentration from acid whey
pH 4.6) of butfalo milk. The proteose-peptone components
Viere obtained b}/ ggl filtration On sephacex G-/ column with
0.2 M phosphate buffer pH 6.5 as the eluting buffer8

Whippability of cream samples with and Without added
Proteose peptone components was determined according.to
he method adopted by Kumar and Srinivasand, Skim milk
was pasteurised at 72°C and copled to 35°C. Cream of 40
per cent fat was prepared by mixing ?roportm_nate quantities
of cream having higher fat contént and skim milk usmg
Pearson’s, squaré formulal) It wes pasteurized at 82°C an
homaogenised ai 600 psi twice in a aboratory hand operated
(Gremiac mark HI Mode]) homogemser at 66°C. It wes cooled
to 20°C by placing in chilldd weter. Proteose-%Btone
component fractions at concentrations of 50, 100, 150 and
200 mg were mixed in 2 ml of pasteurized skim milk at 35°C
with the help of a gslass rod jn separate test tubes. These were
then mixed with pasteurised cream at 20°C and volume made
to 100 ml with cream in the nickel cup of Mohr’s aPparatus.
The whipped cream without aaded proteose-peptone Wes
taken as control. The volume of the whipped mix was
determined in the whipping container with the help of a
graduated d|(§). Buiffalo and cow’s milk cream samples with

r without added buffalg milk proteose-peptone components
were examined for their whippabiiity and the results are
shown in Table 1and 2 _

It is quite apparent from Table 1 and 2 that there is no
appreciable change In the whmpabmty of cream on additions
of BP and BPP tomponents fractions. Our results do not
support the, views expressed_bY Jelendand Morrbthat PP
fraction might be responsible for excellent whipping
Propertges of deproteinated whey. This can be accounted o
he hasis of the following probabilities.

(1) The concentrations of BPP components existing in
cream might be sufficient enough to impart their
. maximum’effect on its whippabiiity. =~

(it) The BPP componenis at the concentrations tried out

... May not have any effect in cream.

(1it) The BPP components may not have any role to play
on the Whlﬁpabmty of credm in view of the cumulative
effect of other constituents like casein, B-Iactoglobu_lm,
B—Ia_ctoabummé boving serum albumin, phospholipids,
calcjum efc, 1 _

Sulphyaryl ?roups are one.of the best predictors of over-
rund and “B-Tactoglobulin is the main source of free
sulphg/dgll groups “in milk®, Commonly cited literature
values for B-lactoglobulin are in the range of 2-4 g/1 which
are higher than those reported for proteoSe-peptong fraction

In skim milk76 B-lactoglobulin has been found to correlate

well i whipped toppings over-run (correlation coefficient

P
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0.92) whereasa- Iactalbumm and bovine serum albumin were - characteristics of cream as has been reported by some
not s rt[}mﬂcantly corrglated with any of the functlonal workerss4
prope es tried out". Thus thetvvopossmmtles and () References

are ruled out. 1t is qurte likely that proteose-peptané 1 M L, Ultragesteurization of whippi 3 Milk Fd
components may have %omethmgyto do venh the %ammg achnol, 199 s FRATEALT O Wigpng car, J M

Table L Effect of addition of bp and bpp fractions on the whippability of BUFFALO MILK CREAM

Fraction adced Amount Range Mean + SE Change
alidied %
| (myml)
Corgr . -
BuHIa% milk proteose 01% gtg §§m %g j{r %; +|\§§1
i §13 3471 +0
2.8 - B %7+ 18 ¥ %8
BPP Component 3 like fraction Ol% % - &g 99%% J+r %8 - §§1
i : 3+ - 04
20 Q-9 3%% ¥ 3.% - 10
BPP Component 5 like fraction 01% 91-99 921% i %Zl I 6:6
; 4 1 41 96 i
2 0- 10 W7+ 3/ + 10
BPP Cormponent 8 like fraction Ol% S 28 -9 Sl)(]) %6 i %% +Ni{3
1 90-98 0+77 10
2.8 - 10 % +23 +1

Mean + SE of 3 replicates; BPP —Buffalo milk proteose-peptone; + Increase; —Decrease

Table 2. effect of addition of bp and bpp fractions on the whippability of cow’s milk cream

