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RESEARCH PAPERS

The Effect of Ante-mortem Epinephrine Injection on Plasma
Glucose, Post-mortem Glycolysis and Meat Quality
Factors of West African Dwarf Ewes

A. 0. Okubanjo and J. Obasuyi
Meat Science Laboratory, Department of Animal Science, University of Ibadan, Ibadan, Nigeria.

Manuscript Received: 25 October 1976

Eight West African dwarf ewes were allotted into two equal groups in an attempt to study the effect of epinephrine on plasma
glucose, post mortem glycolysis and some aspects of meat quality factors. One group wasinjected subcutaneously a one-shot dosage
0f 0.1% adrenaline solution at a level of 1.8 mg/10 kg live body weight 6 hr prior to slaughtering. Plasma glucose levels were
estimated during the first hour postinjection. The other group ofewes which was injected with an equal volume of water served as
control. Following death, the pH of the longissimus dorsi was followed as an index of glycolysis. Subsequently, brine diffusion
distance, salt uBta e, drip loss, cooking loss, total moisture and the organoleptic attributes of tenderness, juiciness, flavour and
overall acceptability were estimated in selected muscles.

An overall elevation of plasma glucose by epinephrine was observed during the one hour period of blood collection a lower than
normal initial pH was observed In both groups since both struggled prior to death. The ultimate 24 hr pH was higher in the epine-
phrine treated mutton (6.43) than in the control group (5.63). Mean drip loss and cooking loss were 1.86 and 30.88 % n the epine-
phrine treated samples as against 1.63 and 33.38% respectively in the control samples.

Higher estimates of diffusion lengths were obtained in the treated samples (P<0.05) although between muscle variations were
observed. Slight differences were observed as a result of treatment effect on tenderness, juiciness, flavour and overall acceptability.
Between muscle variation in these parameters were highly significant.

Prevalent methods for slaughtering animals in Nigeria
necessarily involve a lot of energy utilization during the
death struggle. Previous studies by Aberle and Merkell
suggest that the stress of slaughtering produce enough
endogien_ous eplnePhrlne to cause a maximum rate of
glycolysis and that the rate of post mortem pH fall and
ultimate pH values were not altered b% injection of
exogenous epinephrine prior to slaughter.  Other
results obtained by Pearson et al.2 have also shown that
injection of e_P_mephrlne only 5 min prior to slaughter
did not significantly alter glycolysis or other muscle
progertles although such muscles were slightly tough-
ened.

In this pai)er, the effects of injecting epinephrine
subcutaneously 6 hr pre-mortem into West African
dwarf ewes have been investigated. These effects have
been quantitated through the estimation of blood
plasma glucose levels within one hour post injection,
and post mortem, through the measurement of changes
in muscle pH as an indication of muscle glycolysis.
Other quality indicating characteristics of the raw and
cooked meat were also estimated.

Materials and Methods

Eight West African dwarf ewes of unknown ancestry,
previous feeding regime or management were obtained

from the regular commercial outlet at Sango, Ibadan
in Western Nigeria. 1t is believed that these animals
were raised somewhere in Northern Nigeria and have
ust been delivered for sale at the commerrcial outlet.
he liveweight of ewes ranged from 18.15 to 28.48 kg
with an average of 23.2 kg. The average age was esti-
mated to be roughly 36 months based on the scheme of
Starke and Pretorious3, .
The ewes were allotted to two groups each conta_lnmg
four animals. Prior to slaughter, feed was withel
overnight from each group of ewes although they had
access to water. Exactly six hours before they were
slaughtered, one group of ewes was mf]]ected subcuta-
neously in the nﬁht flank with enough 0.1 per cent
adrenaline hydrochloride solution to give final dosage of
18 mg/10 kgll_vewm%ht. Equal relative volume of water
were injected into the other .rouF. Blood samples
(10 mlr) Were withdrawn immediately from the #ugular
vein of each ewe and again at 30 min"and 1 hr after the
initial sampling. _ .
Blood samples were transferred into centrifuge
tubes containing some grains of ethylenediaminetetra-
acetic acid (EDTA) and immediately mixed to prevent
coagulation. ~ The plasma was separated by centri-
fugation at 3,000 rpm for 30 min, removed hy suction
into capped vials and frozen until analysed for glucose.
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The glucose content of the thawed plasma was estimated
by tfe glucose oxidase method usmq 0-dignisidined. .
The wes were exsa_n?umated without being previ-
ously rendered insensible and drained as much as
possible. Dressmg of_the_ carcasses were completed
within 20 min of death. The initial pH of the Ion(i|53|mus
dorsi gl'[r)% muscle was taken by inserting the électrode
of a pH meter into two slits mdde in the fiber direction
on the muscle at the location hetween the 12th and 13th
ribs and opposite the last lumbar vertebra. The obser-
vation was again repeated after 30 min, 3, 6, 12, 18and

4hr. .

Immediately after taking the initial pH, the carcasses
were welqpe and transfefred into a cold room at 0°C.
After 24°hr the two longissimus dorsi, biceps femoris,
semimembranosus and ‘Semitendinosus muscles were
carefully dissected from all carcasses, individually
packed 1n polythene bags and frozen at -29:C. One of
each pair of muscle from each carcass was subsequently
used for brine diffusion measurements while the " other
was used for estimation of Fa|atﬁbl|l'[ traits.

In esﬂmatmq brine diffusion characteristics, a 7.5 cm
length of muscle was taken from the thickest portion of
each frozen muscle such that the fibres run approxi-
mately from one end fo the other. A 2 cm cylindrical
meat ‘core was taken in the fiber direction using a well
bevelled stainless steel meat core borer. Each meat core
Was carefully Inserted into a clean 2-cm diameter cylin-
drical glass tube with a clearance of approximately 1 cm
from one end of the glass tube. . This space was filled
with a spongr foam miaterial which also extend slightly
beyond the fass rim. Each glass tube was then clarfped
ugrlght In a° 250 ml beaker Gontaining 50 mi of a brine
solution prepared by dissolving 175. 8of NaCl 89.6?
of commercial sucrose, 2.4 ? of KNOs and 056 0
[-ascorbic acidl in 1,100 ml of distilled water. Clearance
from the hase of the heaker was provided by the spongy
foam while the other open end of the gldss tube was
pIUﬂged with cotton woal. L

e curlng solution was allowed to diffuse into the
meat for 24 fir at room temperature. All the glass fubes
containing the meat cores were then packed intq a home
kitchen pressure cooker and steamed for 5 min to fix
the cured colour. . Subsequently, the. meat cores were
removed, cooled in air, cut lengthwise symmetricall
Into two and the length of fixed visual coldur estimate
as_an index of brine Giffusion distance.

Two sections were removed starting from the cured
end of each core, The lower section contained all the
cure diffusate while the next section appeared devojd of
cured meat colour. Each section was manually mined.
The total amount of salt in aliquots from each section
was determined by the acid digestion method based on
A.O.AC. procedires

_The remaining member of each pair of muscles was ra-
idly sliced into"chops of 25 cm thick while still frozen.
he” two largest chops from each muscle were rapidly
weighed, then thawed completely at rgom temperaturé,
mopped dry with paper and again weighed. The diffe-
rence in welght was taken as thé drip loss. Subsequently,
the two chaps were broiled in a Kitchen gas oven pre-
viously pre-heated,  Each chop. was ™ broiled ~ on
each Side for 12 min at the end of which time it was

Judqed to be of medium “doneness”. The chops were

coaled to_room temperatuie, dried as before, weighed
and the difference was taken s the cooking loss,

The cooked chops were sliced into clibes rou le
25 cmthick. Cubes from each muscle were subjec |veP/
evaluated for tendemess, juiciness, flavour and”overal

accePtablh / bé/ a six mermber taste panel using a nine-
point hedonic Scale rating.
Results

The chan%es in the plasma glucose lgvels in the experi-
mental ewes are shown in IP' L The initial plasma
glucose levels varied from 19 fo 33_mq/100 ml ot blood
in the eight ewes studied. Thirty minutes post injection,
there wes a 3||gn|f|cant increase’(P<0.01) in the plasma
glucose level from an avera?e_ 0f 27.25 m{ Re_r cent to an
average of 64 mg per cent in the epinépnrine injected
ewes,” The comgaratlve values for the control ewes were
22.75 and 29.75 mg per cent respectively. At 60 min
Post injection when blood collection was terminated,
he glucose level rose further to a mean of 81 mg per
cent™in the epingphrine injected ewes while those for

the control ewes fell to 24.50 mg per cent,
d
€
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Fig 1. The effect of subcutaneous epinephring injection on
’ bPoode pTasma gfucosealevels. PP )
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Table |. the effect of pre-mortem epinephrine injection on

Epinephrine injected

Muscle type L.D. BF.
NaCl content (mg %) (cured meat) 35.80 36.23
NaCl content (mg %) (uncured meat) 2156 28.55
Cure diffusion distance (cm) 1.55 1.68

L.D.—Longissimus dorsi; ~ B.F.—Biceps ferroris:

The mean pH values taken op the longissimug
dorsi at the location between the 12th and 13th Tibs and
oppos;te the last lumbar vertebra in both groups of ewes
at \arious_time intervals post mortem are"shown in Fig.
2. The Initial pH of 6.66 obtained in the control gro_uR
Is consicerably lower than in the treated _group whic
had an_initial pH of 6.8/, The pH values ditl not change
app_remabl¥ (ApH of 0.44) during the 24 hr post mortem
period in the epinephriné treatéd carcass while in the
control group, the corresponding change (ApH of
1.02) was very significant (P<0.01). The major part of
the pH drop aprﬁeared to"have taken place within the

first 12 hr post mortem.

Sy

Epiryphrinc njected

\x______x ______
= ~ —

Control.
4

Post mortem muscle pH.
w (-]
o Q

v

I} 1 L 1 IS 1
4 8 12 16 20 24
Time (hours) post mortem.

Fig 2. The effect of pre-mortem administration of epinephrine
on post-rr.ortem muscle pH.

o
(=2

Table 2. effect of pre-mortem epinephrine injection on

salt content and cure diffusion distance

S.M.—Semimembranosus;

drip loss, co

in selected ewf.muscles

Control
SM. S.T. L.D. BF. SM. S.T.
3575 36.27 35.61 35.84 35.72 36.19
28.16 29.64 24.04 26.13 26.13 26.43
2.18 1.60 123 1.3 181 143

S.T.—Semilendinosus.

Mean values presented in Table 1 indicate that pre-
slaughter injection of e?mephrme significantly (P<0.05)
enhdnced the extent of cure diffusion as measured by
the cure_diffusion distance,  Further, significant vari-
ations (P<0.01) were noted among the different values
for the four muscles. In both experimental groups the
semimembranosus exhibited the h|gfhest diffusion dis-
tance followed in decreasmg order of magnitude by the
biceps femoris, semitendindsus and longissimus dors.

_No significant treatment effect or between muscle
differencés were observed in the per cent salt content of
the lower cured meat Section. However, In the upper
uncured meat. section, the per cent salt content was
mgmﬁc_antlh/ higher (P<0.055) in_all the muscles from
the epinephriné injected ewes. Between muscle differ-
ences were also significant (kP_<0.01). _

Values for driploss, cooking loss and moisture con-
tent are shown in Table 2. “There was a significant
@ko.ol) treatment effect with respect to drlg loss,

ariation in the muscle characteristics was also evident
especially in_the semimembranosus which lost more
fluid as drip in both, the treated and control samples.

. The average cooking loss of 30.88 per cent obtained
in the treated muscleS was significantly (P<0.05) less
than the corresponding values 0t 33.38 per cent obtained
in the control samples. This difference was reflected
In the values for all the muscles except the biceps femoris
In which 37.09 per cent cooking loss was obtained as
against 35,90 per cent in the control. No statistically
discernible difference in the moisture content of the raw

oking loss and moisture content of selected ewe

MUSCLES

Epinephrine injected

Muscle type L.D. B.F.
Drip loss % 174 1.68
Cooking loss % 26.41 31.09
Moisture content % (raw muscle) 75.83 18.97

L.D.—Longissimus dorsi; ~ B.F.—Biceps femoris;

S.M.—Semimembranosus:

Control
SM. S.T. L.D. B.F. SM. ST
2.09 191 1.60 159 1.82 151
30.33 29.72 3057 35.90 3432 32.78
7193 76.67 74.43 76.80 75.91 74.79

S.T.—Semitendinosus.
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Table 3. effect of pre-mortem epinephrine injection o

n taste panel scores for various organoleptic

attributes of selected

EWE MUSCLES

Epinephrine injected

Muscle type L.D. B.F.
Tenderness 115 4.85
Juiciness 6.90 555
Flavour 585 505
Overall acceptability 5.80 505

L.D.—Longissimus dorsi; ~ B.F.—Biceps femoris;

muscle was noted although the slight increase in the
treated muscles approached significance.

The treatment effect was significantly (P < 0.053
reflected in the taste panel tenderness scores (Table 3
with the muscles from the epinephrine injected ewes
having an overall mean rating of 6.20 against 4.95 in
the control. All muscles were rated higher in the former
treatment group. When considered Dbetween muscles,
the tenderness differences were significant (P<0.05)
with the longissimus dorsi receiving the highest scores
in both treatment and control groups. — Significant
differences in flavour and juiciness were not detected
as a result of the treatment effect or between muscles.
On the overall acceptability, the epinephrine injected
ewes were less Ereferred_than the ‘respective controls
although this lacked significance.

Discussion

The initial glucose values observed in the present
study for the eight ewes appear to bein good agreement
with previous values of 18-49 mg per cent determined in
sheep of mixed British and Australian breeds on low
plane of nutrition6and of 26.6 mg per cent determined in
the blood plasma of starved western or dorset ewes’.
The initial low level of plasma sugar observed in this
investigation may be expected conmderyng the fact that
the ewes were obtained during the middle of the dry
season when natural feed was scarce and this may have
been compounded by a previous exposure to the drought
condition. ~° o

The drastic rise in plasma glucose following epine-
phrine mgectlon may be attributed to the %lycogenolytlc
effect of the hormone in the liver. This action 1S known
to be mediated through the stimulation of adenylcyclase
and subsequent activation of phosphorYIase necessary
for the conversion of liver and muscle dgl,ycogen to
glucose. In the control group the observed increase in
plasma glucose to 29.75 mg J)er cent at 30 min post
Injection Would be expected considering the stress
imposed on the ewes during water administration and

S.M.—Semimembranosus;

Control
SM. ST. L.D. BF. S.M. ST.
6.25 6.5 515 370 490 6.05
6.15 6.15 6.50 575 590 6.25
59 6.02 6.60 5.25 5.80 6.30
560 6.25 6.80 525 5.80 6.60

S.T.—Semitendinosus.

blood sample collection. As suggested by Aberle and
Merkell such a stress may cause some production of
endogenous epinephrine. The observed levels of plasma
glucose at all sampling periods however remain within
previous range of values reported for starved ewes6'”.
That blood glucose remained high in the treatment
group after one hour post injection of epinephrine would
seem to indicate that epinephrine has a transient inhi-
bitory effect on glucose induced release of insulin or on
the effectiveness of insulin in regulating blood glucose
levels. This may be a peculiar trait in ruminants in which
blood glucose levels fall more slowly even in response to
exogenous insulin8. Glucose arlsmP from epinephrine
induced glycogenolysis in the skeletal muscles is in
the short run necessarily metabolised. A significant
decrease in the activity of glycogen synthetase in skele-
tal muscle is enhanced by epinephrined and might have
inhibited the reconversion of such glucose back to
glrcogen while the action of the ep_meﬁ)h_rme remained
effective.  This then may manifest itself in a depletion
of the muscle glycogen reserve.
Preslaughter glycogen depletion with the present dosage
of epinephrine was probably effective in preventmg
appreciable pH drop In the treated grouF as compare
with control. - Previous work by Bendall and Lawrield
has shown that epinephrine accelerates post mortem
glycolysis although ‘when injected shortly before
slaughter, neither the rate of pH drop nor the ultimate
pH are affected2. Repeated injection of epinephrine
spaced over a prolon(ie.d period of 12-24 hr have been
found to raise the ultimate pH of meat and thereby
Produce dark cutting beef. The present finding shows
that repeated injection of epinephrine over a long period
IS not necessary to exhaust ﬁlycogen reserve hut rather,
this could be achieved in the case of sheep bii a one-
short dosage of 1.8 mg epinephrine per 10 kg body
weight injected six hours prior to death. _
e struggling necessarily involved in the slaughtering
procedure used in this experiment and which is the
normal method generally used in Nigeria in the absence
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of any humane slaughtering facilities may account for
the initial pH being well below 7.0 which is normally
associated with muscle soon after death1l Such strug-
gling is known to elicit the production of endogenous
epinephrine which subsequently accelerates glycolysis
an.o(lj in the short run enchances the accumulation of lactic
acid.

_Greater uptake of curing brine as reflected by the
higher cure diffusion distance in the muscles from the
epinephrine injected ewes was enhanced by the higher
ultimate pH in keeping with previous results by Bouton
etal.n with minced mutton in which it was shown that
the water holding capacity of meat was superior at
high ultimate pH than at low ultimate pH. In a previous
work on porcine muscles by Arganosa and Hendri-
ckson13 the cure diffusion distance in these muscles
were in the same order as observed in this investigation
using ovine muscles. The differences between muscles
may be due partly to differences in the degree of close-
ness of the microstructure of each muscle which affects
the capll_lar}/_ movement of the brine in the spaces
between its fibres and Partlty to the inherent myoglobin
and total pigment in the fresh tissue as suggested by
Hornseyld. .

The lack of difference in the salt content of the lower
cured meat section of the meat cores would be expected
if all the muscle were completely saturated with the
curing brine. The upper section in all the eﬁmephrme
injected muscles contained mere salt than the control
due to the ionic disturbance in the former. _

The higher ultimate pH value resulting from epine-
phrine injection enhanced water retention during
cooking. Hamm and Deatheragel3 showed an increase
in water holding cegaac%y with Increase in pH of beef
homogenates cooked at 60° C. Since there is an inverse
relationship between cooking loss and water hoIdlng
capacity, an increase in water holding capacity woul
result in a decrease in cooking loss such as has been
obtained with the epinephrine injected muscles. The
present result is further supported by the finding of
Khan and Nakamural6 Who observed a pronounced

decrease in cooking loss with increase in pH of meat
epinephrine treated chickens, _

The improvement in, tenderness ratmg Wwas expected
from previpus work of Khan and Nakamura®. "~ Con-
sumer studies have indicated that tenderness is perhaps
the most determining attribute of meat. It is therefore
not clear whether thé lack of acceptahility by the panel
for the more tender meat from eIpmep fine injected
ewes was due to the apparent preference of the average
Nigerians for fairly tough chewable meat — More
research in this direction is needed.

References
1. Aberle, E. D. and Merkel, R. A., J. FdSci., 1968, 33,43.

2. Pearson, A. M., Carse, W. A, Wenham, L. M., Fairbaim
EO" Locker, R. H. and Jury, K. E., J. Anim. Sci., 1973,

3. Starke, J. S. and Pretorious, A. G., Fmg South Africa, 1955,
30 (347), 53

4. Washko, M. E. and Rice, R. W., Clin. Chem., 1961, 7, 542.

5. Official Methods of Analysis, Association Official Agric. Che-
mists, Washington D."C., 10th ed., 1965, 273.

6. Reid, R. L., Austr. J. agric. Res., 1950,1,182.

1. Botyd, R. D. H., Morris, R. H., Meschia, G., Makowski
. L. and Battaclia, F. C., Am. J. Physiol., 1073, 225, 897.

8. Reid, R. L., Austr. J. agric. Res., 1951, 2, 132,
9. Belocopitow, E., Archs. Biochem. Biophys., 1961,93,457.

10. Be7n2da{|i8l R. and Lawrie, R. A., J. comp. Path Ther., 1962,

11 Marsh, B. B.,J. Sci. Fd Agric., 1954, 5,70.

12. Bouton, P. E.. Carroll, F. D., Harris, P. V. and Shorthous,
W. R., J.FdSci, 1973, 38,404,

13. Arganosa,. F. C. and Hendrickson, R. L., Fd Technol,
hampaign, 1969,23, 1061.

14. Hornsey, H. C., The Coloration and Discoloration of Cured
Meats, Int. Food Indust. Congress. A. G. Bishop and Sons
Ltd., St. Mary Cray, Kent, England, 1964,

15. Hamm, R. and Deatherage, F. E., Fd Res., 1960, 25,587.
16. Khan, A. W. and Nakamura, R., J. Fd Sci., \912a, 37, 145.
17. Khan, A. W. and Nakamura, R., J. Fd Sci., 19726, 37, 266.



Studies on Biochemistry of Higher Fungi. I.

Submerged

Growth of Volvariella volvacea In Synthetic Medium

_ A. K. Ghosh and S. Sengupta
Indian Institute of Experimental Medicine, Calcutta-32

Manuscript Received: 65eptember 1976

Paddy straw mushroom, V. volvacea grows well in synthetic medium in submerged culture. Starch and KNOs are well utilized as

carbon and nitrogen sources. It required boric acid, Fe++, Mn++, Cat+, _ ronutri
eriod continues upto 150r 16 days. Bioghemical analyses show fall in protein end fat but gain in fibre, carbohydrate and

growth

0++, ZnI™ as micronutrients for growth. The

ash conPent of cultured mycelia in synthétic medium compared to whole fruitirg body.