Fraction acded Amount Range Mean + SE Change
(;-ll(ll([-‘l() %

S i s B %20:_657‘3 %i E 221%9 fN"Zg

; S Y

BPP Component 3 like fraction 01.5 gggg 63.% I 2151 : &0

; s B B
BPP Component 5 like fraction 05 2- 68 %% + 213 N

10 2- [l [+ 2 + 14

i g%: i 23191 L1

BPP Component 8 like fraction 0.8 %4-66 65.% + 8% + (F
il - 10 043 + 2 NI

i 5% e £

Mean + SE of 3 replicates; BPP —Buffalo milk proteose-peptone; + Increase; — Decrease
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The levels of fenvalerate residues from pigeon pea grains as well
as podshell were determined during 1986-87 and 1987-83. Three
emulsion sprays (0.005%, 0.01% 0.02%) and a dust formulation
(04%) were afplred @25 kg/ha. The levels in prdeon pea grains
at harvest did not exceed the maximum residue limit of 1 ppm.
However, more than 1 p.p.m. of residues were found in the
podshells from all the treatments except 0.005% spray.

Fenvalerate is a potential synthetic pyrethroid havranr high
efficacy against lepidoptera,” hemiptera and diptera Tarvae
Infesting several economic crops’. It has also been Prove
effective in checking the pest infestation of some pulses2Z.
It becomes imperative to evaluate the safety of fenvalerate

from the view point of its toxic residues. Several researchers 0092, 0

have worked out its residue levels in greengram, blackgram,
chickpea and cowpea2s, Report on résiques of fenvalerate in
Prgeon pea grains is limited in Indiab, Investigation was,
herefore, atfempted to determine fenvalerate resiolue levels
In pigeon pea graing and podshells.

amplrn? amples of 1 kq mature pods were collected
randomly from the Iolants in fiéld experiment laidout in RBD

inwhich'EC formulation of fenvalerate at 0005, 001 and 0.02
per cent concentrations and its 0.4 per cent dust fi ormu atron

25 kd/ha were applied with knapsack hand spra iyer liquid
ormulg ronl) and hand rotary duster (dust formula on twice
at fortnightly interval initiating at 50 er cent pod formation
gt(aé;)eel during both the years {i.e. 1986-87 and 1987-88) of

riment

raction: The samples from each treatment were
powdered/chopped, mixed and 50 g and 25 g sub-sample of
seed and podshell were extracted “with solvent mrxture of
hexane and acetone (L1 viv 27 respectively keeping solvent to
sample ratio 3.1 The extract wes filtered th ou Buchner
funnel and resicual matter was re-extracted. The filtered
extracts were pooled and diluted with 200 ml of 2 per cent
sodium sulphate solution in a separating funnel. The hexane
|ayer was seRarated and lower acetone [ayer was re-extracted
with 100ml nexane. The combined hexané extract wes drained
through anfydrous sodium sulphate and wes concentrated to
about™> ml at 40°C under vacuum.

Clean-up:  The extracts obtained were cleaned by column
chromatography using 5 g each of anhyarous sodium'sulphate,

jon,
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florisil and neutral alumina (grade 1). The resicues were
eluted wath 200 ml solvent miXture (%:1), hexane : acetone,
vlv). The eluate was concentrated to cryness under reduced
pressure at 40°C and final volume was made up to 5 ml with
Is0-octane for GLC analysis.

Gas-chromatographic analﬁsrs The fenvalerate residues
were estimated by gas liquid chromatography (GLC) equipped
with an eIectron capture detector Nit3 Using metal cqumn

50 cm on% 2'mm 1.d.) filled with 5 per cent OV

Stationary phase on 100-120 mesh ChromosorbG HP). The
column was operated at 250°C, rn{ectron port 280°C and
detector 350°C The minimum etectable limit for fenvalerate
wes 0001 P .. Recoveries of the chemical from fortified
samples at 0.1 and 05 p.p.m. were 80 and % per cent
respectrvely Data presented have not been corrected for

Therryesults on fenvalerate residues in pigeon pea grains and
podshells without graing obtarned durrn ?9865) arg
are presented in Table 1 The residues of fenvalerate detected

d Inthe rirar ns samznled from the lots treated with fenvalerate
a

(Fenv

02, and fenvalerate 0.4 per
cent dus

20 EC) 0,005, 0.
a duri 5g 198587, were on an average
me resBectrve Whereas
during 198788the Ievels were 0,008, 0010, 0017 ana 0,012
m.
P rIJn theﬁoodshellsy the residues detected from the samEIes
rom different treatments viz., fenvalerate (Fenval
005, 001, 0.02 and fenvalerate 0.4 er cent dust g5
urrn 1086-87 were 0N an averag eO 50
88 m reggectrve 6% whereas durrng 1987 88 the IeveIs WWere
D.M. respectivel Iy
he levels, of fenvalerate esrdues In the ains of all
treatments with fenvalerate in its emulsifiable concentrate 8
well as dust formulations were thus 8urte below the toIerance
limit of 1 p. Pm as prescribed by FAQO8 Both the
Form |ations ? {envalerate at the recommended doses ar %e
ound to e safe from consumers’ view points. However,

residues in the podshells without 1\grarns were more than 1
p.p.m. inall the treatments except fenvalerate 0.005 per cent.

Table 1. Fenvalerate residues in pigeon pea grains

AND PODSHELLS

Grain ~ Phdshell ~ Grain  Podshell
(ppm)  (p.pm) (ppm) (p.p.m.)
Fenvalerate (0.005%) 0052 091 0008 0967
Fenvalerate (0.01% 0.050 153 0010 1937
Fenvalerate (0.02% 0122 409 0017 4164
Fenvalerate (0.4% dust) 0055 550 0012 6017

Values are average of four replicates
Values are moisture free bais.
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Maximum residues. in. the podshells were found when
fenvalerate was applied in its dust formulation, indicating its
slow dissipation and longer persistance in the podshells. This
Warrants, precautionary measures before pocshell is being fed
to the animals. Besiges this, the tur fodder (leaves and twin sg
also need to be evaluated for such resiclues to safeguard
animal health. _

The authors are thankful to Searle (India) Ltd., Bombay
for generous supply. of fenvalerate in EC and dust formulations
and altso for providing financial support to the research
project
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BOOK REVIEWS

Rapid Assessment of Communrty Nutrrtron Problems: b)r
Purnima Kashyap and Richard H. Young, Internationg
Development Research Centre SIDRC) B No. 8500
Pn%t%\tr:/gneganada KIC 3 HG, 1989; pp. 60 Price: not

In this booklet (59 pages with 48 pages text) the authors
have collected some information in a few villages, (exact no.
not drven) In Parbhani glistrict (Maharashtra) on Social pattern,
on Tood crops and food preparafion, on infant Teeding
practrces nutrition and health facilites.

drura I'appraisal (RRA)” a new slogan coined: This

“ap rarsa vvas one,in villages in a rajus of 25-30 km of
an agncultural university (MAU) which exists since more than
20 years and another dgricultural university in a semi-arid
area of Maharashtra (Rénori), approxrmatelﬁ 400 km south.
It 5 rather improbable that these,universities hadl not collected
information on agricultural subjects such as cropping, grain
storage, processing, marketing, efc. apphcable {0 tfie area

The team who endured the Tigours of the climate, waited
for buses in the hot sun and walked through slushy fields and
muddy roads deserves all credit. But, since they were only
25-30;, maximal 54 km avvay from the district town Parbanr
with the unrversrty cam(p they could return after a day’s
work The reader has t frnd dut by Inference the number
ofvill ages surveyed. A map ofthe respectrve area would have
been useful for the reader Wwho Is not altogether unacquainted
with the ?eo%ra phy of India. Since reference 1S made o the
traditiona Iy |g teams of sun/eyrn xperts the rea er woud

like to know how small this team s been. Ve leam about oo

the 2 authors and 2 M.Sc. stulents from the Home Science
Dept, of Marathwaca Agricultural University (MAU) and
assume that the team consisted of four,

For the authors the survey must have been agood learning
expenence and, hopefu d/ has also some ouicome for the
vil ages as they cIarm herwise..the booklet remains one
0f the innumerdole, non- consequentral studies. Unfortunately,
the authors have only. studred the recent [iterature (earliest
reference 1974 and earliest Indlian from 1981). Had the authors
taken the trouble to study the Indian literature from the 1920%
onwards they would have realised that much work has been
done and much knowledge acquired through Home Science
CoIIe%es Agncultural niversities, Medical Colleges and
Natiopal Ins tute of Nutrition (NIN), Hyderabad, which had
|ts on in'in 1909 NIN has a Nutrition Monrtonn? Bureau

which sun/eP/s different areas of the country at infervals (a
Nutntron Atfas and a Det Atlas of Indrawe pubIrshed since

resRectrver by NIN Re with some
ofthrs knovvl ﬁe tne authors would roba ave been more
cautious with thelr statements and perhaps also more modest
in giving suggestions and advice.