The success of rqrowm? mycelia of higher fungz| n
shake culture has fargely Tacifitated the studies of
biochemistry of growth.” The technique is Iargely adopt-
ed for the Steady production of edible mushrgoms tor
human consumption, During the last twenty years
there had been various studies on thelr submierged
grovvt_h. Inaddition to their growth, investigations have
also Indicated the possession of gifferent “ingustrially
important enzymes ‘like proteolytic or_specific amino
peptidasesL-h, “different _carbot?%/drasesw or different
pharmacologically potential compounds like antichole-
steroloemic” factorl%12, or carcinostatic polysacchari-
des13-15 in the mushroom,

In this context, study was undertaken to grow under
submerged culture some of the edible mushrooms and to
study tiieir biochemistry of growth, - Volvariella volvacea
or Eadd -straw mushroom,”one of the common edible
mushrodms, is largely consumed by the people of
China, Jaﬁan, Philippines and India, is taken for suay.
The mushrooms are now produced on composed béd

only.

1yhis paper describes the attempts af the submerged
8rowth_of paddgf-star_w mushroom In shake culture and
etermination of their growth requirements.

Materials and Methods

Mushroom: The fresh fruiting body of Volvariella
volvacea was collected from Rice Research Station,
Chinsura, Hooghlly (West B_enqal).

Chemicals: AlF the chemicals used are of AR or GR
quality with the exception of malt extract (OXOID)
and Ipotato exfract, the latter bem%_prepared In the labo-
rafo r¥ from fresh potato.. Sr{)e jal precaytions were
takerl in the study of micronutrient requirements to
avoid all chances ‘of metal contamination. For this
purpose triple glass distilled water and highly cleaned

coming glass wares were used throughout this experi-

heir - ment

ent,
Growth on solid agar: ~ For initial mycelial growth of
the mushroom, fresh fruiting body was first lightly
washed with absolute alcohol, and small pieces fron) the
inner body were cat from the different portion of the
mushroom (qill, cap, hymemumg and inoculated asepti-
cally on_solid agar medium in 250 ml conical flask, The
composition of the medium s based on the different
nutrients suggested by Humfeld and Su%yhara]ﬁ and
Jennison el &jd7 for mushroom growth. The medium
com?osmon In {)er cent Is; |_%Iéjcose, b; malt extract, 1
potato extract, 10: CaCl2, 2H20, 0.037; KH2P04 0.087:
M(%SM. 7H,0, 0.05: boric acid, 0.057: CuSQ4. 5HA),
0.0039: FeSO4  7HA, 0025 MnCl24H2), 0.0036:
NaMo 04 4H20, 00032; ZnS04. TH, 0.03; pH, 5.0,
and agar, 25 per cent. Mycelial growth commen-
cing from the jnoculated piece” was obServed after 40 to
43 Tr of inoculation.  The filament elongation continues
for 7-8 gays. The growth was puritied from bac-
terial or furigal contaminants, if there be a:?/, by re-
Inoculating on the same medium containing streptomy-
cin (‘30 7/mI2_ and mycobacillin FZO 7/ml), the two brodd
spectrum an |bacter|ﬁl and antifungal antibiolics,
Submerged. growth: For the studies of (ifferent
nutrient réquiréments of the mushroom, myceual growth
from the flask was transferred into the samie liquid proth
00 ml/500, ml) flask and shaken on a rotary shaker
50 rpm with_ threw of 35 cm) for 15 days. ‘Mycelial
alls appear within 2-3 days after inoculation and charac-
tensﬂﬁ fruty flavour appears after 6 to 7 days of
growtn, . .
Studies on nutrients:  The mycelial pellets from each
flask, after 15 days of growth, was freed from the broth
by repeated washings, Suspended in 100 ml sterile water
" a Waring blender and cut into small pieces. All the
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operations were clone aseptically. Such suspension
2 l) was used as inoculum per 1go ml of broth,”

Carbon nutrition: - The composition of the medium as
described earlier, was slightly altered by replacing
glucose by 5 per cent each of dextrin, soluble starch,
amylum. ”straw Iégnm and carboxymethyl cellulose
soluble form).  Growth was studiéd in ‘shake flask
ontamlnq_l ml broth P}er 500 ml flask for 15 days.
The mycélial halls were then filtered, washed and dry
WEI%h'[ was taken after dehydration at 60-70°C for
f|8|_r.t Each set of experiment was always done in
riplicate.

itrogen nutrition: ~ After proPer selection of carpon
source, potato and malt extract from the same medium
was replaced by different inorganic nitrogen sources
inclyding urea.” The concentration of different salts
used was on the hasis. of their nitrogen content.
Growth after 15 days of inoculation was “measured in
the same Wa)(_ as described earlier. _

Determination. of C:N ratio:  After ptoper selection
of carbon and nitrogen sources in the medium, attempts
were made to determine Proper concentration of carbon
and nitrogen sources of the medium for best growth.
The concéntration of carbon source was varieg eeﬁlng
that of nitrogen constant and vice versa.  Growth |
each experinfent was determined in the same way as
described earlier. _ _

. Micro-nutrients: In growing mycelia of V. volvacea,
initially a complete medium was s_uggested containing
different minerals commonly requirgd for mushroom
growth, After selection of proper carbon and nitrogen
Sources, and their proportion, it was assessed whether
the different micro nutrients are essential or not for the
proper growth. Hence the composition of the medium
Was addusted by keesmng carbon source, nitrogen source,
KH2P04 and "MgS04 constant and omitting seriall

different micronutfients viz, Ca++, Cu++, Fe++, Mo+

Zn++. Mn++ and boric acid from the mixture. |

Yields of the mushroom myoelia_in the different
media so constifuted, were determined in the same way
as described earlier, _

Selection of optimum pH: It is well known that
ba5|d|omg/cetes grow in liguid culture in the acid
BH. Adfter formulating proper synthetic medium,
pased on the selection of Carbo, nitrogen and minerals,
initial pH of the medium was altered from L1to 7 and the
8rowt . of mushroom as well as change in pH were
etermined. _

Growth curve of the mushroom:  With P_lroper deter-
mination of medium composition .and pH, a growth
curve for V. volvacea was prepaied by determining
mycelial dry weight in re%ular day interval. Simultane-
ously change in"pH_of the medium was also noted
during the Course of fermentation.

Bigchemical analﬁs of mushroom fruit body and
mycelial growth: Analysis was made for protein,
carbohydrate, fibre, fat and ash content of both fresh
mng body (whole) and mycelia from growth maxi-

Protein was estimated by micro-Kjeldahl method.
Fat, fibre and ash were estimated dccording to the
standard methodsis  Carbohydrate was estimated in
terms of glucose unit by Anthrone method9

Results and Discussion

Carbon and mtro?en sources; It is obvious from the
Table L that V.volvacea, utilizes soluble starch more
preferentially than_ amylum, dextrin or its monomer
glucose whereas I|gn|n or cellulose |s very poorl
tilised. Monosaccharides ather than glucose Were not
tested hecause of their higher cost™they were not
suitable for mushroom fermentation.  In replacing
potato and malt extract by other simple nitrogen
sources like amino acids and other costly mtro%en
sources were omitted. It is observed that among ‘the
different nltrogen sources tested (having same nltrqgen
content), KNOs serves excellently as a Source of nifro-
%en for mushroom mycelial growth retaining its full
ayour (Table 2). _

C:N ratio for growth: It is well known that C:N
ratjo has profound effect on the mushroom grovvth as
well as on the amount of protein, fat or carbohydrate
content of mycelia2. In our forellmmary experiment,
we have condidered. the first factor and” hence deter-
mined the appropriate C;N ratio for best growth,
In one set of experiment mtrogen percentage was kept
constant (0.73 per cent. KNO3 and carbon source,
namely starch concentration was varied. After proper
selection of carbon concentration again KN0s concen-
tration was varied to determing proper starch/KNQs
ratio for maximum growth. The maximum growth
attained is about 16 ¢ dry wiroo ml of medium
having C:N ratio of approximately 13:1 (Fig 2).

Table 1. effect of different on the growth

carbon sourc
oF V. VOLVACEA N SUBMERGED CULTURE

Carhon source Av. growth (dry wt.
(5% wiv) g(glloon(ﬂ)y )

Glucose

Dextrin

Soluble starch
Carboxymethyl cellulose
Straw lignin

Amylum

Composition. of the medium is the same as described in the text
with the omission of glucose onIP/._ Growth, always in triplicate
was measured 15 days after inoculation.
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Table 2. effect of various nitrogen sources on the growth

oF V. VOLVACEA IN sUBMERGED CULTURE

Nitrogen source Carbon source Av. growth (cry wt.
((I\;JV/v) (w/v) ! v %rg/loo r%ry )

NH:N03 (0.30@ Starch (5% 1143

(NH2)2S04 (05%) . 0938

KNO3 (0.73%) 1603

NHaH2P04 (0.9%) 1213

NH4CL (04%) 0.902

Urea (02%) 1513
TR T e e b et
rowth Ways In r|p V\ego £ ays after InocLk

lation,

Micronutrients requirement for growth: In assessing
the regmrements of different micronutrients for growth,
mstea of making lots of combinations of those seven

red|ents experlments were only done to study the

ect of omission of any metal ion from the mixiure
ont e growth of the mushroom FTabIe 3). It Is obvious
from the table that omission of any metal ion except
Cut+, showed some inhibitory efféct on the mycelial
?rovvth ofthe mushroom. They Can be arranged accordm%
0 their degree of essentlall on the mushroom owt
n decreasm order as Cat++, Fe++, horic acid, Mn++,
Mo++, Zn++, and Practmall y Cu++ has no effect on
the growth. 1t is also mterestm% to note that omission
of Ca++ from the medium causes synthesis of pink pig-
ment in the broth but the mushroom flavour is comple-
tely lost. No such drastic effect on the flavour or com-
méncement of pigment production was observed in
the case of omission of any other metal ion. The obser-
vation that the mushroom produces pink plgment but
Iooses its fIavour Inasence of Ca++ in the mgdium was
found to eve Interesting.  The experiment was
repeated WI'[ graded doses of Ca+t inthe medium and it
has been_ observed that flavour production initiated b
the addition of Ca++ ion inthe mediumandthe p|(%ment
production still continues in presence of Ca++ up o the
concentratlon of 0.037 per_cent of CaCl2 2
The mushroom avour was r%ust |dent|f|ed phys|cally
and it appeared that maximum flavour production h
taken place at a concentration of 0.1 per cent of CaCIZ
2H2) “where there 15 also no plgment formation. |1
ahsence of any standardlsed method for the_quantifi-
cation of flavour and %ment at the present, it has not
38%” possible to correlate them with Ca++ concentra-

Percentage of N(W/V)

01 0'2
I'8 T T

03

Dry mycelial wts. (gms.).

2 4 6 8
Percentage(W/V)of starch
Fig 1. Effect of CIN ratio on the growth of v. yolvacca

Table 3 effectof amissionof micro-nutrients on the growth

or V. VOLVACEA N suBMERGED CULTURE

Nr%tge A&r&?(}:ﬁ Havour < Ig”%}o ilon o
i D B
i :

égdg%h R i

NOHE4’ 8 of the medium (% gv/ ' T H VIV
P Mo A %

(R
fomh, alweys in trip cate, Was measured ysafterl

[ation

Table 4. determination of ph optimum for growth of
. V. VOLVACEA IN sUBMERGED CULTURE
Initial pH

Final pH Av gf%t%d W)
|
e@%ﬁﬁ%@%ﬁ
dsays rlnocu atlon

neasured

Starch

zoa%' (93

aIvvays 1 ﬁ%cate
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Fig 2. Growth curve of V. volvacea

Growth pattern of mushroom: It is obvious from
Table 4 that optimum pH for mushroom growth is
4 and it also appears that where the initial pH varies
from 3 to 7, the final éi)_H comes to 4 althou%h
their growth maximum is differently altered. Growth
curve of V. volvacea is shown in Fig 2. It is obvious
from the curve that in this mushroom initial lag phase
continues upto 2 days after inoculation and then it
enters in logarithmic phase which continues for 11 d.a%s
when it reaches maxima, after which there is a slight
loss of mycelial weight and then growth reaches a steady
state upto 16 days. The pH course studied d_urlngl_the
growth period is relatively steady, only there is a slight
Increase in acidity of the medium in mid-logarithmic
Bhase, accompanied by retardation of broth which may

e due to high acid Froductlon causing growth retar-
dation. Later probab%/ the organism controls the acid
production and growth continues upto 16 days.

In determining growth maximum of mushroom, the
effect of temperature on the growth could not be stu-
died accurately due to the lack of proh)er temperature
controlling system, but it was found that best growth
takes place.in the temperature range of 28-30°C.

Biochemical composition: Repeated analyses of fat,
protein, ash, carbohydrate and fibre content of both
of a fruiting bOdY and mycelial growth of V. volvacea
are shown in Table 5. It is obvious from the data that
on average there is fall in fat and protein contents and
rise in ash, fibre and carbohydrate contents of fruiting
body in submerged culture. The fibre, ash and carho-
hydrate contents of mycelia are about 18, 11.0 and
113 times hlgher than thoseof the fruiting body. But on
the other hand, protein and fat contents of the fruiting
hody are lowered to about 0.3 and 0.87 times respect-
ively in submerged culture with respect to what we have
considered only growth and it has heen found that pro-
tein content of the cultured mycelia is highly influenced
by the alteration of its C:N ratio in the medium20.

Table 5. biochemical composition

a of fruiting body and
suBMerRGED GROWTH oF V. VOLVACEA (DRY WEIGHT BASIS)

Fruiti Suormer lia
Comporents né/f) /\%)dy C/ge\(/jvlw
Fat 32 28
Protein (NX6.25) 265 901
Ash 0.64 118
Fibre U3 505
Carbohyarate (glucose) 483 M3

A e

&
mack In triplicate.

~ Conclusion: 1tis found that V. volvaceacan be cultured
in asimple synthetic medium contalnln% éper cent) starch,
5; KNOJ},0.108; KH2P04, 0.087; MgS04. TH20, 0.05;
CaCl2. 2H20, 0.037; Boric acid, 0.057; FeS04. 7TH2,
0.025; MnCI2. 4H20, 0.0036; NaMo04. 4H20, 0.0032;
ZnS04. TH20, 0.03 and pH, 4.0; and temperature
28-30°C. Their biochemistry now can be easily studied
in laboratory.  Further attempts to increase nutritive
value of the cultured mycelia similar to fruiting body
can also be undertaken either by usmg different cheap
organic nitrogen source (i.e., Vvegetable waste, fruit
waste, etc) or by altering C:N ratio and mineral
concentration of the synthetic medium.
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Residues of Some Contact Soil Insecticides In Potatoes

o S. S Misra, M. D. Awasthi* and R. S. Dewan* _
Division of Entomology, Central Potato Research Institute, Simla-171 001, India
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Insecticidal schedules involving application of aldrin dust, heptachlor dust, carbary1(Scvin) bait and chlorfenvinphos (Birlane)
granulesin thesoil @ 2.25,1.5,1.25 and 4.0 kg active ingredient/ha, respectively, at planting time and sej arately at first earthing
time for the control of cutworms, A%rotiss F] were evaluated, infield experiments. It wasobserved from the data that excessive
residnes of aldrin, dieldrin, hegtach or and heptachlor epoxide persisted upto 151 days following the application of aldrin and
heptachlor on/in raw whole, unboiled and unpeeled potatoes. Processing of potatoes could bring down the toxic residues of aldrin
and dieldrin below the tolerance level in all the cases and from all the stages but not of heptachlor and heptachlor epoxide.
Carbaryl and chlorfenvinphos seem to be safe insecticides as no detectable residues of these two insecticides could be found at
any stage in any case on/in processed as well as unprocessed potatoes.

In India, the losses in potato yield due to cutworms, — were apghed in furrows at planting, time_ before seed
Agrotis st. are estimated tc be 35 to 40 per cent.2 - tuber placement while jn second set,"insecticices in said
A number of new organic insecticides have been tried full dosages were applied near the base of plants at
agamst different_ species of cutworms with vaer first earthm% time with the view to see the fate of dissi-
cOnsequences, ~ Existing literature on_the control of pation of these soil Insecticides on/in potatoes, when
cutworms with the helg of contact soil insecticides in  applied in single full dosages sePtarateI at two different
potato fielos reveal aldrin (dust), heptachlor(dust), ti mgs. Control plots were left untréated.

carbaryl (Sevin ban%, chlorfenvinphos (Birlane granules, Potato tuber. samples corresponding to_each treat-
toxaplene (dust) and DDT + pyrethrum (dusts) to be  ment and replicate Were collected on 136 (15 days
effectivel’d " As these insecticides are aﬁ)ghed and mixed hefore harvest) and 151 (at harvest) days after planti ]%
with soil, there may be the chances of their toxic residues time and on” 97 (15 days before harvest) and 1
on/in potatoes grown in such sails. 1t is, therefore, (at harvest) days following the earthing time insecticical
essential that recommended and commonly Used contact ap%hcanons for residue studies. . _
soil jnsecticides on/in potatoes he evaluated from toxic uring the experimental Coerlod, the average maxi-
residues angle to safequard consumers, In the piesent mum temperature was 22.3°C, average minimum tempe-
Investigation, aldrin, “dieldrin, heptachlor, heptachlor rature _15.3°C and average relative” humidity ec.s per
ENOXICE, carbar¥l and chlorfenvinphos residues on/in  cent. There was 108.3 cm total rain fall. _
gotato tubers following insecticidal treatments have  Extraction of potato, tuber samples, collected at diff-
een studied. erent intervals following the insecticidal applications

. was gone after dividing them in two sets (i) unwashed,
Materials and Methods . Unboiled and unpeeled”(un rocessedgl and (i) washed,
Potato variety “Kufri J}{otr’ was_planted in April  boiled and peeled (processed) potatoes, "Exfraction

1975 at the farm of Centrdl Potato Research Institute, procedures used by Dewan et alA and Awasthi et al.5
Simla in 30x25m ]plots. Each plot contained 6 rows  were followed. = After Welghlngf 100 %of represen-
of 12 plants/row. There were 9 treatments mcIudmg tative samples from each Set Of each Treatment and
control which were replicated 3 times in randomised re I|cage the tubers were cut into_small pieces and Were
block demgn. L _ stripped with 200 mi, of solvents for one hour, Acetone
Four contact soil insecticides viz. aldrin dust, hepta- solvent was used for carbaryl and  chlorfenvinphos
chlor dust, carbaryl (Sevin) bait and chlorfenvinphos ~ while n-hexane was used in case of aldrin and hepta-
(Birlane) granules”\\ere applied and mixed with the ~ chlor residues study.
soils of experimental plots @ 2.25, 15, 125 and 4 kg Acetone. extract was filtered and a known volume
active Ingredients/ha, tespectively, in two different sets.  evaporated In Kuderna Danish evaporator to remove
Inthe first set these Insecticides in the above dosages acetone. The aqueous concentrate containing a little

- Division of Agricultural Chemicals, L AR.I., New Delhi-110012
il
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acetone was then diluted with water and extracted
3 times successwel%rwnh 5 ml lots of chloroform.

The combined ch

oform extract In each case was

dried over anhydrous sodiym Sulphate, made to a
known volume and a suitable aliquot cleaned up by
passing through a 2 cm diameter column containing
125 ¢m laye” of anhydrous sodium sulphate overlaid

with 10 _
coal : magnesium oxide: celite

g Of adsorbanit mixture (2:2:1, activated char-
5) and elution with

chloroform.  The eluate was then concentrated to 1 ml
in_Kuderna Danish _evaé)orator and chlorfenvinphgs

residues were_determine
procedure of Getz and Watt.6

following the colorimetric

For carbaryl residue determination, the —extracts
were processed for clean up by the procedure detailed in

AC7 and the residues were determined

by using

diazonium salt colorimetric method reported bK_Miscus

and Laws as modified

by, Benson and Finnocc

larod,

(As regards the analysis for the residues of aldrin.
dieldrin,”heptachlor arid heptachlor epoxide, a known

volume of n-hexane extract was cleaned
done in case of chlorfenvinphos samg)

up as s
le hut the elution

was dope blycextra pure n-hexane (washed with s per

cent sulphu

acid and distilled over silver nitrate.) The

|
eluate was then made to .2 known volume and the’insec-

ticidal residues were estimated through

GLC,

Using

column OV—1at inlet temperature 0f 225°C and detector

Table 1. residues of

il insect

No. of ci%s after planting t

Insecticicles
Raw  Processed  Raw
Aldrin 019 (&% 015
Dielorin* 025 (0 024
(8000)
Heptachlor 018 015
P (bt
Heptachlor epoxice 03L (7%%) 0.26
Carbanyl nd nd. nd.
Chlorfenvinphos nd. nd. nd.

n.d. =Resiclues not detected.

temperature of 250°C in a electron capture detector for
aldrin, dieldrin (Dieldrin residues are from the conver-
sion of aldrin to dieldrin in the soil and plant system

through

oxidation and enzymic reaction
heptaChlor and heptachlor eﬂomde (similarly

Rrocesses),

eptachlor

epoxide residues are dug to the conversion of heRtachlor

t0 heptachlor epoxide in soil and
tion, enzymic reactions and photodegredation p

plant throu

9 oxida-
0CRSSess)

residues.” Residues of chlorinated msecticides and their

techniques.

Results and Discussion

resgecnve metabolites were also confirmed by TLC

. Table 1presents average residue (ppm) data of aldrin
dieldrin, ‘heptachlor, heptachlor epoxide, carbaryl and
chlorfenvinphos onfin potatoes (oth, unprocesséd and

processed) qrown In treated 9I
il-September) of 19

season (Apr

tS during main crop
5 at Simla.