. Fd. Sei. Techno!., 1990, Vol. 27, No. 5, 319-320

This “gppraisal” has gefinitely not led toan new insight
or revelations. The continuous and multiple advice on what
should be done is quite exasperating, the cIarms exagoerated
(17 out of 43 pages are devoted to advice + recommeridations,
lus interspersed advice in the running text). Everybody
concerned vvrth the freld of nutntron and nutrition Intervention
is_ aware of the prob ems an aIso the conditions in the
villages, the regional stape foods, et

The survey or “appraisal” would have been useful in
preparation of an mterventron programme in the surveyed
villages. It is common knowledge that most of the
programmes specifically governmental, suffer from ill-
execution. If is Well knovin Wwhat has to be done, the question
1S how can 1t be done best and who_can implement it. Had
the authors taken up the Implementation.of one of their many
suggestions much would have been achieved e.. instead of
advrsrnﬁ education programmes (to be done by whom?) it
would have heen extrenely laudable had they faken up one
programme with a single Message only. The need of the hour
Is action and propér implementation, not advice and

consultation,
DR (MRS) C. MANJREKAR
CETRI, MYSORE.

Safety o Irradrated Foods bKIJF Diehl Marcel DEkKET

Inc, 270, Madison Avenue, New York, NY

0p 3?8 P)nce US $125 (US & Canada), $150 AI other

countries

A grain preserved IS a grain produced! It has been the
endevour of sclentists to dévelop techniques to preserve the
produced after much torIrng, 10 feed the teeming
millions of world population. Ifradiation, one of the
technolorgrest rsI hotly ebatedand theep}zoponerrr]tscaggro% onents
Or IfS poten a conomrcs At |
WOfF Fover overs?t ind fl oIrtrcrang argd
oeneral pubhc shou d no keep this technology at bay without
rational discussion,

In this context “Safety of Irradiated Foods™ by J.F. Diehl
is an excellent book, for the people who are non-specialists,
yet genuinely interested n knowing about the FACTS of the
subf]]ect The'book is nicely structured to Introduce the reader
to the subject of Frfod |radiatjon and also enable him to knowy

anout the potentia of this techno od:y and partake In ratronal
drscussrons on the su g)ect xhaustive, - up-to-cate
bibliography hel Cps Peo et dere deep Into the subject If
one aspires to he hook, thus seeks to drsBeI the
mrsgrvrngs fears dog%mg the minds of general public

presentrng he facts as they are and accord “Food Irradiation”
Its due share in the field of Food Preservation and quality
Improvement.

C.SR. PRASAD
INDIAN RARE EARTHS LTD., MYSORE.
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Improving Young Child Feeding in Eastern_and Southern
Africa-House hold levelfood technology: Proceedlngs ofa
warkshop held in Nairobi, Kenya October 1967, pp.380;
Price: not mentioned.

The _proceequs of a_workshop Co-spansared by
International Deve o‘oment Research Centre, UNICEF and
Swedish International Development authority, illustrating the
papers Presented with recommendations and conclusions
constitute the content of this book. Scientists from 19
countries ﬁouth African cquntries, Nepal, India, Sweden,
UK. and USA) have conributed 35 patpers. _

The book begins wath an introduction of executive summary
of the workshap which illustrates the objectives of workshap
followed by general and specific recommendations and
conclustons aimed at improving the feeding of young children,
The specific. recommendations are grouped under five
Important topics for consieration with resPect_ o Infant and
youn(rl child feeding practices name_IP/ breast feeding, anorexia,
Supplementary foods for young chifdren, fermented foods for
young children, fermented foods and germinated flour. These
recommendations and conclusions hdve pragmatic aRproach
to solve some of the fegding problems, The workshop had
five sessions with. specific topics. Each session.had papers
related to the topic followed by useful discussions. These
topics of five sessions are the Tive chai)ters of this book.

The first session Includes papers on 15sues.in |_mprovmgi
child feeding. This session elaborates on examination of red
solutions for y_oung chiid ma|nutritign, complementary food
problem, the’importance of hreast feeding as weaning food
resource. Further, pa}pers throw I|Pht on Use of sorghum and
millets as weaning foods in East Africa and provision of
weaning foods in Tefugee situations. _

The Second session fias the subject Weaning %racnces and
promoting change’ which includes nine papers. These papers
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enlighten the reader on weaning practices available in
Ethiopia, Zimbabwe, Swaziland”and Mozambique and
weaning foods of Kenya, Uganda, Rwanda and Botswana. It
also highl %hts the importance of reintroducing the traditional
weanmgn_ 0S. o

The third session focusses on ‘Fermented foods in child
feeding’. Here a revision on_fermented foods for |mprova
child féeding in Eastern and South Africa is presented. Details
with regard to different fermented foods of South Afyican
countriés namely ‘Ugi’, maize based mahewa, cereal and
legume-based weaning food, cassava-hased fermented foods
a illustrated. . _

The fourth session entitled ‘Food contamination and lactic
fermentation” includes papers on _Weanmg food hygiene in
Kenya, contamination of weaning food in Zirbabwe,
formylation and microbiological “Safety of cereal-hased
weaning foods and bacteriological propérties of traditional
sour parridge in Lesotho. = _

The fifth Session deals on_‘Experiences in East Africa and
Asia namely Neﬁal, India, Tanzania, Sweden and UK, The
papers throt I|gh_t on dietary bulk and its effect on food and
energy intake, "high nugrient density weaning foods from
?ermmated cereals feedm&(pattern \iith reference to feequ
_recxt(Jenc and dietary hufk, food consistency and nutrien
intake o young children.  Further, experiénces on bulk
reduction of traditional weaning gruels, malted weaning fopds
In India, Nepal, and improvediron bioavailability in weaning
foods are recorced.

. The hook is a useful reference book for all those who are
ér'\]tltiaerse}ﬁd and eal with the practical aspects of feeding young

G. SARASWATHI
UNIVERSITY OF MYSORE, MYSORE.

ANNOUNCEMENT

As a consequence of the increase in the cost of printing, publication and postal tariff, it has now become
absolutely necessary to enhance thesubscription rates of the Journal of Food Science and Technology.

The new rates are as follows:

Annual Subscription of Journal

India

Rs. 300/-

Foreign

Air Mail US$ 125/-
Surface Mail US$ 100/-

This will come into effect from the beginning of Volume 28, 1991. | solicit your kind cooperation.

-Editor



AFST(l) NEWS

Bomba]y Chapter Delhi Chapter _
The following office-bearers were elected at the Annual ~ The Annual General Body Meeting was held on 17th June
General body Meeting held on 22nd June 1990 for the year 1990, in which following office-bearers were declared elected
199091 for the year 199091
President :Dr. S, R, Padwal-Desai President + Shri D, S. Chadha
Vice-Presidents : Dr. H. R Adnikari Vice-Presidents :Dr S M. lyas
Dr.J S Pa Dr..D. S Khurdiya
Hony. Secretary ;D S B K Warrier S Y K. Kapogr
Hony. Jt. Secrétary  : Dr. M. Y. Kamat S V. B Oberol
Hony. Treasurer : Dr. AS. Gholap Hony. Secretary » dhri B. L. Kapoor
Hony. Jt Secrétary S S K. Checker
Hony. Treasurer » Shri. P.N. Narang

Calcutta Chapter
TheAnnuai1 eneral Body Meeting was held on 20th April - Jammu Chapter .
1990. The following oﬁice}-lbearers%vere elected for theAg)/ear 9586 AUl General Body Meetm%washeld on 28th June

199091 1990, and the following office-Dearers were elected
President i R N. Ghosh unanimousty for the year “1990-91,
Vice-Presidents St O. P Dhamija President Shri S. S Langer
Shri SK. Das Glpta Vice-President Dr. B L Raing
Hony. Secretary - Dr. Pratap Chakraborty Hony. Secretary Snri Virander Kaul
Hony. Jt. Secrétaries  : Mrs. Maya Mitra Hony. Treasurér R, P. Singh
Shri Ragesh Mehta Councillors Shri G. S, Gaur
Hony. Treasurer : Dr. S Sl Shri A K Gupta

SYMPOSIUM

Defence Food Research Laboratory, Mysore is organising a three day symposium in the third week of January 1%L
on “Convenience Foods - Emerging Technologies, Qua_lltY Assurance and Nutritional Evaluation Technigques”
There will be both oral and poster Presentatlons and technical sessions spread on three days will deal with convenjence
foods from (a) fruits and vegetables; (bg cereals, pulses and oil seeas; (c) meat, fish, goult and dairy products;
(d) chemical ana microbial quiality assessment techniques; (¢) nutritional and safety assessment of converlience foods
and (f) packaging requirements ahd markefin aSJ_)ects. An exhihition on Convenience Foods will be also be organised
on the eve of symposium. Those desirous of attending the symposium may contact Dr. S. S. Arya, Organising SeCretary,
DFR.L. MySoreA00LL (Phone: 26828) for furtfier particulars,
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ASSOCIATION OF %%HOSWEM?S%E%W?&%IOLOGISTS (INDIA)