Aldrin and dieldrin reSidues on/in potaoes; It is evi-

dent from the data ((jT_abIe 1) that average residues éppn
rin on/in unwashed
unpeeled (unprocessed) potatoes, collected from aldrin

of aldrin and diel

unhoile

d

treated plots on 130 and 151 days following the planting

time and on 97 and 112 days dfter earthin
ticidal applications persisted above the to

time Insec-
erance limit

of 0.1 ppmuo in all cases though a decreasing trend of
these toxicants was noticed with the increase of time

icides on/in potatoes (mean

me fg[olication

Processed ~ Raw
(80980) 027
(8%.%) 041
i -
(6%.%%) 037
nd. nd.
nd. nd.

of 3 replication

No of g9ys after earth

Processed
w
L
&%
th

nd.

)

g time apﬁgcation
Raw  Processed
4%
0.2 (7%%)
2 A
0.27 (7%0387)
nd. nd.
nd. nd

f P(')%Iglégsresidues are from the conversion of alain to dieldrin in soil and plant system through oxidation and enzymic reaction

ti0n PrOCESSES,

' et e

Figures in parentheses denote

ggg o the conversion of heptachlor into heptachlor epoxide in soil and plant through oxidation,
percentage of reduction of chlorinated insecticioes after washing, boiling and peeling of potatoes.

Raw refers to unwashed, unboiled and unpéeled. Processed refers to weshed, boiled and peeled
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aldrin and dieldrin) were found below the tolerance
evel (o1 ppm) during hoth_ the treatment timings
onfin “processed (washed, boiled and peeled) pota-
t0es, rocessmgzof potatoes eliminated aldrin residues

18 to 8421 per cent and that of dieldrin by
18.13 10 80.95 per Cent. = Further jt may be seen from
Table 1 that average residues in the form of dieldrin
were more than that of aldrin in all the cases both on/in
uné)r_ocessed and processed rE)o,tatoes, collected from
aldrin treated plots at different intervals following the
insecticidal applications. Singh and Kalran have also
reported aldrin and dieldrin residues above the tolerance
limit in potatoes harvested 3 mqnths later from aldrin
treated (2 kg active ingredient/ha) plots.

Heptachlor and heptachlor epoxide residues on/in
potatoes: AVerage residues of heptachlor and hepta-
chlor epoxide onfin raw (unwashed, unboiled and
unPeeIed) and Processed (washed, boiled and Peel_ed)
P’O atoes, collected on 136 and 15] days after planting
Ime and on_ 97 and 112 days following the earthlng
time Insecticidal arﬁ)ghcatmns from hepfachlor treate
plots were determined above the tolerance level of 0.05
ppmb. Thou?h, the p_rocessw(]jg ashl,rg]g, boiling and
peelln%) of potatoes eliminated” the residues of Aepta-
chlor by 60.00 to 69.57 fer cent and that of heptachlor
epoxide by 69.23 to 74.19 per cent, even then the re-
sidues of both these toxicants did not come down below
the tolerance limit at anytime on/in processed potatoes
(Table 1).  As compared to heptachlor, heptachlor
epoxide residues (averagen) were found in hlgher 8uant|-
ties every time both In Unprocessed and Pro esseq pota-
toes, collected from heptachlor treated plots at different
Intervals following the Insecticidal applications. Further
It may be seen from data (Table 1) that excessive resi-
dues of heptachlor and heptachlor e,oomde persisted
ugto 151 days on/in unprocessed as well as, on processed
potatoes grown In heptachlor treated soils. = Lichten-
stein and”Schulziz have also reported that in ?eneral
more residues were found in ¢rops grown on heptachlor
tre_?ted soils than in those from aldrin contaminated
soils.

the

Carbaryl, residues on/in potatoes: COﬂSIderlng
tolerance limit of carbaryl as 5.0 ?pmla It m 3/ be
concluded_ from the data’in Table 1'that this insecti-
cide is quite safe to use for the control of soil insect-
pests of potato crop_from toxic residues point of view
as no delectable residues of carbaryl could be found

?ap. However, the residues of hoth these toxicants

onfin unprocessed as well as on processed potatoes
grown from carbaryl bait treated (1.25 kg active ingredi-
ent/ha) soil at any sampling from any treatment tlmlngi
(i.e. neither from ﬂ!antmg time application of carbary
nor_from first earthing time application).

Chlorfenvmﬁhos residues on/in- potatoes: As was
found to be the fate of carbaryl residues, no detectable
residues of chlorfenvinphos (Birlane granules) could be
found in raw (unwashed, unboiled, and unpeeled) and
in processed (washed, boiled and E)eele) potatoes
collected on 136 and 151 days after planting time and
97 and 112 days following the first earthing time insecti-
cidal applications from chlorfenvinphos treated %1 k?
active ingredient/ha) soils (Table 1). Like carbary
bait, this Insecticide also appears to be safe from toxic
residue as it did not leave any detectable amount of
residues even in raw potatoes at any sampling date.
Tolerance limit for this insecticide has been reported
as 0.05 ppm13
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i
Geraniol and mentha oil have been found to be fully ef_fectW?
oils Indescending order of effectiveness are sweet basil oil and

. In India, the groductlon of fresh fruits and vegetables
is estimated to be around 20 million tonnes. HOwever
the spoilage has been reported to be of the order of
25-30per cent in India with world ave,ra(ie ofabout 9per
cent on account of various factors, including improper
storaPe facilities. . Low temperature _sto_ra?e, which Is
Widely used by industry, has two limitations: firstly
some” fruits like, lemori and banana, are mgur_ed_ _
storage at a temperature. sufficiently low to inhipit
rowth of pathogemc fungi; secondly, fruits like, apples
and grapes which hold well at 0-2°C are often stored for
several months in order to maintain a favourable
marketing condition. The growth of some of the impor-
tant m|cro-or%an|sms such as, Botrytis cinerea, Pénici-
[lium expansui, etc., which are considered responsible
for post-harvest diseases, is suppressed but not halted at
the proper storage temperature. Generally in the case of
chermical treatments, micro-organisms _responsible for
spoilage are totally killed which eliminates the diffi-
cul% in retail_ merc and|s_|nq o

The antimicrobial activity of essential oils toward
animal, and_human pathogénic micro-organisms have
been investigated by several workers9.  Dahbah
et afi studie Jh? aitimicrobial action of some_mtrua
olls on selected food bome bacteria.  Maruzzelia an
Baltera made an in vitro study of the antifungal activity
of 119 essential oils against 12 p_h%topathogemc,fungl.
The present investigation deals with in vitrg-and in vivo
study of the effect 0f some essential oils, like, _pePper-
mint mentha, sweet basil, lemongrass, etc, and isolates,
viz,, geraniol, citronellolz et%. on Penicillium, itaiicum
whichis considered as one of the m_|cro_-or?an_|sms res-
ponsible for spoilage of citrus fruits in India,

Materials and Methods _ _
Sound and_ healthy oranges (Citrus reticulata Blanco)
of uniform size were brought to the laboratory within

by sterile pin at the stem end and swa bmg

APpIication of essential oils like lemongrass, sweet basil, eucalyptol, peppermint and mentha (Mentha arvemis), and isolates like

ronellol, geraniol, citral and camphor was tried as preservatives troand |
to check the growth of Penicillium itaiicum. The other essential

emongrass oll.

for oranges. Both in vitro and in vivo tests were carried out,

two days after harvestm%. Penicillium itaiicum (blue
mould) was isolated from'the orange and. maintained in
Potato dextrose medium. Its pathogenicity was also
ested. All the essential oils and iSolates” used were
commercially available pure forms,
In vivo test: The fruits were artificially inoculated
with Penicillium itaiicum by scratching the pt%el V\I_Itp 3
e picke
portion with the inoculum. A spore suspénsion %f the
mould from a 7-day old culture_on potato dextrose
medium was used as inoculum. Spore suspension as
prepared in sterile distilled water.  Spore susRensmn
}31\ ml) was added to scratched _Portlon of each fruit,
fter’ 24 hr of inoculation, fruits were d_g)ped for 2
min in the emulsion contammq the essential qil. The
fruits were then dried and stored In a_ sterile _%I_ass
chamber at 30°C and 70-80 Eer cent relafive hymidity.
Emulsion was prepared by ta mgi 10 mloil, 2 ml Tweén
2 as emulsifying agent and ss Ten mill itre
of the emulsion, thus Rrepared, was further diluted in
one litre of Water, Thus, solution used for treatment
contained Q.1 per cent ail. Inoculated but untreated
fruits served as control samﬁ)le. Three repllcatmns Were
maintained and each batch consisted of twenty fruits,
Samples were inspected d_all}/_for decay, physiological
rind break down and chemical injury. tRéesuIts have been
affecte

expressed as Percentage of fruits o
In vitr test:  Qil emulsion was prepared by dissolvin

2 ml liquid emulsifier (Tween 20) in ss ml water and 1
ml oil. ~ Geraniol. camphor, lemongrass oil, euycalyptol
oil, mentha oil, sweet hasil ail, peE)_permmt oll, citral and
citronellol were used in this investigation. The Czepex’s
Dox medium was prepared and 25 ml of culture medium
was apportioned in 150 ml culture_flasks constityt-
mg_ the two sets of treatments, Fractional sterili-
zion Wes accomplished in Arnold's steamer. In one
set of experiment 0.25 ml of oil emulsion was added and

14

Water.
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In another set 0.5 ml was used. Seeding was dope rl])wy
|tal|CU \ Table 2. ff of oil Isions on growth of citrus fruit

%|pet,t|ng 0.1 ml spore suspension of Penicillium

he ingculated flasks were incubated at 30°" 1°C. At
the end of each incubation period, the fungal colonies
were thorouPh(I]y_ washed and were subsequen_tl{y filtered
on previously dried and weighed Whatman filter loaper
No. 42, The filter papers containing the fungal mat
were subH,ected to 65°C'in an electric Oven for tiwo days
after which they were cooled and weighed.  The
treatment had four replications.

Sterile potato dextrose agar medium (25 ml) was
poured info each of the four Petri dishes and_allowed to
solidify. In one set of experiments 0.25 ml oil emulsion
was_used and In another set 05 ml was used. Each
petri dish was inoculated with 3 mm disk of inoculum,
removed from a 7-day old culture of the decay pathogen
grown on potato gextrose medium. After inoculatign,
Detri dishes were incubated at 30°+1°C, _Colonny dja-
meter was measured 3 days after inoculation anid the
growth was recorded.

Results and Discussion _ o
At 30°C control fruits were susceptible to infection
within four days and the decay amouned to 2o per cent
(Table 1). Thé infected fruits Were entirely covered wtih
a blend of blue moulds and were unfit for human con-

TaBLE 1. POST-HARVEST TREATMENT OF ORANGES WITH ESSENTIAL
OILS

Ol treatment Av dlarret%rﬁafccgtoer&y O%n%n) growth
Conen. 0.25? m\ ncn. 05ml
3d 7th 12th 5th 3d 7th 12h 15
Control 6 0 H 100 6 60 B 10
Camphor 6 N 0 N 4 456 B
Citral 5% 6 0 4 5 %H 6
Citronellodl 4 5 5 10 4 5 5 7
Eucalypolail 5 60 8 B 5 %8 & P
Gradl 0 0 0 0 0 0 0 0
Lemongrassoll 0 0 0 3 0 0 Q0 2
LR EER
|
S\/\%g?basil al 2 4 4 6 2 2 2

sumption. At the end of 28 days, severe damage u?to
60 per cent was noticed. On the Other hand fruits treated
with Qeramol were almost completely free from infec-
tion (95 per cent) as shown in Table 1, thus establishing
their”efficacy In Molding a check over storage decay:
Geranigl tréatment showed less than 5 per cént decay
even after 3 weeks at 30°C. The other treatments in
descendlnq order of effectiveness are mentha oil and
sweet basil oll. _

Geraniol and mentha oil were found to have complete-
ly retarded the growth of P. italicum, and are obviously

Teamet  C Per cent decay the best fruit preservatives (Table 2). A concentration
e (%/”)C”- T s~ 0f 025 miof oil emulsion was found to be effective
0 éay §£y %)I,“ %“ (%y agamst decay pathogen. The next essential oil in des-
cénding oraér of effectiveness is lemongrass where no
Contro — 0 0 O N O growthwas observed until 12t day but’a little growth
Ceraniol 00 0 5 5 5 5  wasobservedon 15thday. Sweet basil oil and citronellol
Mnthaoil 01 0 5 10 10 10  werealso observed fo have significant check on growth
Snesthasiol 01 20 5 D 4 4  of the micro-organism but cannot be considered fully
Ol treatrment Av dry wt (mg) of p. itaticum growth on indicated days
0.25 ml conen 05 ml conen
3d th i B5th 3d 7th 1t B5th
Control 2.0 80.2 1400 1562 2.6 802 1400 15%.2
Camphor 05 9.2 1326 1400 262 80.6 1106 1362
Citral 400 1006 1502 1544 22 9.2 1546 1608
Citronellol 6.0 80 102 108 40 6.2 64 82
Eucalyptol oil 00 1001 1562 1525 208 038 1403 1506
Lemongrass oil 42 42 58 6 3 42 46 48
Peppermint il 200 %0 1128 1302 156 802 1126 1208
Sweet basil ol 30 42 6.2 68 42 56 42 48

No growth wes observed in geraniol and mentha oil treatm
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effective. Peppermint oil, eucalyptol oil and camphor
were not effective. Rind break down had not increased
aﬁpreuably by any treatment. _No burnmP or other
P ytotoxic efféct was observed. Table 3 clearfy indicates
he effect of ail and oil isolates on the growth of Peni-
Cillium italicym. It is clear that mentha il and geraniol
completely checked the growth of this micro-organism.
Sweet basil and Iemongrass were also observed to be
effective to a greaf extent. Next in descending order of
effectiveness is citronellol, peppermint and “camphor.
Citral and eucalyptol have been observed to be ineffect-

ive, o . - .
. The mechanism involved in the application of essential
oils as fruit preservatives is not yet Vell established. The
lipid soluhility and surface activity of essential oils are
considered passible reasons for their effectiveness,
Organoleptic tests was carried out on 28th day of the
treatment as per Indian Standard Specification (No. IS:
6273 (Part. | 2 1971).  Each person testing the' sample
clearly indicated that the sample was liked very much
him and further commented. that the colour was
almost the same as that of the originl fresh fruit. The
flavourland texture of the fruit werg similar to that of the
original.
11e economics ofan?/treatment is dependent upon the
availability of the material, amount used and its cost,
Diphenyl,”thiabendazole, benlate, benomyl and sodium
ortho henyln ghenate are extenswe(ljyguse in the_United
|

States but not easily available indigenously. The oils

of mentha, lemongrass, etc., are available in India.
The effective dosage of essential oil for treatment
are comparable to those of chemicals used in the United
States and other countries. The cost is also comparable
or rather cheaper in comparison with those chemicals
extensively used. Geraniol is isolated from palmarosa
oil and ¢asts about R, 13_0/kg. Mentha oil cgsts about

S. Tolkg, lemongrass ail Rs. 60/kg, eucalyptol oil
Rs. 20/kg-and citronellol Rs. 36/kg. The sweetbasil oil,
which is derived from Ocimumbasilicum, costs Rs. 60/kg.
_The present investigation demonstrates the potentia-
I|t¥ of some of the essential oils as effective preservatives
for oranges.
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A process has been d_eveloged for the production of quick cookin

the peas hy soaking in 0.25 % sodium bicarhonate solution for 5
4minat 105 kg/sg. cm gau?
to reduce the Moisture Content to ahout s %. The

cooking time by ahout 80%. The product keeps we

|

;

r

dehydrated peas from dry commercial peas. It involveshydrating

, pricking the soaked peas for 10 min followed bz D %for
e pressure, and dehydrating the precooked peas in a standard tray dryer at 55to 60°C for 2 to 25 hr
rocessed peas reconstitute in boiling waterin 5 to s min, thns reducing the
for over one year at ambient température. Asa preliminary to the produc-

[ECOOKIN

tion ofquick-cooking peas on a large scale, peas pricking machiné and experimental bean cooker for scaling up operations have

heen considered.

Legumes are primary source of dietary protein in  beans which With minor modifications has been found

India” and many other areas of the World as well.1
Amongst these “peas are singularly the most popular
legume throughout the world.™ Dried legumes as a class
suffer from poor cooking quality. ~ Sifce the trend IS
toward more and more “convenience foods, it would
follow that the future for an expanded market for dry
peas depends on obtaining a quick-cooking bean.
Esselen and Davis2 déveloped a dehydrated, baked
bean that could be reconstituted by rehydiation for
90 min in cold water. The product was then ready to
eat when heated. The 90 min hydration, may appear
too long a Ereparanon time to (iua ify the beans as quick
cooking. Feldberg et als developed a “qumk—cookmg”
pea héan which satisfied the armed services’ criterion
of a combined rehydration and cook time of 5-10 min,
In this process, the' beans, soaked for at least s hr, and
then cooked for 20 min at 118°C and frozen to minimize
bursnr(\jg, Were dried in a cabinet dryer for 90 min at
77°C ary bulb (31°C wet bulb) or 75 min at 8s°C dry
bulb (35°C wet bulh). process also proved
saUsfactorY for bearis of Great Northern™ type.
Unfortunately, the need for _a freezing step makes
the Process uneconomical.  Their effofts to control
%Jlrgdmg by sugar dip treatment prior to dehydration
|

A method develaped by Dorsey et ala for dehydrating
blanched pea and' red "kidney™ beans again involves
freesz of beans between cooking and drying to control
butterf mq. None of the processes reportéd by Hall-
mark5, Niélsens and Steinkrays, et all have been applied
successfully with either - quick-cooking or precooked
dehydrated beans. However, Rockland et aft have
developed a process for preparing quick-cooking Lima

17

suitable for Processmg other dry beans, _
Taking into account the aavantages and disadvan-
tages of these processes referred to ahove, efforts have
béen made to develop improved techniques for the
production of relatively quick_cooking dehydrated peas
at comparatively low cost. The, pracess involves hy-
dration of dry peas by soaking in water with a little
addjtion of sadium bicarbonate, precookmgem é)ressure
cooker and dehydrating In air d_ger at 60°C. The
process, also satisfactory for a wide variety of heans
%eosulted |nt reduction in"cooking time to tre extent of
per cent.

Materials and Methods

Dry peas gdepodded whole Peasg Iqht green in colour
were purchased from the local market and hand picked
free of extraneous matter. The moisture content of the
dry peas varied from sto 12 per cent. Laboratory grade
sodium hicarbonate_was used, For packa(I;m(]; of dried
product, golycell (700 gauge) and polyethylene bags
(700 gauge) Were used. o
_PH méasurement:  pH of sodium hicarbonate solu-
tion was determined using Beckmann pH meter,
Moisture content: The"moisture in- peas (%;round t0
30-40 mesh? was determined using Cenco Tnfra red
moisture balance operated at % volts for 15 min till
constant read_mg1 was obtainedd. These results were
verified to be In g\reement (¢ 0.2 per cent) with those
obtained by the AQAC vacuum oven methodl0
Cookmtg time: _Cooking fime for peas at various
stages 0 pro,cessmg was™ determined b usm% indi-
(l;ae ous%yhgabncated xperimental bean cooker described

ter. The cooking time of the peas is taken as the time
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taken for 50 ger cent of the peas to be penetrated. The
same_bean cooker is used for determrnrng the degree of
cooking of the precooked de ydrated peas.

Butterflyrng percentage |s was determined in pre-
cooked peas by the metiiod descnbed Sternkraus et aI !

Re hydratron ratio was determing |vr Ing the
hydrated weight after soaking and/or coo Ing by the
original starting weight of dehydrated peas.

torage:  SampleS were stored at room temperature
(26+2°CYand at 45 per cent RH.. Qualty of the stored
product was assessed at reqular intérvals.

Sensory evaluation: ~ This was carried out in cooked
and uncooked samples by a taste panel consisting of 12
members from the scientific staff. Nine ?ornt fiedonic
srlzlale wastused for appearance, flavour, texture and over-
all_acceptan

Procegs Dry peas (200-g batch) cleaned of extran-
eous matter were, subjected under drfferent conditions,
to hydration, prickirig, precooking and dehydration
antdblophtrrérum conditions for each operation were
establishe

Hydration: Dry peas were dipped in water and 0.1
to 2 per cent sodium brcarbonate solution (to fix the
colour) for 1 to 16 hr and gree ofcookrnl%after every
hour “Wes determrne P& to sodiufm hicarbo-
nate solution ratio on cooking time and final pH was
also_studied.

Effect of temperature on hydration medium: Tempe-
rature of hydration was increased from room tempe-
rature t0 6 C and water uptake of peas per 100 g of

r}é é)eas w&s determined,

aspricking: Peas after hydration were drained and
washed wrth tap water. Washed peas were then poured
into a drum of peas pricking machine fabricated in the
|aboratory, for this purpose. “The drum of the machine
15 fitted viith pointed pins from inside WhICh during_the
rotation, Pncks the éaeas poured Into, the drum. ~ The
optrmum Ime of pricking was etermrnedb operating
He machrne for lt? lOmrQ Prrckrn%h srnremovrp]g
the Internal gas OT peas during, precookingz > T
amount of Water removed dufing pricking Step was
Insignificant.

Precooking: Pricked peas were either cooked in
boiling Water at 100£2°C for e min in a stainless steel
vessel” or steamed in a pan or a vessel (placed on wire
mesh) for e min or pressure cooked for 1t0 & min in a
stainless steel woven container of a laboratory Pressure
cooker at 1,05 kg/sq. cm pressure. . Percentage” of butter
flied peas In edch type. of cogking were “Oetermined.
Pressure cooking hefps in eliminating hard shell peas
whose skins are”relafively impervious to moisture and
alsp _in  Inactivating enzymes, which_ throygh _their
activity during hydration, ght lead to instability in the
precooked, dehydrated productz  Precautions were

taken to limit unneces%lar?/ ex osure of, rEJeas to air, in
order fo prevent butterflying before d

Drying:  Peas were 2pre treated by soakrn for 5 hrat
26°C in" water or 0.25 per cent Sodium icarbgnate
solutron foIIowed by pressure cooking at 110°C for 4
min, and ne ina’sta ndard aboratory tray dryer at
55°C |nte first stage of d |nga 0 per cent maisture
level to eliminate butterflying and finishing_at 60°C to
get a final moisture content o 8 er cent. The arr was
usedatavelocr of 70 to 100m (Per min.  Tray load-
ing of 20 k gsqmwas maintained during d ryrngf The
dgre(dhegroduct was immediately packéd in “Tlexible

u
: The quick cooking peas thus, prepared were stored at
ambient temperature and evaluated for %ua |t% usrng
sensory tests and rehydration properties.  Stora
stabilify with respect t0 packaging material was also

Investigated.

Peas rrckrng maching;_ The peas prrckrn machine
designe andfbncated %Frlg 1) "has (/) pricking Prns
r]) shenca vesse for drnrg fpeas brackes for
|ding the vessel, |vg motor” for dnve arrangement
(v) gear assembly for speed reduction, and () base
Pnlgtt?ntrﬁs main components of the machine and Its

Peas t% be pricked (punctured, perforated or sIrttedr%
are poured_into the "aluminium ' sphere through a

opening.,  The sphere is fixed on brackets by a“shaft.

e shaft passes through a ball bearin housrng One
end of the shaft is fixed with a pulley and driven dy
motor with speed reduction gear assembly for speed in
the range of 10 to 60 rpm.

After” pouring the peas in the sphere, the openin |s
closed and the machine |s started e to rotation 0
gﬁrere peas move uP down when ther?/ come rn

rect contact with the pnckrngprns 2 mm n diameter
and s mm in length) on the inSide surface of the sphere
and thus get pricked. As the shape of the vessel is spheri-

rrrrrrrrrrrr

$ BASE PLATE

Fig 1. Peas pricking machine
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cal and it rotates on its axis with peas inside, there is
very little chance for peas_ to remain on these pins,
On'the contrarkl due to continuous rotation of spherical
vessel, peas get pricked on its surface by the extended
points of thé" pricking pins, and pricking Is completed
In a predetermined time. The speed of rotation is adjust-
ed depending on the hardness of the P_eas. Pricked peas
are_removed from the opening by til mg the drum at a
desired angle. The machine along with its accessqries
is fitted on'a base plate, The bas_e_E)Iate In turn s fixed
on castor wheels for gwmg ortability to the machine,

In general it was observed, that for 1 kg of hydrated
peas dnout 10 min were required for pricking. A stang-
ard 0,25 HP motor qperated on sm_gle phasé AC supplﬂ
was found to be adequate for thiS purpose. Overa
dimensions of the machine are shown in Fig. 1 The
machine can be operated manually also in case of power
fallure.  Possible” designs for a commercial scale peas
pricking machine have also been considered. —The
maching is simple in design and operation and low in
cost. It gives scope for aufomation Of operations,

Experimental fean cooker: - The experimental bean
cooker as shown In Fig. 2 consists of th foIIowm% main
components: (i) frame rest on which the whole body and
parts of the cooker are supported, (if) bottom plate on
which the plate for holding peas will rest, (Hi) peas holder
plate—plate on which 100 peas could De ‘arranged in
saddles uniformly distributed_on the plate, (tv) eedle
of 15 mm diameéter which will penetrate the peas, (v)
frame spacer for adjusting the hmght of frame, (vt) quidk
plate for plunger on which the rods holding plunger will
rest, (vit) handle for increasing, or decreasmghthe_ helg]ht
of rod holding plunger, (\/thgframe rod for holding the
frame ofthe cooker,” (ix) sidé plate, for holding the mov-
ing plate_and plunger, (x) moving Plate with 100
spacings for plunger movement, (X|[)1 plunger (90 g in
weight) resting on the rod attached to the pénet-
rating needle,and (xii) stationary plate through which

|

J
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Fig 2. Experimental bean cooker

rod holding plunger and needle will move upwards or
downwards, . ,

A plate having 100 saddles_ of e(iual size and depth
holds dehydrated"peas. A vertical plunger weighing 90g
and terminating at its lower end in 15 mm “diameter
stainless steel nBedle rest on each peas. Each rod holding
the needle is perforated vertically and when a pea becomes
sufficiently tender, the needle attached to the rod Rene-
trates the"peas and drops a short distance through the
hole in the saddle. :

_ During the_run, the lower portion of the cooker hold-
ing the peas is lowered into water maintained at 100°C
to"cook the peas. At the end of each minute, one can
record ang count the number of peas which have been
penetrated b¥ their pIunﬁers. hen these data are
P_Iotted they Torm an S-shaped curve and the cookin
Ime for a Sample is taken as the time required for
per cent of the peas to be penetrated. .

The plungers are hollow and we|%hted with lead shot.
Preliminary” experiments showed, that with the weight
ofaplungl?r adjusted to 90, it W||Uust Benetrate a pea
when cooked to the right dégree, judged by ataster. The
cooking times measured with this apparafus are median
cooking times for the 100 peas in a sample. The cooker
Is simple In design, operation, and lowin cost. Cooking
times of beans with different moisture contents could b
determined easily and quickly using this cooker. The
same cogker with variations in wejg t of glunge_r could
be used for determining the cooking time_of different
beans. The overall dim@nsions of the’ experimental bean
cooker are given in Flg. 2. Most of the parts of the
cooker are riiae of brass or aluminium.

Results and Discussion _ _

Hydration: It Wes found FFlg. Sa()j_ that .5 hr dip
treatment or soakm%_m 0.25 per cént sodium_ bicarbonate
solution markedly stimulated rapid absorption of water
In the first 3 hr s compared to dry peas Soaked only in
water. Total level of hydration was found to be more
in peas soaked in sodium bicarbonate solution as com-
pared to ordinary water. Cookmg time for peas is reduc-
ed in direct Ipoportlon to soaking time (Table 1)
Except for hard shell peas, extending the soaking time
beyond 5 hr offers no advantage. =~

ffect of sodium bicarbonate:  Sodium hicarbonate
used durm% the hydration steps exerts the following
useful effects. _ _ N
effelct It softens the pellicle or bran by its tenderizing

2. Itaids in the solubilization of proteins and starchy
components, o

3. Itacts as buffer to maintain the pH. _

4. 1t facilitates uniform penetration of the hydrating
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medium into the centres of the Peas so that the final
products have a uniform smooth texture.

5. It exerts the advantageous effect of extractin
Preat deal of hi ghly IE gmen ed material from the ou er
ayers of the peds, W eeby a desirable lightening of the
colour of peas Is at ame

6. Presence N hydration medium contributes
Iargely to he goal of attdining a product that is quick-

i
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Table 2. effect of sodium bicarbonate concentration in
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Fig 3b. Hydration of ory peas at several temperatures

cooking i.e., one that can he Prepared for the table by
boiling'in water for a period of time which is 80 per cent
less than that required for cookln? the untreated product.

The main criterion used for determining the optimum
concentration of sodium bicarbonate and_its ratio in
hydration media Was cooking time of peas. The tenderiz-
|n% effect of sodium bicarbonate is shown in TabIe 2
InCreasing the total concentration above 025 per
cent did 1ot offer extra advantage. Lowering the total
level below this caused mottling of seed Coats and
Increased cooking time of processed peas; hence 0.25
per cent concentration was Selected as optimum.  pH
of the solution was measured which was 9 initially and

roPped to 8.4 after 5hr soaking at 26°C with 0.25 per
cent_sodium bicarbonate solution,

Peas to hydration medium ratio;  Ratio of peas to
hydration medium affected the cqoking time of soaked
Reas as shown in Table 3. Optimun ratio of peas to

dration mediym was found to be 1:3 beyond which

réduction in cook|ng[t|me was not consideradle, Raising
the temperature of the hydrat|on medium during soak-
Ing, as may be seen rom Fig.
water uptake capacﬂz
hr soakm Sino

3 did not increase the
of peas to a greater extent after

(., some cooking occurs
makmg furt er processm? dlfﬁcult room temperature
soaklng Was considered fo be satlsfactory for further
treatment : this was also so costwise.

Precooking;  Optimum  conditions, for. precooking
step were détermined based on cookmg fime and per
ce tage butterflied peas. It was observed that for Ero-
duction of 3U|ck C0 kmg peas, completion of precookin
step should be carried out Using pressure cooking
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Table 4. effect of precooking conditions

.. Precooking. method
Boiling  Steaming  Pressure

water cooking
Cooking time of processed 6 6 5
peas (min.)
Butterflied peas (%) 40-45 303 510

Table 5. effect of pressure cooking on cooking

characteristics o f processe d peas

Precooking under pressure

(min)
Lo t 2 3 4 5 6
Reconstitution time of
processed peas (min) 9 ¢ 5 5 5
Butterflied peas (%) 34 ¢ 7T N 40

method. This resulted in less percentage of butterflying
I peas and cogking time of processéd peas was also
found to be minimum (Table 4). Pressure cooking for 4
min resulted in qguck cooking product with relatively
less, amount of butterflied peas (Table 5).  Hencé
0 tzllmrrlljiw time of pressure cooking of peas Was selected

Dehydration:  Fig. Aa géves dehydration curves for
Precoo ed peas prépared Dy two different procedures,
twas observed that 150 min"of drying time \Wes required
to lower the moisture content of thé 5-hr soaked peas
I 0.25 per cent sodium bicarbonate solution, whereas
180 min were required to reduce the moisture content
of the water-soaked peas to the same level. Thus
dehydration rate was, greatly increased by using 025
pr)neerdidzﬁ]nt sodium  bicarborfate solution " as  soaking

Ll
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Fig 4a. Dehydration curves for dry peas processed by two
different methods
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Fig 4b. Rehydration curves for dry peas processed by two
différent methods

Figure A represents rehydration curves for these two
nes’ of processed peas. - Sodiym bicarbonate-soaked
eas doubled their Weight in boiling Water in less than 3

min, whereas the water Soaked peas regmr_ed alittle over
20 min to reach the same degree of hyaration. Losses of
solids durmgf Initial hydration were 0.8 and 45 Per cent,
respectively for the péas soaked In 0.25 per cent sodium
bicarbonate and those soaked In water. Soaking i
ﬁod#]um b|(|:grbonate solution has the advantage of giving
igher yield.
|_% temperatures UP to 60°C do not normally
affect eifner flavour or colour. Colour intensity of the
peas soaked In (.25 per cent sodium bicarboriate \Wes
more than that of those soaked in Water.
Degree of cooking of theprecooked dehydratedpeas: As
the texture meter readings were indicative of peas’ soft-
ness and did not reflect slight undercogking or lack of uni-
formity in cooking, determination of the” cookability of
peas was very important. Cooking times of the dehydrat-
ed Reas Processed by these two methods were comgared
with tha of unprocéssed dr}/ peas using the bean cooker
(Table 6). It Was observed that peas wnich were soaked
in 0.25 per cent sodiym bicarbonate solutign cooked in
5 min, as compared to more than 15 min_taken by
the peas soaked in water. Cooking time of 5 min &

cooking peas

Table 6. comparison of standard and quick

Variety of peas Moisture ~ Cookin
Al content of time (miqn)
peas (%)
Dry peas (standard) 9.2 60
Quick cooking peas (H20 soaked) 91 18
uick cooking peas (NaHCC>
QK gonking pees (NaHCC 91 5
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compared to 60 min re%mred by ordinary dehydrated
peas s a great ad_vanta? o _

Sensory evaluation of the quick cooking peas:  Results
of sensory tests using 9 point hedonic ‘scale on freshl
prepared “samples and samples stored for 12 and
months, respectively, indicated the scores to be s, s.and
7 in uncooked fresh states. Similar results were obtained
when the samples were cooked and then served. Thus,
the overall quality of the B_roduct Was good on storage
for up to 15 monihs at ambient temperafures. _

Storage stahility of the quick cooking peas: It is
known that cooking times of peas or beanincreases with
the length of storage. Dawson et a/i7 found that peas
stored One year at"30°C, required longer cooking than
those stored at 0°C. Morris and Waodss reported that

-Samples stored a; 50°C and 50 per cent relative humi-

dity for two months developed off flavours, These,
gow/ea/er, had no detectable off flavours when rehy-
rated.

Cookin%time of quick cooking peas processed by the
above method with moisture contents of 8.2 103, "12.2
139 and 169 per cent and stored at 12, 25, and 30°C
for 3 months is gilven in Fig. 5. It was observed that
cooking time of the samPIes containing moisture con-
tents in the range of 8.2 to 103 per cent and stored at
30°C remained & min, viz. constant, for a period of one
ear, but the samples containing moisture content more
han 10 per cent and stored at” 12 or 25°C showed in-
crease In their cooking time as the time elapsed. It was
concluded that quick cooking peas are stable at room

peas with. moisture content above 13 per cent deterio-  temperature for a period of one year when the moisture

rate significantly in flavour and texture after e months at
30°C;"in 12 months th_eY become unpalatable. Peas
below 10 per cent moisture mainfained their quality
1;%rt6v(\j/oa Ean at 25°C, almost as well as control samples

Samples of the dehydrated 8uick cooking peas E)ro- to one year. After one year storage, moisture abso

cessed as explained edrlier and stored in polyeth
bags (700 gauge) at room temFerature (26£2°C)
exposed to _incident dfaﬁv_llght and fluorescent fight, had
a cooking time_of e nin"when stored for six"months
to one year. There Was no detectable deterioration in

the orgénoleptic quality of peas stored for 1 year.

ene
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Fig 5. Cooking time of quick cooking peas at various moisture

contents and temperatures

content of peas are maintained” in the range of s to

o per cent.

ackaging: Both polzethylene and plycell bags of
700 gaude Used for packaging of quick cooking dehy-
dratéd peas were found to”be"very good for storagetig[r)]
by thepeas to a certdin extent did occur resultirﬁ) n
increase of cooking time. Aluminium laminate pouches
(24/1.000.5/15 ml) (Paper/BoI ethylene/aluminium/poly-
ethylene) were found to be est for storage of quiCk
cooking, dehydrated peas up to two years.
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l
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DRYING
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y

PACKAGING
Fig 6. Flow diagram of the process for quick cooking peas
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Based on these studies, a flow diagram of the process
for, Ia(rjge-scale processing of quick™cooking peas was
arrived_at, as shown in |g. 6.

ARphcablhty of the process for different beans: The
method was found tg be applicable to red gram, green

ram, Bengal gram, field beans and fresh peas or beans.

hole grain & well as the hysked, split grains (called
dais) cotild be used for processing. The pasic pr_ocessmg
conditions as determined above~could be adppl_led Wit
suitable variations to different beans for reducing their
cooking time. As these beans form important Consti-
tyents Tn the army rations, their use for trooPs at high
altitudes will pe advanta%eous 8 the product could
cooked quickly_and easily. - Similarly quick cooking
peas or beans Will be of gréat help in preparing conveni-
ence foods. The productprocessed by this method when
reconstituted, more nearly resumed the shape of the

original material. o
he analxsls of B 1qroup vitamins was not per-

formed iIn this study. The sensﬂwﬂg of thiamine and
riboflavin to the action of alkali has feen long recognis-
edl2  However. on dehydration of peas, no fuither
deqradatlon_ of B giroup vitamins may occur due to low
waler activityld ‘It appears that alkali treatment may
not have adverse effect on ascorbic acid in peas as shown
by similar studies of Sweeney and Martinzo by boiling
green beans in cooking media up to a pH of 84

Economics:  As thé é)rocess Involves additional oPe-
rations of hydration and pre-cooking, It is to be expected
that the cast of production will "oe higher than for
ordmarg dehydration. But the gain in reduction of cook-
ing timé wall result in fuel savings.  The process could be
used for various other beans as well,
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The different parts (endosperm, germ and cotyledons) of kernels of cucurbit species viz, Citrulus vulgaris (watermelon,) Cuc-
mis melo (muskmelon,) Cucurbita moschata (pUmpKIn,) Cucumis sativus (cucumber,) and two conventional oilseed crops namely,

Brassica campestris V. dichotoma (Mustard,) and Sesame indicum (Sesame,) were dissected manually and thei
ortions and oil content studied. The watermélon and pumpkin kernels which had the highest 1000 kernel weight

Rdh

ad the highest endosperm ratio (12-13%) and hi
smaller in’size and weight, these had a much hig

%

her oil content
er propotrion 0

r fhgsmal pro-
(4291 g) also
50.8-51.8%). Although, mustard and sesarie seeds arg much
germ (9.4-11.2%) than the cucurbit kemnels (3-4%). The so

§

called endosperm (seed Coat+ endosperm) in sesame seeds is exceptionally rich in oil content (44.3%).

The kemels of watermelon, muskmelqn, pumpkin
and cucumber have long been marketed in India and
are used in confectloner¥, snacks and as an important
home remedy for cure of general debility. =

Recently, Some cucurhit seeds, have bigen investigated
and found'to compare very favourably with conventional
oilseed crops in their oil Contentl, If suitably exploited
some of these could form potential sources of ails and
fats2. Their_oils are also edible34. The distribution of
ol In the different. anatomical parts of these cucurbit
kernels, in comparison with that in certain established
oilseeds, is reported in this paper.

Materials and Methods

Seeds of the four cucurbit species namely, Citrullus
vuI?ans (watermelon, tarbooz), Cucumis melo (musk-
mefon,  Kharooza), ~Clcurbita moschata (pumpkin,
kaddu) and Cucumis, sativus _ (cucumber, kheera) were
ohtained from the Division of Horticylture and the two
oilseeds, namely Brassica campestris var dichotoma
mustard, sa_rs_on% and Sesamum indicum (sesame, til)
rom the Division of Genetics, . A.R.1., New Deln.
The seeds were cleaned of foriegn matter and bad seeds
and kept in gilass-stog ered hottles for further use. To
obtain kernels, the seeds Were decorticated by hand.
Accurately weighed quantities of dried kernels of all the
six materials were placed between folds of wet filter
paPer In separate petri-plates for about twg hqurs, to
soften the seedcoat, The kernels were manually dissected
usm% fine forceps into endosperm, cotyledons and germ
and the seeds Into seedcoat (which includes the endo-
sperm), cotyledons and ?erm. The segarate parts were
dried to constant wel(ﬁh at low temperature (60°C) to
prevent any loss of oil and the percentage of each part
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calculated. The oil content of each separated part, as
well as the whole kernel and seed, was determined by the
cold percolation method.s

Results and Discussion

While the_variations in the_proportions of germ and
cotyledons _in different species of cucurbits is only
molerate, it_ranges from 300 to 400 per cent for the
endosEerm (Table 1), which is high for watermelon and
pumpkin kernels ard Jow for those of musk melon and
cucumber. - Species with the highest 1000-kernel weight
also show a h_|Ph endosperm proportion. _

The two oilseed species mustard and sesame differ
markedly from the cucurbit species in the proportion of
their anatomical parts. The endosperm in‘these seeds is

Table 1. proportion ofvariousanatomica artsof cucurbit

AND OILSEED SPECIES

Seeds mel* Proportion (%90
k@tn(%) Endos- p%mv ) ég%lse
pem

Citrullus vulgaris 415 130 30 3.0
Cucumis melo 197 35 28 BT
Cucurbita moschata 907 123 21 85.0
Cucumis sativus 53 43 41 916
Brassica campestris
V. dichotoma h6* 164° 94 1742
Sesamum indicum 31* RV 112 K34

*Whole seed weight

Includes seedooat also.

['Includes plumule and radicle.
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Table 2. oil com(rtq] (dfittni ijgomlcal parts of

Qil S\%nt nt .

of whole Qil content (%
Stk ﬁemer Endos- 8erm£( ) (t%lse-

%9  pem
Watermelon 58 08 45 54
Muskmelon 493 03 35 534
Pumpkin b18 09 33 %3
Cucumber 457 02 U4 498
Mustard 2965 106« 423 50
Sesame RBIx M43 638 65.2
¢ Whole seed.
ANncludes seedcoat. ,
¢Includes plumule and radicle.

adhering to the seedcat and forms only a fraPmentary
part of 1t In cucurbit seeds the endosperm Jayer suf-
rounds the embryo and toge_ther constitute thé kernel
and these constitdents are easily seParabIe_. _
The two oilseeds are much smaller in size ang weight
than cucurbit kernels; the Perm percentage Is much
higher, and that of the cotyledons copsiderably lower,
Ustard and sesame seeds differ con5|derab!}/ from each
other in their proportion of endosperm and. cotyledon.
Table 2 shows that the percentage of il in the four
cucurbit kernels are of the same order as for mustard
and sesame seeds, all six range between 46 and 53 per
cent.  Thus the cucurbit seeds, if properly exploited,
could add fo the national vegetable oil proguction. The
cucurhit oils are known to be of good quality and quite
suitable for edible purposest4, _
The oil content in the endosperm of the different
cucyrhits analysed is ?_enerall¥ very low (less than 1 per
cent) and its contribution tq the total oil present in the
kernel is of the order of only 0.25 per cent. |
watermelon and pumpkin, Which ‘show a higher pro-

Kernels of

portion of endosRerm O(Table 1),_also show a hlghe_r
content of oil In the endosperm.” The percentage of ol
in the germ, though lower than in the cotyledons, lies
between 34 and 44 per cent.  However, %erm oil contri-
butes only 2.0-2.5 per cent to the total oil pool, the bulk
of which 1s derived from the cotyledons. _ _
_The distribution pattern of oil in the two oilseeds is
similar to that in the cucurbit ?Pemes in respect of germ
and cotyledons. It markedly qiffers in the endosperm,
which in_ the two oilseeds include the seedcoat, and is
rich in oil, especially in sesame.