Central Technological Research Institute Campus, Mysore - 570 013
Subject:- FELLOWSHIPS OF AFST(l)

The Association has SJIeas,ure in announcing conferring of 5. The nomination duly

Fellowships of AFST(1) entitled "Fellow of Association of
Food Scientists and Technologists (India)” SFAFSD to honour
persons who have contributed significantly to the progress
of Food Science and Tech_nolqg%. _
The following are the highlights of the Fellowship:

General:-

L The awardee will be called as Fellow of Association of
Food Scientists and Technolo%|sts(lnd|a and in an
abbreviated form will be termed as_ FAFST.

2. The total FeIIovvsh|Bs of the Association will not exceed
5% of total membership including regular and
members of the Association in any given year or 1)
whichever 1s lower.

Fellowships have been awarded to 22 AFST(1) members
and 4 nop-members who have contributed to the progress of
Food Science and Technology.

EIigibiIit&/:- o _ _

1 "The Fellowship is to honour persons of outstanding merit
Wwho have contnbuﬁed signi |8antlﬁ In the flgld t? Food
Science and Technology eluding R&D. Product/Project
Development, Industry, Transfer of Technology and
Mﬁrelﬁgrr]]g The merit of Contribution should be the main

2. Among the Fellows to be nominated every year 70% will
be from ASFST%) and remaining 30% gy be from non-
members who have contributéd significantly for the
development of Food Science and Technology.

Nominations;-

1 The nominee for FeIIovvsh|dp should be proposed by five
AFST(1) members of good standing for & minimdm of
5 years or bxFZ Fellows of the Association. This is
applicable to S_T(I’%members as Well as non-memers.,

2. Any regular or life' member of AFTS(I) who has been
continuously a member of the Association can sponsor
the nomination for only one Fellowship in a particular

e,
3 ¥he nomination shaH be accompanied by acceptance of

the person proposed. _ _
4. The nomination shall be jn the format given. A brief

biodata of the nominee with highlights oF Scientific or

Technological achievements in the drea of Food Science
and Technology supported by list of publication not
exceeding 10" important research agers or other
sug orting documents not exceeding 20 pages must
accompany the nominations.

life 1

‘oroposed and accepted by the
nominee’s consent sall be sent to the Hony. Executive
Secretary AFST(1) by January of each yedr.

Selection of Fellows:- ,

The nominatigns received will be placed before an expert
committee aﬁpomted by CEC for syitable recommendations
to CEC each year. CEC Iy maaon_ty decision will_finalise
Felowships for each year. The decision of the CEC in this
matter will be final.

Privileges of a Fellow:- . o
ﬁ]e %eilow shaT_l %e entitled to the followin rlghts:-
The awardee will be entitled to add FAFST after his name
& %hort title, _
10 e present and vote at all general body meet%gs._
Topropose and recommend the Candidates for Fellowship

of the Association. .
10 receive gratis copies of one of the publications of

AFS

To fill any office of the AFST(R dul¥ elected.

10 be_nominated to any committee of AFST(l)

To offer papers .and communications to be presented o
before the meeting of the Association.

Cessation (i( Fellowship:- _

1 Any Fellow may withdraw from the Fellowship of the
Association by signifying his wish to do so by a letter
addressed to the or&y. ecutive Secretary, AFST(1),
which will be placed before CEC for accéptance.
Fellowship will be for life time of the member. .
If the Association comes to know of any activity
prejudicial to the interest and well beirig of the
Association, the CEC will have the right to Withdraw
the Fellowship.

Loroy

Canferring of Fellows:- . _
1ne Feﬁgws[up vvﬂvae cont rreg with a Citation at the time
of AGBM or at any other surtable function of the Association.
The Association may, invite some fellows nominated each
year to deliver special lectures in the area of their
Specialisation either at the AGBM or any other function

aranged \Ry AFST(]). _ i,
Please write to Hony. Executive Secretary, Association of
Food Scientists & Technologists (India). CFTRI Campus,
Mysore - 570013, Indiia for apﬁhcatlon forms for nominations.
ast date for receiving the nominations is 15t January 191

Dr. K. Vidyasagar
Hony. Exec. Secrétary



ASSOCIATION OF FOOD SCIENTISTS & TECHNOLOGISTS (INDIA)
CFTRI CAMPUS, MYSORE — 570 013

Nomination Form
We, the following members of AFST(1) Wish 1o propose

Full name and academic distinction
FULL NAME

ACADEMIC QUALIFICATION :

Date of Birth Avreas of specialization

for election of the Fellowship of AFSTFI). We append helow the statement of hisiher claims for election as Fellow and
certify that in our opinion hefshe is fully (%uallﬁed for that distinction. W\e also cernf)é_that he/she has been informed of
the obligations attaching the fellowships of the AFST(1) and agreeble, if elected to dbide by them.

Statement of the proposer (not to exceed 100 words) setting out the discovery, invention or other contribution to newer
or process/ products or the industrial development of the knowledge made by the candidate.

Seconder’s name & Signature Proposer’s name & signature
Date: Date:
Station: Station:

(Signature of supporters from personal/general knowledge)

W 2) 3)

| agree for the above nomination

(name & signature)

Note: (1) Five copies of the candidate’s bio data and list of important scientific publications not exceeding. 10 pages and
one set of reprints or supportm? documents not exceeding 20 pa%es shall be attached to this form.

2 ,?]dd{tional information that would be of assistance in considering the nomination may be supplied in separate
Sheet,
(3) Last date for receipt of nomination at the office is 15th January 1%L



ASSOCIATION OF FOOD SCIENTISTS & TECHNOLOGISTS (INDIA)

CFTRI Campus, Mysore — 570 013, India

NOMINATIONS FOR AFST (I) AWARDS FOR 1990

Nominations for the following awards of the AFST, (1) for the year 1990 are invited. All nominations should
be sent by Reqistered post, 50 as to reach Honorar%, Executive Secretary. Association of Food Scientists and Technologists
(India), CFTRI Campus, Mysore — 570 013, before 15t January” 1901

PROF. V. SUBRAHMANYAN INDUSTRIAL ACHIEVEMENT AWARD

The quidelines for the award are;
(i)  Only Indian nationals with outstanding achievement in the field of Food Science and Technology will be
considered for the award.

)
(i) The nominee should have contributed signifi_cant_ly o the enrichment of Food Science and Technology, and
the development of agro-based food and allied industries in India.

(iit)  The nomination duly proposed by a member of the Association must be accompanied by the biodata of the
candidate highlighting the work done by him for which he is to be considered for thé award.

(V) E;e aw?rdee will be selected by an expert panel constituted by the Central Executive Comittee of the
sociation.

The envelope containing the nominations along with biodata and contributiongsggive copies) should be superscribed
“Nomination for Prof. V. ‘Subrahmanyan Industiial Achievement Award — 1

LALJEE GODHOO SMARAK NIDHI AWARD
The quidelines for the award are;
(i) TheR &D grou /gerson_ eligible for the award should have contributed si%nificantly in the area of Food

Science and Technology in récent years with a good standing in his/her figld of specification.

i) The nominee)s) should be auly sponsored by the Head of the respective Scientific Institution and the application
U E?grnE I'gaﬁgvea;d) should highli%;hp completeydetails of the conPributions made by the candidates %P]d their

(il Xshgo%}/g%{gﬁe(s) will be selected by an expert panel constituted by the Central Executive Committee of the

SmarTaT<e ﬁrll(\{ﬁ;oBmJgt%ng the nominations (five copies) should be superscribed "Nomination for Laljee Godhoo



BEST STUDENT AWARD

The award is fo be given to a student having a distirl(];uished academic record and undergoirnog_the final year
|

course in Food Science and Technology in any recognised University in India. The aim of the award'is to recoghise

the best talent in the field and to encourage excell&nce amongst thie student community.
The quidelines for the Award are;

(i) The applicant must be an Indian national
(1) He/She must be a student of one of the following courses:
(8) M.Sc. (Food Science)/ (Food Technology)
(b) B Tech., BSc. (Tech), B.Sc. (Chem. Tech) with Food Technology specialisation.

(i) Hefshe should not have completed 25 years of age on 315t December 1990

Heads of the Department of Food Science and Technology in various Universities m_aX sponsor the name
of one stugent from each institution supported by the cantdidate’s biodata, details starting from high school
onwards, including date of birth and post-graduate performance to date (five copies).

The envelope containing the nomination should be superscribed “Nomination for Best Student Award — 1990

YOUNG SCIENTIST AWARD

This award is aimed at stimulating distinguished scientific and technological research in the field of Food Science
and Technology amongst young scientists i their early life.