In commercial practice, sesame seeds are not dehulled
before crushing. Removal of the seedcoat from sesame
seed, as for thé production of edible protein, would lead
to some oil. loss. _ .

The distribution pattern of oil content noted in various
anatomical parts of cucurbit and conventional oilseeds
IS In sharp contrast with that in cereal6, and pulse
%[ams«, where the percentage of oil in the germ is much

igher than in the endosperm or cotyledons.
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Reélstance of rodents to warfarin and other antlco

reswly0 Dthe??o%‘eﬁvwagwgﬁg%er? ' eren It |slgb§gr[1/[ag

Ulat
000? ts Increased the mortal 800‘7%|nr of rafs
aster and more SF]vere in animals Inges
The result )ndicated that vitamin A acetate
concentrations.

In the last three decades, anticoagulants such as
coumarin and indandione derivatives have played a
prominent role in rodent control. These compounds are
vitamin K antagonists causing haemorrhage and death
in animals. However, the widely used? 4 warfarin has
created a major concern on the development of resistance
among rodent populations. This serious threat resulted
in the development of alternative rodenticides such as
RH-787,  (N-3-pyridylmethy)-N-p-nitrophenyl ureab,
UK-786, 5-(N-piperidino)-10, 11-dihydro 5-H-dibenzo
cycloheptane6, Difenacoum, 3-(3-p-diphenyl 1-1234,
tetra hydronaphth-l-yl)-4-hydroxycoumarin7 and calci-
ferol89 (Vitamin D2). Attempts have been made to
combat the warfarin resistant rats by incorporating
vitamin D (Calciferol) in warfarin baits3. Rowe and
Redfern19 used vitamin A acetate with warfarin to
control house mice populations. The concentration of
vitamin A acetate used by them was very high resulting
in poor acceptability of baits. Not much is known on the
efficiency of vitamin A in potentiating the toxicity of
warfarin in wild rat populations. Attempts are made
here to test the possibility ofincreasing warfarin toxicity
to roof rats (Rattus rattus) by incorporating vitamin A
acetate at 0.2 per cent in baits containing warfarin at
0.005, 0.0125 and 0.025 per cent levels.

Materials and Methods

Tests In cages: Roof rats of hoth sexes weighing
100-150 g were individually caged after a 2-day con-
ditioning period. They were fed with standard bait B
(SBB) containing rice flour-68.5; wheat flour-18.5;
groundnut cake flour-46; common salt-1.0; groundnut
0il-7.4 /100 g dry weightll and water prior to the
test. Technical warfarin (Pest Control (India) Pvt. Ltd.,

0nists

Ulants has lead to an Intensive research,on improving the
a?n d t ﬁamm D IEP %gnq
that Vitamin A acetate a

Rattus rattus
ebaltsxontgmlrn Ex}th

caﬂ potentiate vvarfan poisoning In rats resulting in higner mortalities even in lower
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v ex mtediocow tte
against wa artu con/%n %r(r)}gln%ﬁon Vget arln a
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Bombay) at 0.005, 0.0125 and 0.025 per cent was mixed
with SBB and used. Vitamin A acetate at 0.2 per cent
(Roche Products Pvt. Ltd., Bombay) was incorporated
into warfarin baits and tested. The lower concen-
trations of vitamin A acetate were not effective. Hence
0.2 per cent was chosen for evaluation. Poison baits
and water were supplied for a period of ten days to
animals ad libitum. Daily records of bait intake, appear-
ance of sickness and mortality were made. The animals
that survived the test period were maintained on stand-
ard bait B for further per iod of ten days for

observation. The data collected were analysed
statistically.
Tests In rattery:  The effective combination

observed in the cage test (warfarin, 0.005 per cent-f
vitamin A acetate, 0.2 per cent) was evaluated against
roof rat populations housed in the rattery. Healthy
animals were conditioned for three days and the poison
baits were laid at two food points for 10 days. Daily
records of bait consumption and mortality were main-
tained. The survivals were observed for 13 days in the
cages with surplus food and water.

Results and Discussion

Cage tests: Vitamin A acetate alone did not
result in any sickness or mortality in rats during the
test period. Warfarin at 0.005 per cent (the lowest
concentration used) exerted only 40 per cent mortality
while the same concentration of warfarin in combi-
nation with 0.2 per cent vitamin A acetate resulted in
death of all test animals.

The results of V test indicate (Table 1) that the mean
intake of warfarin exerting lethality in combination
with vitamin A acetate was significantly lower as com-
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Table 1.
~ Warfarin + Warfarin consumpt-  “P—value (dif)
vitamin A acetate ion mg/ng body wt)
(%) in bait eanJ*S.D.
0.005 2456 3.74" 12.46%**
0.005+0.2 7.84+ 2.0 (18)
0.0125 34.82" 3.02¢ 8.64%**
0.0125+0.2 18.12-t 5.32* (18)
0.025 100821 14.48/ 5.14xx*
0.025+0.2 69.70+ 12.53¢ (18)
0+0.2 — —

abc—Significantly different from each other %P <0.05%

%;:E%iﬂbintly different from each other (P<0.05

SD—Standard deviation
Figures in the parentheses indicate degrees of freedom.

pared to warfarin control. This was very much obvious
In baits containing the lowest concentration of warfarin
(0.005 per cent) and vitamin A acetate. There was no
significant difference in mortality period. Comparati-
vely animals ingesting the mixtures profusely bled
externally.  Symptoms of sickness and haemorrhage
appeared earlier. There was a gross incordination in
hind limbs resulting up in paralysis preceding death. The
limbs were often edematous. Bleeding in nasal and anal
region was profuse.

Rattery test:  The response of roof rat popu-
lations was similar to that of individually caged rats.
Warfarin at 0.005 per cent killed only 30 per cent of the
population but in combination with vitamin A acetate
resulted in 100 per cent kill (Table 2). The severity of
haemorrhage and sickness was higher in rats consuming
vitamin A fortified Warfarin baits. Vitamin A alone was
well tolerated by animals.

The above results indicate that vitamin A acetate
influences the toxicity of warfarin to animals. It is well
known12 that coumarin compounds are potentiated
by pyrazole compounds like phenyl butazone and
oxyphenbutazone. ~ These compounds reduce pro-
thrombin level leading to haemorrhagic conditions thus
potentiating the effect of anticoagulants. Itis also known
that vitamin A causes deficiency of vitamin K13,

Table 2.
~ Warfarin+ Bait consumption Warfarin con-
vitamin A acetate (%) (9) sumption (mg)
0.005+0 300 15
0+0.2 283 0
0.005+0.2 380 19

27

results of toxicity tests of warfarin and vitamin a mixtures against caged roof rats

Vitamin A consumpt-  Mortality (%) Mortality period

ion (mg/’b]g body wt) (days)
ean
- 40 5-10
313.60 100 310
— 90 49
289.92 100 312
— 100 4-8
557.60 100 310
1116.73 0

In this study perhaps vitamin A ‘predisposed’ the
animals to become more susceptible to low doses of
anticoagulants.  There could be three possibilities:
(0 vitamin A in excess might inteifere with possible
absorption and utilization of vitamin K for normal
prothrombin formation; (») warfarin also has synergis-
tic effect in prolonging prothrombin activity; and (i/i)ex-
cess ofvitamin Ainduces a secondary deficiency of vitamin
K 14,

Our observations suggest that reinforcing warfarin
baits with vitamin A acetate results in the reduction of
lethal dose of warfarin, early appearance of sickness,
pronounced haemorrhage together with increased morta-
lity at lower intake of warfarin in roof rats. Vitamin A
acetate at 0.2 per cent did not affect or reduce the paya-
bility of baits which is an advantageous factor.

The above findings suggest the possibility of using
vitamin A acetate as a potentiating agent for a few
other anticoagulants also. Formulation of proprietory
baits containing vitamin A and warfarin may be useful
for effective rodent control. The combination could be
effective in controlling anticoagulant resistant popu-
lations. Such combinations could be used as prophylac-
tic treatments to prevent the occurrence of resistance
among animal populations to low doses of anticoagu-
lants.

toxicity of warfarin and vitamin a acetate mixture to roof rat populations in the rattery

Vitamin A con- Mortality Mortality period
sumption (mg) (%) (daysg
0 30 19
566 0 —
760 100 37
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Capsicum, (chillies) are valued throughout the world
principally for pungency, colour and by some for aroma
also. Pungency is due to capsaicin and few related
compounds present in minor proportions. Capsaicin
content of capsicum is usually low, of the order of 0.01
to 0.1 per cent in paprika, (Capsicum annum, L) and
0.05 to 0.6 per cent in chillies, ( apSICumfruteSCenS L,
and Capsicum minimum Roxb) These small amounts
permit only colorimetric or spectrometric procedures in
the quantitative estimation of pungent compoundsl In
spite of a number of attempts, these estimations have
proved to be unsatisfactory, because they are time con-
suming and have poor reproducibility23. Chromato-
graphic column purification and spectrometry3 or more
recently gas chromatography4 have been suggested as
improved methods. These are also time consuming or
involve costly modern equipment and have not been
found suitable for routine use in quality control, parti-
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cularly in the developing countries where the spices are
grown. However, a few recent objective procedures
through the use of thin layer chromotography5'7 and
particularly the simpler and more widely adoptable
paper chromotography8 appear promising. This last
method has been recommended for routine work?.
Because of the lack of established correlation hetween
objective and subjective evaluation of pungency, the
international trade still prefers the subjective test in
estimating pungencyli

The sensory feeling of *hite” or pungency at extreme
dilutions (recognition threshold), is the basis of these
subjective tests and the reciprocal of the dilution is
expressed as Scoville heat units (SHU)1L The literature
values for the limit of detection of the pungency of pure
capsaicin has varied by a 100 per cent, that given by
Suzuki et ali2 being 15x 106 and by the Panel on Crude
Drugs in U.K.3 being 30 x10e. Though theoretically
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simple several difficulties arise in carrying out subjective
tests for pungency. Apart from the difficulties common
to most sensory tests13, lack of pure reference standards,
build up of pungency during test sessions and lack of
agreed procedures for conducting the tests and recording
of the results, have resulted in poor reproducibility and
great variations, and resultant sceptisism about the
validity of the test itself. Newmanl4 has earlier pointed
out that the defects of the British Pharmacopeals pro-
cedure are, the use of a simplified extraction method,
assumption of capsaicin value of sample to be 0.14 per
cent and use of a single dilution to prove or disprove the
pungency of a sample.

Fritzsche Brothers, Inc, in USA, published a method16
for oleoresins with model dilution table but still worked
it as a ‘go-no-go’, test, in which the value given by three
out of five experienced judges is taken as the SHU, for
determination of the threshold for pungency of a sample.
[t is surprising that this method also uses a single test
samples as in the original British Pharmacopea. Possi-
bly this procedure was designed by the company as a
quick quality control procedure for regular supply
within certain specified limits of pungency. But it is
an improvement in the sense that a further dilution is
recommended if the first is found to be very pungent.
Another drawback is that this test is not done from
higher to lower dilution as required in a threshold test.
A more serious error is from non-definition of difference
to be maintained between successive dilutions in terms
of active pungent principle. It can easily be shown
(Table 1) that the capsaicin content of fixed dilution
differences, varies greatly with samples of different

Tabre 1.

Sample 1 (capsaicin content 5%)

Fixed dilution differences

capsaicin content. The validity of taking the value where
three out of five judges agree is also questionable stati-
stically. The same procedure is adopted by the Essential
Oil Association of America as their standard17. The
International Standards Organisation has recently adopt-
ed a procedure which follows the method of testing a
series from lower concentration upwards but the SHU
for the sample is again based on the highest value re-
corded by at least three out of @ minimum of five pane-
lists18. Inspite of these attempts at codifying the pro-
cedure the subjective method continues to be regarded
as poorly reproducible.

Our study was therefore planned to find the difficulties
in conducting Scoville tests, which affect reproducibility
and validity of the results and recommend a procedure
where possible sources of error are eliminated, provide a
ready dilution table, the result given in a statistically
acceptable manner and which enables a correlation with
the objectively determined value for capsaicin. A defini-
tion of the panel is also given so that a comparison of
values from different panels can be done. When our
study was completed some years ago the method adopted
by the Official Analytical Method of the American
Spice Trade Association was published16. This method
has discussed many of the above points, without how-
ever, detailing measures to overcome the sources of
variation. It has pointed out the importance of palate
clearing for avoidance of carry over effect between
samples and conducting the test as reqular threshold test.
Also, a dilution table covering a wide range of Scoville
values 1:100 to 1:15x 105is given which is very useful.
But this method also uses a small number of judgements

capsaicin equivalents in /(,(‘,ilcomlof fixed dilution differences for two oleoresin samples

Sample 2 (capsaicin content 2.5%)

(in 1000 s) Threshold dilution series Capsaicin equivalent of ~ Threshold dilution series Capsaicin equivalent of
(in 1000 s) width between successive (in 1000 ) width between successive
dilution (jttg/200 ml.) dilution (pg/100 ml.)
840 440
V| i } 0.9 i } 213
' 139 4.69
600 200
865 405
& o } 063 o } 164
' 0.78 2.83
695 235 )
765 365
" i } 040 - } 0%
' 0.47 1.28
675 275
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and takes the SHU as that agreed to by 3 out of 5judge-
ments. Though the method mentions the use of experi-
enced tasters, the procedure for screening, selection and
training of panelists is not given. There is also no recom-
mendation on the concentration difference in the dilu-
tion series. These could have been the main reasons for
the recently reported4 non-reproducibility of Scoville
values when tested under the ASTA methods.

This paper, presents such results, which appear
still valid and relevant.  The comprehensive study
relating to possible sources of errors, nature and
limits of variations are given and a method which
would give reproducible results that are statistically
acceptable and provide parameters for comparing
results from panels of different sensitivity is detailed.
With such a standardized procedure it is shown that
correlation with capsaicin content and SHU is very
highly significant.

Materials and Methods

In this work, oleoresin locally made and also obtained
from the international market representing varied capsai-
cin contents were used. Their capsaicin content as
determined by paper chromotography8 were used for
subsequent regression analysis between subjective and
objective values.

Subjective tests were done as threshold testl9 with
clear instructions regarding bias factors influencing
judgements and explanation of the evaluation procedure
to the panel. Difficulties of panel members in doing the
tests were discussed during preliminary and subsequent
group meetings. Besides the problems common to
subjective tests, special requirements in pungency evalu-
ation, to eliminate aroma interference, build up of
pungency and palate clearing between samples was
followed. The use of neutral food like puffed rice and
allowing a time lapse of 10-20 sec between successive
samples was found efficient for clearing the palate of
build up. Care was taken in sample presentation to
avoid positional bias, by varying the number of blanks
in the series of dilutions tested and using different dilu-
tion series in repeat tests.

The various steps studied are detailed under results
and discussion and the final standardized procedure is
described at the end. The procedure has now been
adopted by the Indian Standards Institution2ll

Results and Discussion

L Screening and training ofjudges:
potential panelists were tested through five preliminary
sessions. The range of dilutions tested were from 65,000
to 2,50,000, using two oleoresins of different capsaicin
content. The individual judges’threshold for the samples
varied from, 10,000-60,000 in repeat tests. By panel

A total of l6Table 2.

discussion, the stimulus, positional and other bias
factors were avoided. Further repeat tests with a single
sample of oleoresin were done. The panel was then classi-
fied roughly into two groups (i) a low threshold group
(high sensitivity) giving threshold values of 1,00,000
and above; (//) a high threshold group (low sensitivity),
giving values below 1,00,000, for the same sample.

Throughout the rest of this study, five from the first
group of eleven panelists with low threshold were used.

2. Selection ofdilutionsfor test:  All the test samples
were first tested by the panel leader, who was in the same
sensitivity group, by diluting samples in geometric
series with a common ratio of 1.5 to fix the gross thres-
hold. The samples were then tested by the selected panel
in a closer common ratio of 1.2 to identify the approxi-
mate threshold; for example, the geometric series for a
sample with 2.5 per cent capsaicin was as follows, 547,
456, 380, 317, 264 thousands. The approximate thres-
hold was around 330 xI0 3. These steps enable preven-
tion of great deal of waste of time by giving samples
which could be either too dilute or too strong depending
on the capsaicin content of the sample.

To facilitate determination of the width of difference
in the arithmetic series of dilution to be maintained at
the fust noticeable difference (jnd) value, paired com-
parison directional difference tests were carried out
separately with the samples, around the approximate
threshold. The fjnd’ was found to be 0.11 to 0.13
of the approximate threshold (Table 2,). In the
final tests using arithmetic series around the approximate
threshold the width of dilution difference :n successive
samples was maintained at one tenth of the approximate
threshold. From the intensity data on the successive
samples in the different series, this concentration dif-
ference was found satisfactory.

Provision of different series of dilutions covering
higher and lower concentration around anticipated
threshold allows for individual variations in sensitivity.
Ready reference for these dilutions are available through
tables in the procedare adopted by the Indian Standards
[nstitution2lL

3. Variations in panel values and procedure for
expression of results:  Table 2 gives the results of SHU
determined according to the recommended method for
four samples by five trained panelists in 4 repeat evalu-
ations.

Table 3 gives the results expressed according to single
dilution and serial dilution procedures using the data in
When the results are expressed using single
dilution as test samples, different results on different
occasions are obtained even by the trained homogenous
panel. The situation will be worse when a non-homo-
genous group is used. Thus a single value cannot be
given. Also, the percentage of panel observations cover-
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units for pungency of capsicum

Table 2. scoville heat units (threshold jndin thousands)of different oleokesins— variations in
repeat evaluations
Oleoresin samples with capsaicin content (%)
. . Capsaicin (PC
Panelist F-Hi (2.35%) F-DO (4.50%) GL (4.90%) (naPuraI, 10(0%;

1 330 840 900 19,000
330 840 900 17,600
360 900 — 18,200
— — — 18,200
2 300 840 641 16,000
330 780 641 16,000
360 810 641 16,700
330 700 17,400
3 330 700 641 18,000
360 700 700 17,600
300 780 641 17,400
300 810 700 16,700
4 330 840 900 17,600
330 840 900 16,000
390 810 — 16,700
390 810 — 16,700
5 330 840 700 16,000
360 780 800 16,000
360 810 — 17,600
— — - 16,700

Overall range 300-390 700-900 641-900 16,000-19,000

One sigma range 340427 808150 743111 17,105885
"Jnd" near threshold 45 86 96 1,800

Note:—The unequal number of observations are due to absence of panelists
The jnd” values are obtained by paired directional difference test

ed, decreases from 100to 60 per cent as the SHU increases.
As it is well known, even with trained panelists day to
day variations are found for the same sample as seen
from data in Table 2. Expressing the result as one sigma
range of the mean is therefore better, reflecting normal
panel variations. The per cent observations covered by
this range varies from 70 to 82 per cent. However
including the values of panelists who have identified at
higher dilutions the percentage varies from 80 to 100
per cent. It is therefore recommended that the SHU of a
sample be given as the panel meani standard devi-
ation,
4,
individual panelists variation in repeat threshold evalu-
ations calculated for the data in Table 2 are given as
capsaicin equivalents (jug/100 ml) in Table 4. These
individual values are compared against the capsaicin

3

equivalent of the jnd’ of pungency. The variation of a
panelist in repeat evaluations of a particular sample
should not exceed the §nd’to prove his/her consistency.
Thus, 80 per cent of all the twenty values fall within jnd’
which indicates the extent of individual panelists’
consistency.

Similarly, the threshold of individuals in repeat evalu-
ations of a particular sample should not fall outside one
sigma range to prove the panel homogeneity. Thus as seen
from values given in Table 2, 70 per cent of these values
fall within one sigma range and 86 per cent fall above
the lower limit which indicates the degree of homogeneity

Panel consistency and definition: The range ofof the panel in this study. Having established a reason-

able degree of panel consistency and homogeneity an
acceptable panel definition through the panel’s sensiti-
vity in terms of SHU expressed as one sigma range
about the mean threshold for either pure capsaicin or
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Table 3.
Single dilution*
' % ohservations
SAple et essf%gtfed cor?esponréf!’JI gg and
exceedin

F-Hi 30 100
30 %

30 80

F-DO 100 100
180 %

810 80

840 80

GL 641 100
100 10

800 60

PC 16,000 100
16,700 80

17400 60

17,600 60
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expression of scoville heat units by different procedures

Serial dilution**

SHUf %observaﬂons % observations
One sigma range exceedlnr%the ower  between one sigma
range

313:367 & 12

758-858 8 82

632-854 100 n

16,220 80 10

)
17990

*Fritzsche brothers’ method
*»Presently recommended method
*SHU—Scoville heat units (in thousands)

an oleoresin sample of known capsaicin content can be
given. For example, the panel used in this study is
defined as one giving 17X 1064-0.88 X106 SHU for
pure natural capsaicin (8—methyl-N-vanilyl non-6-
enamide, mol wt. 305) or value of 800x103t50x103
SHU for an oleoresin sample of 4.5 per cent capsaicin,

Results of panel of different sensitivity e.g. 30 X 106

SHU for pure natural capsaicin can then be calculated
by proportionment. The SHU given by our panel for
pure synthetic capsaicin (vanilyl-N-nonanomide, mol.
wt. 293) was 8 X1070.7 X106. This can also be used
for defining the panel sensitivity.

5. Regression: The regression of capsaicin per cent

.

Panelist FHi  FDO GL PC
1 059 0.36 000 042

2 130 041 0.64 050

3 130 087 0.64 043

4 1.09 020 000 057
5 059 041 088 057
jnd 105 067 04 0.77

(y) on the SHU (mean threshold) (Xj) for all the 4
samples was found to be linear and the regression and
correlation coefficients were very highly significant
(P<0.001). The regression equation is given below.

Y=0.243430+0.C05830Xj, (r=1.00)

where, X! is SHU in thousands.

The per cent deviation of the actual capsaicin per cent
(y) of the experimental samples from the predicted
capsaicin per cent (Y) ranged from 0 to 13 percent from
the equation.

The regression equation can be suitably modified for
any other panel of different sensitivity ; for example the
SHU by one panel for oleoresin F-Hi of capsaicin
content 2.35 per cent was 340 X 103 while another panel
of low sensitivity gave a SHU of 182 X 103 for the same
sample. The regression could be modified for the second
panel as

Y =0.243430+40.010891 X!
where the coefficient of Xj is increased in the ratio
340:182. For a panel of higher sensitivity the coefficient
of Xi needs to be decreased accordingly. Thus, results
by panels of different sensitivity can be compared

Standardized procedure

Based on the results obtained, the standardized pro-
cedure for conducting pungency tests is given below:
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L Preparation of sample and preliminary testingsensitivity by their threshold values based on the group

Oleoresins and alcoholic extracts of capsicum (chilli)
powder are diluted to obtain a stock solution cor-
responding to a dilution of 1:1C,000 and 1:100 respecti-
vely in sugar solution. Glycerol monostearate (1 per-
centin alcohol) is used with oleoresins, as an emulsifier.

Prepare further dilutions from the stock solution in
geometric progression with a common ratio, (say 1.5).
Use this for preliminary testing by the panel leader to
fix the gross threshold and roughly select the range of
dilutions to be used. Prepare geometric series again
with closer common ratio (say 1.2), around the value
determined by the panel leader for preliminary testing
by the panel. Use 10-12 potential panelists in two or
three session where they test 4-7 dilutions (5 ml each)
in sequential order starting from highest dilution with
varying number (1 to 3) of blanks at the beginning of the
series. Code all the samples and instruct the panelist
to avoide stimulus bias due to aroma and allow
sufficient time lapse (10-20 sec) between samples.
Additionally use a neutral food like puffed rice to avoid
build up of pungency. Testing can be stopped soon
after pungency is felt as the next sample could be highly
pungent. Use the score card given in Table 5. Use these
sessions to: (a) educate the panel about the sensation
perceived; (b) group the panelists as of higher or lower

Table 5.

DATE:
Taste the samples in the sequential order given

NAME:
Instructions:

¥ %k % %

None or sugar solution .. 0

Different from sugar
soﬁutlon. Y

Threshold
\Weak
Medium
_ Strong y
(Intermediate scale values are expressed as, X, X-1, 1-2¢fc.)

Intensity scale:

[Sad D] b oy

Series |

Code No. Intensity

mean; (c) fix the approximate threshold of the sample
corresponding to the selected panel.

2. Final evaluations in arithmetic series: Prepare the
arithmetic series of dilutions around the approximate
threshold identified in preliminary testing maintaining
‘one” jnd’ width difference between solutions which is
normally found to be one tenth of the threshold Scoville
value. Use a minimum of 5 panelists of homogeneous
sensitivity in 3-4 repeat tests to get 15-20 judgements.

3. Treatment of data: Decode the test series in
terms of SHU for threshold value by each panelist,
take the SHU corresponding to ‘X, Intermediate scale
values as ?-X, X-I, when given for successive samples
in the series, the mean of the SHU corresponding to
these two dilutions is taken. As variations in panelists’
sensitivity is likely to occur either because of psychologi-
cal or physiological conditions, delete values which are
exceeded by 2°"limits, from the group mean. Express
the SHU of sample with the remaining values as the
mean”one a"

4. Panel definition: Define the panel by the
average SHU t cr for pure capsaicin  (natural
or synthetic, specified) or an oleoresin of known
capsaicin content, tested under conditions described
earlier.

score card for threshold test for pungency

TIME:

Swallow the whole quantity of the test sample, slowly. N

Wait for few seconds to recognize pungency if any (aroma of chilli should not be confused for pungency).
Estimate the pungency of the samples using the intensity scale given below.

Take some puffed rice and wait for 10-20 sec before testing the next sample.

? (pungency not identifiable—Stimulus threshold)
(pungency identifiable—Recognition threshold)

Series 11

Code No. Intensity
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RESEARCH NOTES

ANTIBACTERIAL ACTIVITY OF VOLATILE
COMPONENTS OF ONION
cALLIUM CEPA)

The antibacterial effect of onion volatiles and that of
lachrymators isolated from onion volatiles was tested. The
microorganisms used for these investigations included Pro-
teus vulgaris, Salmonella typhimurium and Bacillus cereus
BIS-59. "It was observed that 200 ppm of either onion vola-
tiles orisolated lachrymators were effective in inhibiting the
growth of microorganisms.

.. Besicles the use of crushed onion as flavourin a%ent,
its anti-microbial properties have long been recogniSed.
Vapours escaping from freshly cut’ onion_have hbeen
reported to have Dactericicial properties.2 The pungent
principles of onion have heen presumed to have both
antifungal and_antibacterial properties34.  Virtanen
and Matikkalab identified the active components of
onion juice as thiosulphinates and studied” their anti-
bacterial_effect on various microorganisms. = However
precise information on the compounds which_exert
antimicrobial influence is scanty in the literature. Earlier
work from this laboratory had reported the isolation of
lachrymatory factors characterised as thioalkanal S
oxidg from Onion juice6. It was of interest to examine
whether these sulpnur contammg; compounds also exert
inhibitory influence on bacterial’ growth. The present
report describes observations on the antibacterial acti-
vity of these compounds. L

. The microorganisms used for these inyestigations
include Proteus vulgaris an active food spoiler, Salmo-
nella_typhimurium & food pathogen and Bacillus cereus
BIS-59 which was isolated in this laboratory from blan-
ched, irradiated shrimps7. TGY medium containing
Bacto-Tryptone 3y, Bacto-Dextrose 1 g and Bacto-
Yeast Extract 1% In 1000 ml tap water, was used for
culturing each of the above microorganisms.  Onion
volatiles”(OV) were isolated from onioh juice according
to methods described earlier6. The two major lachryma-
tory factors (LF. 1 & LF 11) having Rf values of"0.11
and 0.33, respectively were isolated from OV by prepara-
tive TLC usm(gJ 2 quass plate with a thick layer (0.5 mm
of Silica Gel Merckg anc petroleum ether” diethy
ether @0:40 vIv) as developing solvento. Quantitative
estimation of lachrymators was carried ou 'br¥ moni-
tormq the pink colour. resulting on incubation of the
volatiles with glycine-formalcefiyde reagent8 In the
resumptive tests, concentrations ranging from 50
0 200 Ppm of the Isolates were tested b)ézones of inhibi-
tion of growth on TGY agar after 24 hr. For con-
firmatory tests, the cultures 0f each or(t;amsm, taken, in
the logarithmic phase, were inoculated at a concentration

of approximately 106 cellsml in TGY broth contain-
ing trom 0 to 300 ppm onion volatiles, LF | and LF I,
anid cell growth was followed up to 7 da%/s at 37°C.
The presumptive tests revealed that the OV fraction
as Well as the LF fractions were inhibitory. - The zones
of inhibition varied for each of the organisms, being
maximum_for B. cereus BIS-59 and minimum for P,
vulgiarls. The results of confirmatory tests showed that
at 100 ppm concentratign of the compounds there was
only mar%mal increase in the lag phase. However, at
coricentrations of 200 ppm and"above distinct effects
could be observed as shown in Fjg, 1 All three fractions
viz. OV. LF I'and LF 11 exhibited varied degrees of
inhibition on the mlcroor%amsms examined.  The
potency of the three fractions was of similar order of
magnitude. Since OV contained only about 40 per cent
LF, the other constituents like carbonyls and sulfur
compaundsb also seemed to posses antibacterial activity.
The effects of OV, LF | and LF 11 on S. typhimurium
were almost identical; at. a congentration qf 200 ppm,
each fraction showed a distinct bacteriostatic effect, the

| 1CONTROL oV LF1 LF I
1 Proteus vulgaris
8
6
4
2
, 0 Bacillus cereus BIS-59
g 8
"
32
10 Salmonella. typhimurium
8
6 = =4 =
0 3 ). 168

£

IVE(r)

Fig 1 Effec_tonOOé)pm onion volatiles (OV) and lachtymatory
fractions (I & I1) on the growth of micro-organisms

b
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grovvth of this organism bern(rr totally inhibited. - How-
ver, there was no cell lethafity In any of the treated
samples as was evident from the frndrngs that aquuots
of treated cell susrﬁ)ensrons roliferated ‘normally when
inoculated In res edium. - When the treated
samples were kept on a shaker, bacterial growth was
comparable to t at of untreated cells, indicating that
aeratron apparently nullifies the antibacterial effects of
However aeration of pure suspen-
srons of OV, LF I'and LF I, was found to decompose
these compounds and make them ineffective as microbial
Inhibitiors. In the case of P. vulgaris although no bac-
teriostatic effect was evident using an){ of the three
fractions, each fraction (200 ppm) was abile to considera-
bly extendl the [ag phase of this organism, after which
the organism grew well. Even at a higher concentration
(300 ppm) of onion extract, there ‘was a significant
extension_of the lag E)hase after_which_ growth was
normal, The studies with B. cereus BIS-59 irdicated that
each of the onion fractions was lethal to this organism.
Microscopic examination of freated suspensions at
regular intervals during incybation, revealed intact cells,
indlicating that cell inactivation was not due to lyss.
From the above finding it may be concludeq that both
OV and LF are potent inhibitrs of microbial growth.
The profound bacterrostatrc action of OV, LF I and LF
llons. t phrmurrum offers scope for preventive measures
agarnst this pat pathqgen.
The authors wish to thank Dr. G. B. Nadkarni for
his helpful suggestions and criticism.

BrochemrstrK and Food Technology N. F. Lewis

Division, Bhabha Atomic B. Y. K. Rao
Research Centre, Trombay, A. R. Shan
Bombay 4000085, India G. M. Tewari

6 September 1976, C. Bandyopadhyay
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MINOR SEED OILS. XH. PHYSICO-CHEMICAL
CHARACTERISTICS AND_COMPONENT ACIDS
OF FIVE VEGETABLE OILS

In the search for new industrial orls and others containing
dds of novel structurg, five seed oils fromRumex acetosa,
N. 0. Polygonaceag), Celosia_argentea (N. O. Amaran-
haceag), Atrjplex hortensis (. O. Chenopodiaceag), Citrul-
hts vuI aris <W 0. Cucurbitaceae) and Dodonaga viscosa

E aceaea have nex |nedb RPC for their

gone al_tlt%/aet esee Il eonte tran% Tom

10dt ﬁA) e olls mev Ues from 93

were rich in i no etc acid content (45 4- /o

except f?r Rumex acetosa, Which contained about 35%

each of oleic and rnoferc acids,

Rumex acetosa, Linn. (N. O. Polygonaceae) (Cana-
rese: Palak) s an erect, perennial "herb found n the
Western Himalayas. The plant is stronglr antiscorbutic
and is used in bronchial diseases, It is also reported to
be used as @ blood purifier and in homeopathy for the
treatment of skin diseases and convulsions, ~ Leaves,
which are used as refrigerant and diuretic contain
glalta%ré%%lycosrdes and are‘eaten as salad cr cooked like
pCeIosra argentea, Linn. (N. O. Amarantaceae
(Canarese: Annesoppu) IS an. erect, ?I abrous annua
and is a common weed in cultivated fre (s, hedges, river
banks and open places throughout India and” Ceylon.
The seeds are consicered efficaceous in diarrhoea and
usefgl in blood diseases, mouth sores and diseases of the
eye
y Atriplexhortensis, Linn. (N. O. Chenopodraceae)
RCanarese Cliakkota soppu); The Atriplex %enus of
erbs and shrubs are native to temperate and Subtropi-
cal retlrrons man){ being desert weeds. A. hortensis, an
annual’ plant with succulent branches and’ leaves, Is
useful as a substitute for spinach and its crimson form
makes it a handsome ornamental annual.3 The flour of
the_seeds is reported to be valuable against vitamin A
deficiency.4

Citrullus vulgaris, Schrad (N, Cucurbrtacrfae
(Canarese: Kallangadi-Hannu; %I water melon
15  trailing or climbing hispid aniual wrth large ovoi
fruits, dark green or mottle green |n co our. The seeds
of the watermelon are used“as food bein sometrmes
ground and baked into bread._ They are S0 parc ed
and eaten with_other grains. The seeds rom | erent
localities contain va |ng percenta Bs (2

Dodonaga viscosa, Linn. ( aplndaceae? Cana
rese; Bandarike) IS A %enus of shrubs, rarely trees
mostly Australian, of which D. viscosa IS widely dlistri-

buted in Inglia. It has been used as a sand bmder and
also for reclaiming marshy lands, The leaves are used
in swellings and burns, and as a feprifuge and sudorific
In gout and rheumatism.  The bark is employed in astrin-
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Table 1. physico-chemical characteristics and extraction data

Seed species Oil Unsap. lodine value* Sap. eqvt.* Refrindex Protein
content % matter %  Obs. Calc. QObs. Calc. oggollcat in seeds %
Rumex acetosa 120 0.8 935 92.7 2148 2156 14680 133
Celosia argentea 10.0 13 1033 102.0 215.8 2157 14701 15.0
Atriplex hortensis 132 11 126.2 1246 218.2 2191 14651 19.9
Citrullus vulgaris 211 11 126.6 1217 218.3 2118 14682 50.5
Dodonaea viscosa 15.7 0.9 1288 126.7 280.1 2796 14681 235

“Values measured on mixed acids free from unsaponifiable matter and calculated from the composition determined in this investigation.

Table 2. chromatography results (mole %) on paraffin columns

, Treatment  Load  Recovery Eluting solvent (% aq. acetone!
Seed ol of mixed  mg lo
acids* 62 67 73 78 83
Rumex acetosa H.A. 178 9.1 05 25.9 72.3 04 09
MA. 21.6 86.5 34.6 60.2 33 0.8 11
0A. 85.2 — 21 24.6 3.2 04 0.3
Celosia argentea H.A. 22.5 88.4 0.6 249 7.9 19 0.7
MA. 195 99.3 452 48.5 47 12 04
0A. 805 . — 1.0 238 38 11 0.6
Atriplex hortensis H.A. 131 100.0 0.4 10.7 85.7 18 14
MA. 14.2 99.9 56.9 370 33 18 10
0A. 82.5 — 12 13.6 15 05 04
Citrullus vulgaris H.A. 19.9 98.4 10 135 84.0 0.6 09
M.A. 16.2 100.0 65.1 25.3 8.4 05 0.7
0A. 100.2 — 0.6 1551 6.4 03 01
Dodonaea viscosa H.A. 18.7 97.8 05 104 86.6 18 07
M.A. 185 938 59.7 320 49 2.3 11
0.A. 917 - 16 12.6 24 14 05

*H.A.—Hydrogenated acids; ~ M.A.—Mixed acids without any treatment;  0.A.-—Oxidised acids

Table 3. COMPONENT FATTY ACIDS (Wt. 9%)

, Acids
Seed oil

14:0% 16:0 18:0 20:0 22:0 181 18:2
Rumex acetosa 04 24.1 3.4 0.9 14 351 347
Celosia argentea 05 232 48 14 05 24.2 454
Atriplex hortensis 1.0 9.8 34 20 12 26.6 56.0
Citrullus vulgaris 08 125 8.6 0.6 08 12.0 64.7
Dodonaea viscosa 05 95 49 2.6 13 218 59.4

“These figures indicate the number of carbon atoms and the double bonds in the acids.
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gent baths and fomentations. The seeds are said to be
edible and the fruits were once used as a substitute for
“truehops” in making yeast and beer.6

The seeds were collected around Dharwar and the
oil soxhlet extracted from the crushed seeds with |i ht
petroleum.  The fatty oil, unsaponifiable matter and
mixed acids were obtained as escnbed earlier.7

Analytical direct TLC of the mrxed acrds and the
mixed ethyI esters on srhca ggl G plates with erto eum
ether: ether"formic acid (70 vol)and etro eum
ether: ether: (70:30) br vo% eve oping . solvents,
revealed the resence on of the usual acrds in all the
oil samples. "The mixed fatty acids as such, after hydro-
genatron and after oxrdatron8 were each examingd by
reversed’ phase partition column: chromatography. &
descrrbed earlierd.  The presence of oleic and lirioleic
acr s were confirmed by preparing their correspondrng
ry rox% and bromo derivativestfrom the acids isolate
om the appropnate chromatographic fractions.

The seeds examrned in this mvestrgatron are fairly
rich in il (Table 1). Four contain abut 10-15 per cerit
oll, and the lagt, Citrullus vulgaris seeds, 271 per cent
The seed protein content also follows the same pattern
Citrullus vulgaris having a hrgher content (505 percent)
than the other four 13 er cent).

The seed qils ave hi |od|ne valugs and are rich in
unsaturated fatt acr 5 (Tables2and 3). Linoleic (45.4-
64.7 per cent) 15 the major comp onent acid In all the
seed oils, exce t in Rumexace 053 whrch contajng almost
equal amounts of oleic and Tinoleic (3.1 and 34.7 per
cent) acrds Palmrtrc acid Is the major safurated consti-
tuent (9.5-2 gercent ) with steanc acig next (3 4-

er cent).  Small percentages of m nstrc
arac |d|c]( 6-26) and behenic (0.5- vvere also’
found.  These resuts are in, conformr with the
literature values for the respective seed oils. 1

One of the_authors (KBP) thanks CS.IR., New
Delhi, for a_junior resarch fellowship and MRS
thanks the L.C:AR. New Delhi for a research feIIovvshrp

R. C Badami

K. B. Patil

S. C Shivamurthy
. Shanbhag

Dept, of Chemistry,
Karnataka_University,
Dharwar, 580 003, India
21 September 1976
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STUDIES O CHEMICAL CONSTITUENTS AND
THEIR INFLUE %EOON COOKABILITY IN

Estimation of eight chemical constituents in 22 culti-
vars of pigeon pea revealed significant differences among
cultivars for most of the constituents studied. None of these
constituents was found associated with cooking period, ex-
cept phytic acid content which showed positive association of
appreciable magnitude.  The varieties requiri mrnrmum
time for cooking were S-7, EB. 38-70, JA-3, NP (WR

and UPAS-120.

Amon%| the pulses, Pigeon pea (Cajanus cajan L) is
consumed in appreciable guantity in the cooked form by
the Indian population. Since cooking improves nutritive
value of pulses, it would be interesting and useful to in-
vestigatethe influence of chemrcal corlstituents on copk-
|ng time in prgeonﬂa Cookahility has heen reported to
dlependent on the com osrtron of seed coat and cell
waII |n case Of peas and beans'.  Recent studies on
whole and dehulled  pigeon pea, however, suggested
that the composition” of "endosperm ‘may”~ also
have a considerable influence on the cookability. This
paper ceals with the refation between the coritents of
various chemical constituents and cooking time in
prgleon pea vanetres
Wenty two pigeon pea vanetres nere ’%rown during
1973-74 at the exPenmentaI farm ofthe J. N. Agriculturg
University, Jabalpur. Representative seed sam les were
drawn from each of these and the following parameters
were determined as follows.

Weight of seed coat: Seed material (100 g) of each
variety was weighed, and seed coat of each %raln Was
\r\eerrg]or/e(? with “the help of pin and scalepel and

|
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Starch content:  This was estimated by the procedure
ofTI-I?s|s|d and AbIEaFamtzdb 0 Henes ferrionid

otal sugars:  Estimated by using Hang’s ferricynice
method a_cgcor_dmg to Brp\/\/neyand qurbana _ y _

Determination 0f cooking period:  The cooking period
was determined according to Singh et al4with the modi-
fication that the seeds Wwere bailed in distilled water
until the¥ were softend to unjform mass, when pressed
between the thumb and fore finger.

Protein content:  This was determined by standard
microkjeldhal method using 6.25 for conversion from
nitrogen to protein.

Digestibility of carbohydrate:  The sample ([2%2 Was
suspénded in 49 ml of bufter pH 4.6 and 1 ml of takadia-
stase (10 mg/ ml) was adged. = The incubation was
carried for Thraf 37°C. . The aliquot (5 mi) was taken
at the end of the Incubation period and reglcing sugars
liberated was determined as described earlier.

Table 1.

Phytic acid: This was estimated by modified method
of Holt as described 'll)‘}l] Rosenbaum et al5,

Mineral content: The extract was prepared by the
method described by David6-. _
' Pgos hor%us was determined by the method described

ackson,

yMg and Ca determinations were carried out using the
atomic - absorption  sepectrophotometer at the Wave
length of 2852, IR and 4226.7R respectively.