The quidelines for the Award are;

1 The candidate should be an Indian national below the age of 35 years on 31st December 1990 working in
the area of Food Science and Technoogy.

(i) The candidate should fumish evidence of either.

() Original scientific research of high _quality, primarily by way of published research paﬁers and
(especially if the papers are undef joint authorship) the candidate’s own contribution to the work.

OR

(b) Technological contributions of a high order, as reflected by accomplishments in process design
etc.-, subStantiated with documentary evidence.

The application along with details of contributions of biodata (five copies) may be sent by registered post with
the envelope superscribed: “Nomination for Young Scientists Award 1990,



JUST PUBLISHED

COLLECTIVE INDEX
Volume 1 to 25 (1964 - 88)

Collective Index (Author and Subject) of the Journal of Food Science and Technology is just released
and is available for sale.
Size: - D/Quarto.
Price:  Rs.200
£ 5

US$ 30
(Inclusive oUfostage)

POLLUTION MANAGEMENT IN FOOD INDUSTRIES
Contents include Dairy Industry; Marine and Animal Products; Grain Storage and Flour Mills; Edible
Ol Industry; Fruits and Vegetables and Microbial Methods.

Royal Octavo
Pages. 248 + XII
Price; Rs.200
US$ 25
(Postage extra)

BAKERY ADDITIVES

(An Annotated Bibliography)
(1978 - 1988)

This bibliography contains 364 titles, distributed over 42 sections covering all aspects of Bakery Ingustry.
Price: Rs.50
US$.2
(Inclusive of Postage)

Copies are available with the Secretary, AFST(1), CFTRI Campus, Mysore - 570 013
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1 Manuscripts of papers (in triplicate) should be typewritten in double space on qne side of bond paper.
They should be complete and in final form. The paper should not have been published or communicated
for publication anywhere else. Research Notes should clearly indicate the scope of the investigation
and the salient features of the results. Only invited review papers will be published.

2. The typescript should be arranged in the following order: Title (to be typed in capital and small letters
for Research Papers and all caitals for Research Notes), Authars’ narnes (all capitals) and Affiliation
(capitals and small letters). Also give a short running title not exceeding 10 words'as a footnote.

3 Abstract: The abstract should indicate the principal fingings of the paper and typed in single space.
It should not be more than 200 words and in such a form that abstracting periodicals can reachly use it

4. Use names of chemical compo_un_ds and not their formulae in the text. Methods of sam?Iin , humber
of replications and relevant statistical analyses should be indicated. Footnotes especially for text should
be avoided as far as possible.

B Tables: Tables as well aspraphs, both representing the same set of data, should be avoided. Tables
should be typed on separate sheets. Nil results should be indicated and distinguished clearly from
absence of iata, which is indicated by " sign. Tables should not have moré than nine columns.
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% 6. Illustrations: Graphs and other line drawings should be drawn in Indian ink on tracin p@llperorwhite
0 drawmgopa&s_r preferably art paper not b||g er than 20 cm (OYaxm?)x 16¢m (OX axis). The lettering
0 should oe twice the size of the printed letter. Photographs must be on glossy paper ‘and must have
0 good contrast; three copies should be sent.
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1. References: . Names of al| the authors _ananwnh title of the paper should be cited. Abbreviations
such as et ai, bid, 1oem should he avoided. "References should' b ser|a_ll¥ numbered as Superscripts
In the order they are cited jn the text and the same order should be mairfained in the reference list
The titles of all scientific periodicals should] be abbreviated in conformity with the World List of Scientific
Periodicals, Butterworths Scientific Publication, London, 1%2

Citation should be as follows (note the underlings also): _
@) Res%\éch Paper. Jadhav S'Sand Kulkarni P R, Presser amines in foods, J Fd Sci Technol, 191,

() \E/Bolok” Vgggataraman K, The Chemistry of Synthetic Dyes, Academic Press, Inc, New York, 192,
ol, 11, 9%66.

(c) References toarticle ina book: Joshi SV in The Chemistry of Synthetic Dyes, by Venkataraman

K, Academic Press Inc, New York, 1952 \al, 11, %6. _ _

(d) Proceedings, Conferences and Symposia Papers: Nambudiri E S and Lewis Y S, Cocoa in
confectionery, Proceedings of the S)]/gmposmm on the Status and Prospects of the Confectionery
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