\though variations (Table 1) were observed between
varieties for the various parameters studied such_as
We|ght of seedcoat, starch, reducing and non-reducing
SUgars, protein, calcium, phosphorolis, magnesium con-
tents and digestibility of carbohydrate, no correlation was
observed hétween the content of these constityents and
cooking time with the exception of phytic acid for which
positivé correlation qf apgremabl_e magnitude (r=0.306
Wwas recorced.  Similar” associations Were reported by

analysis of quality components in pigeon pea

. Seed Starch Sugar Cooking time  Sugar  Protein (%) Minerals (mg)in 100 g Phytic
Variety coat %  Reduc- Non-redu- ﬁmln) released  Whole Dhal seed acid
wt* (g) ing cing  Dehulled Whole (mg glu/ seed
(%) (%) seed  seed 10 ? P Ca. Mg %
material)

T.7 142 501 05 18 440 54 540 204 203 290 180 188 47
UPAS 120 153 46 12 9.2 200 45 597 219 212 250 185 169 55
JA 51 502 13 8.3 380 56 M1 194 193 35 216 112 55
AS. 44 139 402 12 91 235 67 901 196 192 295 18 16 70
Khargone-2 157 43 12 8.9 25 60 574 213 208 230 176 159 69
JA. 3 143 503 12 8.5 210 45 629 207 21 265 180 168 61
No. 1258 153 390 11 94 N5 53 604 217 196 270 185 166 32
Gadarwara white 126 502 09 8.3 295 60 546 204 190 35 1% 162 34
R.3 122 434 12 9.3 30 5 609 214 200 30 195 168 43
NPWR. 15 142 508 12 9.1 215 60 881 208 184 235 18 166 28
M-9-19 152 59 11 8.7 265 50 762 23 208 2% 18 161 43
Gwalior-3 140 519 09 8.1 30.0 60 671 195 195 300 185 159 55
Baigani 128 49 12 8.1 3B5 53 814 204 204 280 195 162 55
EC.2815 126 43 12 8.2 45 65 73 195 199 3 180 147 61
S.29 146 491 10 84 290 50 688 202 192 25 181 1711 5l
Prabhat 178 519 11 9.0 435 5 703 187 194 240 19 163 34
PM-1 134 416 11 8.4 280 53 725 194 194 300 16 177 28
No. 148 129 41 11 8.6 30 8 695 225 23 215 185 152 55
EB 38-70 148 417 10 8.3 205 50 816 208 201 35 1719 19 43
S-7 172 480 09 8.6 200 45 634 21 203 325 180 162 34
B-51-7 137 488 11 8.0 240 46 719 23 21 330 18 161 43
BS-1 171 488 11 78 260 45 719 197 192 25 180 160 34
Mean “a 417 U 85 288 537 696 25 200 2881 1830 1630 47

{ From 100 g of seed
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Rosenbaum et al5 Rosenbaum angd Bakerd and Crean
and Haisman'O in peas. Hence varieties containing low
phytlc acid are likely to take less time for cooking and
mdy have consumer” preference over ofhers. However
further investigations are necessary before any definite
conclusion Is drawn on the relatiopship between phytic
acid content and coo mq time in p|%§on Poe
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Colorimetric Estimation of Sucrose in Ice Cream by P.C. Pantulu and Others,
this Journal, 1976, 13 (3), 157

Read under Fig. 2:  Colour development at 70°C for 40 min.



BOOK REVIEWS

Commercial Processing_ of Poultry, Food Technology
Ret\(iew BO'kﬁF:Q 4 By ﬁ'e H.J é/\rlgss,ul\slso eslgD?%ta Coggg-
ration, Park Ridge, New Jersey, USA, 1976; pp. 253;
Brice'$ 2000, y P
This hook is one among a series of Food Technology

Reviews on commercial pr_ocesswﬁ_of Boultry publish&d
y Noyes Data Corporation. This ook Summarises

the teChnological progress made in the commercial

handling and processing of poultry based on U.S.
pgtnentlrp Processing or poultry

Apart from the introduction, company index, inven-
tor index and U.S. patent number index which help in
Prowdlng easy access to the information contained in
he ook, the hook s divided into 8 chapters under the
headm%s: (1) Preservation; (2) chilling and freezing;
(3) enhancing palatability; (4] stuffed products;
molded and Compressed rolls; and loaves;
coated products, (7) special cooking procedures
?Ig(\j/o J?Sroducts; and * (8) poultry concentrates and

The first three chapters deal with various means of
treatment and_handling raw poultry. The first chapter
illustrates various processes for in reasmﬁ shelf Iife, of
poultry which includes treatment with = antibiotics
chemicals, bacteriostatic agent in prackagmg material
and heat, drying of duck carcasses. The sécond chapter
deals with " different methods of minimizing —dehy-
dration, chilling and freezing techniques. “As the
palatahility depends upon tBnderness, flavour and
pearance, the third chapter deals with different pro-
esses with methods for uniformly distributing the ten-
derizing, or flavouring agents throdighout the flésh of the
birds, which includes antemortem injection, postmortem
injection, addition of flavouring agents, soaking i
enzyme solution and pigmentatior process.

he next four chapters deal with consumer products
such as stuffed poultry, rolls and loaves, butter-coated
products and some special products like non-disinte-
grating chunks, stuffable boneless poultry rolls, sausage,
smoked! turkey roll, dough-encased sliced poultry fodd,
use of residual deboned meat and fabricated (E)oultry
skin for wrapping poultry loaves and rolls. - Chapter
Seven Plves some “special tooking #)rocedures and pro-
ducts ke drying chicken under pressure, cookm% owl
in polyphosphate solution, microwave cookm% elc.

Ihe last chapter in the book ceals with the prepa-
gatgﬁps of poultry concentrates and synthetic flavouring

The I
flowshe p%

< QY
=]

illustrated with figures,

é)rocesses are am _
ts agrames, thus providing

and apparatus

(6) butter- My

4

more gractical commercial process information than is
available from any other source.

The printing and the get up of the book are good.
The book is Wwritten in Simple language and will be a
valuable asset to scientists, Students, food. technologist
and persons dealing with poultry processing and pro-
duct development.

B. Panda

Principles of Dair){__Pr_ocessin . by James N. Warner,
Wiley Eastern Limited, AB 8 ‘Safdarjung Enclave,
New'Delhi-110 016, pp. 317; Price: Rs. 20.

In his preface to the hook the author states: “Milk
production and milk processing were _both discussed In
earlier book, _Dalrymg in India. That text was used
by students, milk producers, and _daléy managers
throughout Inclia.~ Since then two major developments
have faken place which indicate there is need for a new
book dealing alone with cairy processing. A great
number of new dairy-processing plants have come’into
existence in the past twenty yers, Accompanying this
important change has beeri 4 profound development of
education and research facilities in dairy processing as
dISt(Iantt fromthose involving the milking animal and milk
production.

The practical sciences of dairy processing are em-
hasized in the present book. 1t'is intencled hoth as a
exthook for students of milk processing, of dairy techno-
Iofgy, .and as a handhook for managérs and Operators
of Qairy-processing plants.”

The book admirably fulfills these purposes. Chapter 1
sets the scene with d quick summary of India’s dairy
Processm Industry in 5bust two pa(r]]es. There are four
ong chapters, 40°to 50 pages each, on dairy physics,
engmeennﬁ, methods, and processing. The two chepters
on"gairy chemistry and daj mmrobmlogy are of shorter
length, and there are besides a number ot 'short chapters,
each about 10p _%gs Ion% on dairy sanitation, fluid milk
an,d varjous mi r?ro ucts like concentrated milk
ried milk, cream and butter, ghee, ice-cream. cultured
milk, cheese agd casein. Thisis followed b%a list of 206
references to oth researcn papers and textbooks, and a
good subject index.

The text is a blend of practice with enough theory to
support the former, and the balance between the two I
admirably maintained. As an_example of this practical
approach, the chapter on dairy mathematics contains
innumerable problems and methods for their calculation.



42 JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 14, JANUARY-FEBRUARY 1977

At its low price no one even remately connected with
the teaching, stud}/ or Practlce of dai |n% i India
should be vinthout this altogether admiratile book.

KT Achaya

Modern Da|ryr Products: by Lincoln M. Lampert,
U.K. Food Trade Press Ltd., London, Third Edition
1975, pp: 437; g £ 1350 (© 1975—Chemical
Publis mg Co., New York; also published by Eurasia
1974, pp 418; price Rs. 25.50p—original $ £7.00)

The book, originally an American one, is a welcome
addition to_the™ basic technical literature on Dairy
Science and Technology. The obgectwes of the author, a
former supervisor, Dalfy Laboratory, California Depart-
ment of Agriculture, are to present”reliable informaion
in a non-téchnical manner on the composition, nufritive
value, manufacture, chemistry and bacteriology of milk
and dairy products, especially useful to persons’concern-
ed In the'various aspects of the industry as, the executive,
milk sanitarian, - regulatory official, home econgmist
dietetitian and " instructors, in the concerned technical
institutions. These are achieved to an admirable extent
by combmmPa_ lot of useful information, packed in @
%ﬁg %eo I%nd Ucid manner in the twenty one chapters of

Each chapter comprises of an introduction of historical
and compositional aspect and the description of perti-
nent details of the subject material.

The first introductory chapter deals with the national
characteristics of production of milk in major dairy
countries, general composition and milk as food. The
following special reference is made to India as a country
where he Ropulace i underfed, there are many cattlé,
but other than buffalo milk, little milk is available.
The Hindy, culture deems the cow as  sacred animal
n_o‘ éo tekilled. The c?ws are undernoyrished and would
y|ee thIlttle milk. The feed these animals consume cepri-
ves the
duce milk, which the people would use were it available”.
This 15 a stock criticism of many westerners about India
who have no first hand information but base their
udgement on half-truths.  The problem of numbers
as'10 be tackled on a different basis than the westerners’
arﬁ)é)roach, 8s It jnvolves other social factors. Many o
the western critics have yet to realize the tremondous
Progress madg In India in scientific diarying during the
ast"few decades both regarding proauction” and manu-
facture of milk and dairy products. The various dairy
projects sponsored by thg state, cooperative and private
entérprises and maniy aided by International agencies,

}/l?uvr\}%er cows of the f00t|i they could use to pro- |

and convening the XIX International Dairy Congress n
India for the first time in.an Asian country, bear testi-
monr for the changing attituce and Xlacm_? this country
as a [eader in da|_ry|n? In South East Asia. Those advanc-
ed dairy countriés took much longer time to achieve
what this country has achieved the past few decades
which is considered a phenomenal success in the field
of dairy science and technology.

The five chapters from the second deal with the com-
positional aspects of milk, as fat, proteins, lactose
minerals and vitamins,  These are. atimirably covered
with a special stress on the nutritional aspéct of the
constituents which would be useful to the layman. The
role of vitamins is lucidly described.

The chapter on microbiology and sanitation coven_nﬁ
nearly forty pages is a good example of conciseness wit

clarity covering verz useful technical information in a
popufar, way, . Information on_antibiotics, pesticicles
and radio actjvity is an adequate introduction to a highly
technical subject, The chapter on grades and classes of
milk pertains chiefly to American Standards and would
be a quidgline to others; similar is the one. on flavour
defects. The nine chapters from eleven to nineteen deal
with processes and products. Both vat pasteurization
and HT.S.T. pasteurization are treated very briefly:
more details with flow diagrams and figures ofeqprment
In lieu of others would have been of greater use from the

practical point of the technicians using this book.

The inclusion of human milk, goat milk does not go
well in the chapter of fluid milk products; a special
chapter for these and milk of other mammals could have
found place at the beginning of the book and included
in the first chapter itself.

The chapters on other milk products, especially_on
butter and cheese are excellent in their exposition. " The
one on testing of milk bear the experience of the author
who has realized the needs of the analyses and practical
aspects of an. important subject havirig economic and
legal implications in the industry.

ucTige chapter on imitation milk products is brief and

The references at the end of each chapter are taken
mostly from American literature though similar addi-
tional’ information is available in the journals. of other
countries. The Index at the end of the book is useful,

f though mcomglete aswould be pointed out in the follow-

Ing comment

As a reviewer, | will be failing in my duty if | do not
Romt out the surpnsmﬂl]y large numbér of errors which
ave crept in many of them dre probably due to impro-
per proof-reading or hasty printin

unusual to an
American printing. The errors quote

"below are almost
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exhaustive and their mention is made only with the view
that these would be rectified in the next edlition.

p. 24, Yadow should be Yadav; p. 38, ration should

The subject matter is broadly classified into two parts.
Part | dedls with processing “ingredients and methods
and includes curing methods and ingredients, increasing

water hinding and yield, improved curing formulations;

?’hah%ﬂ? l\?l18 pReé lparghgh%glly sho“t’r'rdsﬂé’“ég.r?f integral mea?s smolkrnfg thermal procegsrng and mis-
p 126, rise should be rinse; p. 143, (Table}—is air ~Cellaneous methogs. A few patents are also Igirven dealrnﬁ
§ oud be |n air: p. 146, one ¢’ shouldl be removed:  With dietetic curing compositions. Part Tl deals wit
& Mur K. should be Murthy processed meat products and includes bacon, ham, beef

% K. d sh ou¥d be work: p. 167, value Patty type products, denydrated snacks and other novel
should beva ve 230 baceria shouId e bacterra products. In mast cases, before the actual patent s
234, pasturized sRoud be pasteurrze ersohs  reproduced a short introdtictory para is given listing the
soir 2 stab |zer shouId be serlrzer aims and objectives of the method/process. This shiould

eperson Cp
raham should be Graham atton
G shouId be Patton S, grn all references) 0 20, 1
& 24 rep et|t|on 0. 206, mg, mgs Used |nd|scr|m|
nate for 2p lural: p 293 In ex 2|s mrssrr%% P. 327
V|t c 84 should
frgures are up p 368, 198 shouId be 19 18
Tuc

kgy shou ucke L and
orsGTsoube oos Ip Rf9
49-89 ‘should” be 49:89: p deterents s ouId he
detergents: p. 398 207shouldbe20 10: p. 407 Harland-
As for d should be Harland- Ashworth 428, Index,
Breed Couont should be Breed Count: Index IS jncom-
%Iegen hrr;réatron milk under 1is omitted: Coffee Whitener
|

In conglusion the author is to be commended for his
sincere efforts in reprint this book which will be valyable
as a handy manual for students and teachers of the
undergraduate Classes as well as those connected with the
Ing ustrX especraly in the productron and processrn% of

Foaucts, oug there IS some_confu-
sron in rrcrn UK £ 1350 176|) Rs. 25501
most reasona le consrderrng the versatality of the in-
formation mage available and is within the reach of
students and dairy personnel.

M. Bhimasena Rao

Processed Meat Technolog & bg Endel Karmas, No es
Data orporatron Park Ridge, New Jersey, U

1976, pp..

This hook is one of a contrnurnd series. of reviews
in Food Technolog Fand IS a compilation of information
culled from patent Titerature coverrng the period 1960-76.

Thr foreword gives the reasons that prompted the
publishers to_rely on patent literature rather than on
penodrcals The often’ confusing legalistic phraseol ogp

of patents has been avoided in order” to present the di
ferent processes in easily understood language.

help to understand the latter better.” At the end company,
ngaeretrt]rég and patent numbers are again listed for con-
ven

The book is written with the avowed oh]Ject of grvrn[d
religble information about the direction I WhIC Wor
(mainly). in the USA is proceeding. This should obviate
duplication of work hy other researchers apart from
g¥06grret% legal complications later due to infringement

As can he expected, the book is written from the patent
andle only and no inference can be drawn as to the safety
of the ingrediients/imethods from the FDA point of vigw.

The book is expected to be of particular jnterest
to workers, in this country where meat technology Is,
comparatively, still in its irffancy.

The prrntrng and the get of the book are excellent

although some readers mady Ind e size too small.
All'in aI the bogk shoul prove to a 4ood addition
t0 any technical library.

T. R. Sharma

The Quality and Detection of Frauds in Citrus Juices:
by International Unron of Food Science and Techng-
on available from Roy o Iranzo ‘Intsfituto, de
urmrcalv Tech no ogp Alimentos”. Jaime
|g£ tree 1, Valencia-10 (Spain), pp. 167, price:

This book mcludes rpapers resented at the Inter-
national Conference etection of Fraugs In
Citrus Juices” held at Valencia under the aeprs of Inter-
national Union of Food Science and Techno ere
are two general articles and seven research pap/ers

The first 8enera| paper by VeIdhurs on “Quality Para-
meters in Citrus Juices; Quality Control and Grade
Inspection of Citrus Juices In the United States™ grves
a bird's-eye-view of the prodyction of citrus fruits in the
most important citrus producing countries of the world,
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USDA grade standards for variqus citrus juices and con-
centrates and stresses the need for quantitative analyses
of limonia, naringin, furfural, etc. and chemical pro-
cedures for flavour evaluation as parameters of citrus
juice quality.

_The second general paper by Royo Iranzo. on
“Methods for the detection of frauds in citrus juice

indlicates the need for a uniform criteria in Citrus Juices
to check adulteration. With this in view, the necessity
of reference tables of stan?ar_d values for the most
characteristic components OF Citrus Juices 1S indicated.
Towards this end, results obtained Dy various authors
are compiled. Some observations have been made on the
present status of adulteration in citrus juices and the
possibility of their detection with a view to overcome the
same.

The first research paper by Attaway, Carter, Fellers’
Moore and ng on “Acidity‘and Brix'to acid ratio, key
determinants of orange gume uality” is an evaluation
of commercial samples of frozen_orange juice concent-
rates from Flonda_d_urmg 1972-73. The reconstituted
samples had an acidity lower than 0.98% and a Brix”
acid ratio of more than 13 Experimental samples of
Valencia orange juice with Brixfacid ratio of 133 to
155 were given the highest scores by flavour panel.

The second research I|171{31p_er bg_ Berty, Nar?g/ and Tatum
on “Methods for determining Ditterness, thermal history
and flavour quality of citrus progucts” outlines rapid
TLC method” for ‘the determination of naringin and
limonin. A method sensitive to 5 pp? of furfural pro-
vides basis for an index of thermal history of citrus
%roducts. Thin layer chromatography conibined with
LC have been indicated for determining compounds
responsible for olf-flavour in stored citrus juices.

The third research paper b}( Caro and Munqz-Delgado
relates to the effects of Cold Storage on the main varieties
of Spanish oranges, and mandarins on the gu;ce_ quality.
Salustiana, Valencia Late and Verna varigties wefe
superior to others with regard to storage quality.

The fourth research paper by Moreno, Caroana
Prestamo i on “The specific electfical conductivity as a
passible quality parameter and fraude detector in‘citrus
Juices”.  The “specific electrical conductivity in citrus
{wces and citrus Juice-based beveraPes 15 correlated with

he usual parameters such as soluple. solids, acidity,
maturity index of citrus fruits and vitamin C.  The
Possmle application of electrical conductivity as a qua-
Ity parameter and as an aid in the detection 0f adultera-
tion’in citrus products Is explored.

The fifth research paper by Matsumoto and Obara
on “The changes. on" amino nitrogen content of fruit
][UICG powders during manufacture tsing different drying
echniques” indicatés variations in the amino nitrogen
content as determined by amino_acid auto analyzer.
Amino nitrogen content of fruit juice powders has been
E%Ldjrllt% rlé%%t#]ltame 8 a parameter‘in the detection oftheir

The sixth research paper by Royo Iranzo and Paule
on “Detection of adulteration in Citrus juice XX Chemi-
cal composition of Tangerine juice (Citrus reiculata,
Blanco)” applies the usual pardmeters in the detection
of adulteration in juices from citrus species Tangerine,
Clementine and Satsuma.

The last research |paper is by Romojaro, Lopez-
Andreu, Leon and Llorente. From a comparison of
several commercial samples of lemon juice, from djf-
ferent parts of the world, the usual parameters, viz
soluble solids, density, acidity, vitamin C and _su%ars
have been found unsuitahle as acids in the determination
of purity of lemonjuice. Chromatographic investigation
of amirio_acids present and the formol value are Detter
characteristics,

One general pagoer and four research papers are in
English and the rest are in Spanish.  The get up of the
book i, good. It is.a good reference book for thosg in-
volved inf the analysis and quality control work on citrus
juices and their beverages.

S Ranganna
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International Devellgi:)ment Research Centre Launches
ngf?rolects to Help Grain Production and Milling
in Africa

1. Rwanda S

The need for research intp improving present food
crop production in Rwanda is made imperative by the
limited amount of new arable land available to Small
farmers, Population density in_areas presently uncer
cultivation, and an_extremely hilly countrysicle necessi-
tate using fang gt hé(_}her elevations for food Producnon.

A gran_t of $ 197,000 will permit the Institute of
Agronomic Sciences of Rwanda (ISAR), the research
organisation of the M|n|str¥] of Agriculture and Animal
Husbandry, to develop a three-yéar selection, breeding
and collection program for cereal dgralns and oilseeds
that will perform well in high altituck aress.

Improved varieties of sorghum developed in the
Lebanon are already heing tested in Rwandg, and ISAR
scientists will also be linked to the worldwide sorghum
network through the International Crops Resgarch
Institute for the Semi-Arid Tropics (ICRISAT) in
Hyderabad, India, and to the collection and breeding
program in Ethiopia. Similarly, in their work on triti-
cale—the wheat-rye hybrid on vhich research has mainly
taken place in Mexico and Manitoba—the Rwandan
team will keep in touch with breeding programs in
Kenya and Ethiopia.

In oilseed research they intend to test sunflower
varieties from the Soviet, Union and_Kenya for yield,
disease resistance and wide adaptability in Rwanda’s
articular. conditions and to_ test rapeSeed developed

y Canadian and other scientists on a number of small
farms in different areas of Rwanda.

2. Botswana o _

The P_eople of Botswana, a semi-arid country with a
population of ahout 700,000 in southern Africa, con-
sume about 80,000 tons of cereal grains a year. The
grain IS mostly sor?hum and mdize. ~ Although the
Climatic conditions of Botswana are better suitedto the
production of sorghum than maize, there has been
a shift by consumers in favour of maize, nearly all of
which has to be imported from South Africa.

A major reason for this shift has been that industrially
produced maize, meal has become increasingly availablé,
while the traditional method of m|II|r11% sorghum IS
Ie_n%thy and involves a soaking grocess. e consequent
high_ moisure content of the SCrghum meal means that
the flour ferments or goes rancid jn a short time—and
the sorghum meal ther&fore has to be consumed quickly.

The Government qf Botswana is_ trying to, increase
sorghum production, In orger:to attain Self-sufficiency in
grains.  To encourage this, it wants to establish flour
mills at the village lével that can make available a sor-
ghum meal that can last 4 reasonable length of time and
can compare in price with the imported maize meal.
Government officials had heard with interest of the suc-
cessful experiments at the pilot flour mill set up at
Maiduguri in northeast Nideria with IDRC support.
In particular, they were Interested to learn that Nigerian
technicians were now using a dry process to remaqve the
preicarp (or husk) of the Sorgurn grain before grinding.

The IDRC grant of £ 125,000 will enable the Botswana
Agricultural Marketing Board to set up a pilot sorghum
mill at the village of Pitsane, in a_grain progucing area
50 km from Lobatse. A mechanical decorticator, suc-
cessfully tested in Nigeria, will be the basis of the dry
milling slystem. Consumer acceptance trials on the sof-
ghum “products will be carried out In the area, while
Samples, will be sep(t reqularly for analysis to other pro-
Jects In the network.

The International Exhibition for the Food and Allied
Inclustries

Significant trends and_ developments in  Europe’s
food"Inglustries provide a four-day programme crowded
with stimulating topics for discussion at the Food
Industries Conférence in London next year (November
1518, 1977%. The event Is to be or_%amsed In conjun-
ction with the 10th International Exhibition for the Food
and AII|%d Industries ‘F.IE-FoodPack), which takes
place at the Olympia exhibition centre,

An all-day session on technical advances in food
processing and preservation foreshadows . dramatic
changes in Europe’s diet, as well s its shopping hahits.
Delegates, will hear of research now going on in Brifain
to extract proteins from qrass for human’ consumption;
and of new uses for milk proteins in food, products
ranging from sausage meat to cakes and biscuits. Other
speakers will discuss the m|crob|olo%|cal,as Jects of food
preservation; enzyme technology; Sterilization and irra-
diation; and neiv ways of extending the shelf-life of
dairy products.

A full day is devoted to food packaggng and will
pinpaint new developments in glass gac Ing and new
aseptic techniques for cans and plastics. Containers of
the future and cans versus glass are alsp subjects to be
discussed.  Further papers will deal with toxicity and
the com at|b|I|_t|¥ of foods with containers; festing
chemicals used in additives and containers; and legisl-
ation for food additives and colourings.

4
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The fourth and final day examines food product
coding and the operation and progress of a unified
system for Europe.

In the meantime, unified product coding for Europe
remains a controversial topic among UK food manu-
facturers and retailers, as well as companies concerned
with the production of packs and labels, Conference
speakers Trom a cross-section of international industry
are being chosen to represent various viewpoints ofl
this subject.

At the FIE-Foodpack exhibition visitors will be able
to examine fnroduc coding systems and all associated
equipment for labelling, Weighing, scanmﬁ_ and data
progessing.  Further information on the exhibition and
conference can pe obtained from the orgamsers, BPS
Exhibitions Ltd, 4 Seaford Court 220-222 Great
Portland Street_ London WIN 5HH. (Tel: 01-388
2117: Telex 21237).

Science Publishing in India: Problems and Prospects—
PID Silver Jubilee Seminar

The Publications, and Information Directorate_(PIS),
New_ Delhi, or%a_msed a two-day seminar on SCience
Publishing in India: Problems & Prospects, on 13 and
19 Novemboer_1976. The seminar, organised as a part of
PID's Silver Jubilee Celebration, was attended by about
250 delegates—Science | edjtors, writers, publishers,
university”professors, scientists, information: specialists
and others—representing different organizations from
all over the country.

Inaugurating the seminar, Prof. B.P.Pal. President,
Indian "National Science Academy, expressed his satis-
faction at the organization of the' first national seminar
of the kind on “a problem which has been rather negle-
cted for a long time”. He said, “Any decision that e
take now should he calculated to advance the cause of
Indian science and should be completely sustainable
by total mdlgeng),us efforts at least in the near future if
not Immedia dX . He hoped that this seminar would
not just give A state-of-art report but would suggest
concrete remedies for the problem that face us.

The seminar was held in three technical sessions on:
g/ Role of authors, referees and editors; and standards

publications_(chairman: Shri B. N, Sastri, former
Chief Editor, Pl % ﬁnz case studies (Shri S, Partha-
sarathy, scientist-in-cha ?e INSDOC); and (m) pro-
blems and, plans for the future (Shri A’ Krishnamurth,
former chief editor, PID). Altogether 58 Bapers \Were
presented.  The sessions ‘were made lively by the many
discussions following the presentation of papers.

The technical sessions were in:erpersed with _%uest
lectures.  Dr. Jagjit Singh, the Kalinga Prize winner,

spoke on his experiences of breaking into_print as a
science writer. Later in the day Dr. Jagjit Singh spoke
on ‘Limits to. Growth” wherein, with his characteristic
wit, he explained the tyranny of the exponent in all
rowth processes, deplétion 0f natural resources, etc.
hri Samuel 1srael, Director, National Book Trust of
India, gave a lucid account of growth and_develocf)ment
of the indigenous _science hook publishing industry.
Shii Ram D Tanega, Chief Editor & Director (Publi-
cations), Indian Standards Instiution, spoke on_the
need for standardization in publishing and the efforts

made in India.

Recommendations of the Seminar

1 The Seminar recommends that a compendium of
expertise in science &techno_IQ(t]_y available in'the country
should be prepared. The Initiative for this should be
taken by the marjnor_pubhs,hmg agencies like the Publi-
cations ‘& Information Direcforate, who car. seek the
collahoration of the learned academies, Rprofessmnal
assocjations, university departments, and R & D labo-
ratories. The compendium will_be useful in selection of
referees for Journals, in selectign of readers by hook
publishers, and in selection of experts to scrutinize
research proposals b¥_ different funding agencies. The
compendiym should Tist the experts with their areas of
specialization as specific as possible and must be up-
ated periodically.

2. The Semmar_recognlse_s that the tradjtional system
of refereeing, in spite of its inherent delaying character,
Is indispensable_for the %rovvth of science dnd techno-
logy. . However it is felt that there s a need for evolvmﬁ
a Tapid, but fool proof system of evaiuaticn throug
the combined efforts of the major science publishing
agencies In the country, It is the consensus of the Semi-
nar that by and large the referees’ role in the process of
communication of “information remains unrecognised.
It is, therefore, felt necessary that their role should be
recognised.in an appropriate manner; one way would be
to give a list of active referees, at frequent intervals, in
theJournal itself at an appropriate place.

3. The Seminar recognises the need for an active
role by the funding agencies in controIImH the quallg/ of
commiunications emanating from research supported by
them.  They should take™adequate steps to curb the
tendency of research workers to'communicate substand-
ard papers for publication.

4. The Seminar notes the trend in certain quarters
for repetitive and fragmentary reporting of research
results. It therefore urges both the generatois of infor-
mation and editors of scientific periodicals to take
effective measures to d|scouraPe this tendency. One
specific way of doing this could e for the editors to
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demand a declaration from the authors that the results
have not been sent for publication elsewhere.

5. The Seminar r_eco%nlses the difficulties currently
faced in the country in the matter of printing and pro-
duction of scientific ﬁenod_mals and ‘hooks, " espectally
those with high mathematical content. A concerted
effort for switching over from the conventional methods
to modern methods of prmtm? In orcler to ensure speed,
efficiency and possible” reduction in cost, is called for.
Science publishing agencies, both under the government
and outside of it should urge the appropriate govern-
ment authorities to make aval.able, the neCessary Toreign
exchange for the procurement of required equipment
until stich time as the indigenous manufacture of the
equipment becomes possiblé.

6. Standards are to be evolved for fypesetting mathe-
matical and scientific texts, the initiative for which is to
come from the Indian Standards Institution.

7. A national style manual for scientific and techni-
cal editors ad authors is to be prepared. The initiative
for this may be taken by the Inclian Standards Institu-
tion, the_Indian Councif of Agricultural Research, the
Incian Council of Medical Résearch, the Publications
& Information Directorate, the National Book Trust
and other agencies.

8. Areas of science &technology where the research
output is substantia] in India and Vet adequate number
of 18éjr_nals,are not” being published in the count_rg/ are
to be jdentified and the”lacunae filled by establishing
journals in such areas.

9. The Seminar notes with concern the absence of
appropriate. training programmes for technical, writers
and editors in the country. To remedy the situation, it is
suggested that universitles and insfitutions. of higher
led nlng be urged to impart training In technical writing
to doctoral and postgraduate stidents and even t0
provide training courses in technical writing and editin
af the master’s degree level; and organisations like PI
should conduct reqular training courses and workshaps
for authors, and technical writérs and editors, for which
the faculty and the trainees may be drawn from different
publishing agencies.

10. Efforts should be made to create conditigns
which will indyce Indian scientists to prefer Indian
journals to foreqn Aournals for reporting their results.
It is realized thal the surest way fo achieve success in
this direction is to upgrade the quiality of Indian journals

11 An encyclopaedia of science with a slant to the
Indian context may be prepared by the Publications &
Information Directorate, using the abundant talent
available in the country.

4

12 Taking note of the difficulties experienced in the
compilation of encyclopaedic publications like The
Wealth of India with regard to non-standard nomen-
clatural practices, taxonomic and structural anamolies
exmtmg in the source materials, it is felt that steps be
taken Py various agencies concerned with the publication
and dissemination”of source materials of this nature to
observe standard practices in all respects. Authors of
h%/toghemwal mvfe_fngatlons may he requested to
rovice a plant profile.

13 The Seminar suggests that the a?enmes_respon-

sible for bringing out SCientific publications glve con-
certed attentjor t0 the circulation aspect and fake ade-
quate steps for promoting circulation and securing ad-
vertisements as a means of reducing the gap betiveen
financial inputs and returns.

14 The Seminar takes note of the tgroyvm import-
ance of the need for dissemination of scientific infor-
mation in [ndian languages. 1t is, therefore, recommend-
ed that both governmental and non-%oyernmental
aﬁenm_es |ook int0 the problems relating to Science publi-
shing in Indian languages and take appropriate steps to
make both printing facilities and funds available for
the purpose.

15. The Seminar is concerned about the consigera-
ble delay involved in getting short communications/
letters plblished in Indian scientific and technical per-
lodicals, and urges that concrete steps be taken to streng-
then the existing letters periodicals and, if necessary, o
establish new ones.

16. In the opinion of the nPar_tlu ants, the Seminar
proved very userul and such meetings should be held at
reqular intervals in the future. It"is proposed that a
soclety of scientific and technical editors be formed.
Shri Y. R, Chadda and Shrii R N. Sharma are autho-
rized to work out the details concerning the formation
of the society, coopting gthers in the task of formulating
plans for the purpose.” The society, when formed, can
among other things, organize future seminars ang
bring out a newsletier to keep, science editors informed
ab%llj_ hg:urrent developments in all aspects of science
publishing,

Third.International %ym\;) jum on “Nutrition and Work”
Alimentation et Travall) _
he theme of the § mFosmm S “Technologlcal

Influences on_the Nutritional Value of Foods Intended

for_Human Consumption N

,Thlf_WI” be @ meeting place for Jhe sggmahsts from th
disciplines of Nutrition, Food and Food Industry, Foo

Service and Agronomy. The Third International Sympo-

sium “Nutrition and Work™ should provide a” great

opportunity to exchange scientific and' practical infor-
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mation hetween manufacturers, those responsible for ~ —New foods. Basic products sprung from new

food ser¥|ce and the research workers of public and pri- technologies.
vate sector
The foIIowrnﬁ themes will be treated: All correspondence may be address to:
—New tec nologres applied to protein sources. )(m 0sium Internatronal
—Infl uences of echnologrcal {reatments upon nutri- entation et Travall
tronal va Ue of proteins. Dept of Nutrrtron and Metaholic Diseases
—Techno oglrcal processes related to the keeping of Unrversrtp_o Nancy
nutritiondl quality lonnoIS
—New processes of food conservation. 54b00 Nancy-France.
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Now got the utmost satisfaction for accura
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food rndustrres using ever reliable
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Sarabhar M Chemrcals
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Southern Zone, Madras

Lecture DeIrvered on 22nd Nov 1976 on Frozen
Fruits, Vegetables, Juices and Pulp g
Gera, Deputy Director (FRVP) South Zone, Madras

The frozen fruits and vegetables said the speaker are
gaining much importance in international trade and to
Substantiate this he quoted extensive trade statistics.
Production of frozen products, in India is 2439 tonnes in
1974, this comprised arnl¥ of ice candies/frut beverag

rozen foods (kg.) per capita

canglies.Consumption of
in different countries is as follows.

1%1 1970 197

(assumed)
USA 2280 28 422
Great Britain 2906 746 1019
Sweden 348 1579 2309
Norwa 205 6. 1149
West Germany 209 10083 164
Denmark 234 1012 1657
The Netherlands ~ 0.94 65 110
ItaI 002 06056 1%
t]rn India the per capita consumption in 1971 is

less than 5 g.

At present India, need not, depend upon foreign
countries for refn eration machrnery About 100 crore
rupees worth of trozen sea-foods” and frog legs are
exported every year from India. With the ex ertise and
machinery avarIabIe in the countrg the speaker question-
it will not_be possible for us to trans ort
ch|e rozen aJoBe Jurce rom Kashmir Hrmachal
Pradesh and Delhi, NapurAmeaa
Bombay, H derabad Madras and such other places? Y
Prneappte Jurce an orange urce In the similar wa can
also be transported and marked in majorcrtreso ndia.
Currently th|s 15 being done in case of chilled milk which
s trans orted 400 to 600 kilometers. Talking about the
cost te ea ker sar that pasteunzed chille {urces can

be purchased at about Rs, 150 p. per I|tre ;) 8rowrng
centres transported In chilled form’ @ 0.30-0.5 ge
|tre stored at acost 0f 0.50 to 80 s er litre. lly

% re Jurce will reach the consumers |n 180 ml ott 6
ata out'Re. 1to 1.25p. On account of high cost of tin
contarners excrse and other factors, now ‘the juice js

w%mw

sold at Rs7 ,oer can of 850 ¢ andl Rs. 350 per bottle
of 280 ml Sapp urce ), and as such the consumers are
reluctant t

purchas

Further the speaker stressed the need for utilising the
urplus fruits and vegetables proguced in glut seasons for
fre zing.  During glut seasons, he explained that a unit
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mary have 89 tonnes ofﬁeas beans, carrots, cauliflower
kra mango etc. whrc could be"quick frozen for 1
0 £ hr at—40°C and this can be achieveqd by using
mdrgenously prepared 3 to 5—tonne capacity Cold air
tunne The material thus frozen can be packed in
olybags/cartons and stored at —15 to—18°C or 0°F.
eeta les may require blanching and juices and gulps
requrre prepasteurization (preferal Ie to freeze in 30 to
40 per cent su arsyrup be ore uick freezing, Attempts
are being made nit of Bombay In coIIabo
ration wrth TPI ondon to freeze mangoes in different
forms.  Frozen mango pulp retains bétter flavour as
compared to canned mango pulp.

The speaker lastly concluded by giving examples of
the cost of processing, warehousirig and Selling of Flo-
ric frozen orange concentrate and the cost of processing
apple juice in Germany.

Lecture Delivered by Mr. A Sadganha, Regional D|rector
Central Warehousing Corporation, Madras on the “Role
of Warehousing in India’™ on 29th November 1976,

The speaker after tracrnggthe development of the ware-
housing in India since 1928, said that it was established
after passing the Warehousrng Actintheyear 192 The
warehousing scheme was established with the sole object
of provrdrng scientific storage facilities for agricultdral
roduce and to facilitate finiance on easy terms to the
armers in this_country. This storage” period which
lasts from 3 to 6 months or more will énable the farmers
to sell their produce When the prices are higher. Cur-
rentIy there are 166 warehouses with a total Capacity of
22.1 "Iakh tonnes; the ca acrtres of hired godowns and
phnth storage are 6257 nd 3,21,576 tonnes respec-
has plan to construct Base Depots at
14 centres wrth a ca acrtg 0f 50,000 tonnes each and also
plinths to the exten of 1,61,500 tonnes,

Warehousrng the speaker said was not able to make
profit until 1955-66, but it recorded a profit of Rs. 1.70
crores in- 1975-/6.

Although there are 200 agricultural commodities
accepted “for storage, only foodgrains, fertilizers and
ulses continue to be the, major commodities stored in
he central warenouses with sugar, gur, cement, cotton,
ute, tea, rubber, chemicals, drugs etc occUpying
esser Importance,  Besides provid mg the necessar%
storage facilities the Central Warehousing Corporatr
(CWQ), helps to reduce waste and loss™ by following
screntr ic stora%e methods, assists in orderly marketrng
rgrntro uction of standard rate of specification, train-
|Tg ersonnel, assisting the government in their scheme
of"price support and price control.
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The s?eaker further continued tiat the total annual
loss of foodgrains in India is estimated at 15 million
tonnes the value of which is Rs. 4,000 crores. The field
loss 15.28-30 per cent of total production, the loss in the
threshing yard, transportation and in the process of
storage Works out to 10-12 per cent. The loss for other
commodities like pulses is valued at Rs. 2,000 crores,
The total loss works out to Rs. 6.000 crores.

In Tamilnadu, the speaker observed that efforts are
bem(t; made to provide additional stora%_e facilities by
construction of plinths in some of the existing warehouse
campuses and by March 1976 a capacity of nearly 90
lakh tonnes haS been provided: Scheres are bein
chalked out to construct an additional godowns o
conventional type with a total storage _cagacﬂyrof about
1lakh tonnes in'different places in Tamilnadu, “The CWC
i also_hiring godowns from government departments
and private parties. The Food Corporation of India
STC, MMTC, National Seeds Corporation, Indian
Dairy Corporation and Co-operative Marketing Fede-
ration are using the CWC godowns.

The speaker pointed out that the CWC takes all
recautions like preventive and prophylactic measures
uch as spraying, dusting, fumigation, etc., to keeP the
stocks pest free.” It also Undertakes pre-shipment fumi
%atlon of goods meant for export. CWC also arranges

andling and transportation to and from the warehotise
for the epositors on nominal charges.

The paid up share capital of the CWC. said the speaker
has now stands at Rs. 30 crores, CWC subscribes to

the share capital of all state warehousing corporations
to the extent of 50 per cent of the total share capital.

\While conclugling the speaker said that CWC playing
a pioneering role i training personnel and this faclity
has been extended to other organisations like cooperative
societies, state civil suA)ephes corlg)ora lon, etc. More thﬁn
100, officers and, other personnel have so far got the
benefit of this training.

Hyderabad Chapter

Dr. Dhyaneshwar B. Chawan, Ph.D. (USA), Project
L eacler, Research Center, Foods Division, Borden Inc.
Syracuse, New York addressed the members of the
Association on 24th Dec. 1976 at the Home Science
College, Hycerabad. The topic was ‘Retail Product
Quality Audit—Its importance in Food Industry’. The
speaker cescribed at length wath practical examples the
jevel Ig)m%nt of new foods, and jmprovement and modi-
ication effected to the existing foods in his company.

The lecture was followed lively discussion.

This o-sponsored by the Hyderahad Agri-Horti
cultulralwggc?ety.p Yoy .

Student Members

Mr. D. S Sundaravaradhan, Room No. .02, st
g&mo%%s Hostel, H. B Technological Institute, Kanpur,

Mr. K. Srinivasan, Biochemistry Discipline, CFTRL.
Mysore-570 013,

Mr. Harishankar SharrnaE DFE Agricultural Engineering
%)zelp%&ment, Indian Institute of Technology, Kharagpur-

Mr. Asish Kumar Mukhopadhgay, 108-A Vidgasa ar
Hall, Indian Institute of Technoldgy, Kharagpur-30272L.

Mr. Salunke_Shivaji Rajaram, C-126 V. S Hall, Indian
Institute of Technology Kharagpur-721 302

Mr. Ravindra Mathur, B-139 V. S. Hall, Indian Institute
of Technology, Kharagpur-721 302

Mr. Badrul Hasan. B-132 V. S. Hall. Indian Institute of
Technology, Kharagpur-721 302.

- Mr. S L Srivastava, C-102 J. C. B, Hall, Indian Insti-

tute of Technology. Kharagpur-r21 302.

Mr. V. V.. Kordg, c/o Dr. S. S, Kadam, Associate Pro-
fessor (Biochemistry), Department of Biochemistry,
Marathwada Agricultural University, Parbhani-431 401,

Mr..S. B. Undre, Student, lind Semister, Collelqe of
Agricultural Technolo% Marathwada Agricultural Uni-
versity, Parbhani-431 201

Mr. N. V. Puri, c/o Dr. S. S. Kadam, Associate Professor
of B|ochem|st% Marathwada Agricultural University,
Parbhani-431 401,

Mr. S D. Lakhe, clo Dr. S. S Kadam, Associate Pro-
fessor of Biochemistry, Marathwada Agricultural Uni-
versity, Parbhani-431 401,

Mr. H. K. Jawale, c/o Atmaram Jadhav, Advocate, New
Mondha. Parbhani (Maharastra).

Mr.. Anand_Kumar Jain, C-107 J.CB. Hall Indian

Initute of Technology, Kharagpur-721 301,

Corporate Member

Mis Markfed Refined. Ol & Allied Industries,
Kapurthala-144 601 (Punjab).
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Members

Dr. T. N. Patil, Biochemistry & Applied Nutrition
Discipline, CFTRJ, Mysore-13,

Mr. B. Mahadeviah, Packaging Technology Discipline,
CFTRI, Mysore-570 013,

Mr. T. B. Dasaradhi, 1-8-719 Nallakunta, Hyderabad-
500 044,

Mr. A Dilip
Chemicals, B-b
nagar, Hyderaba

Dr. D. B. Chawan, c¢/o Mr. C. B. Rao, 19-5-9/2 Baha-
durpura, Hyderabad-500 264,

Mr. M._Anantha Redcily 16-7-736/4 Lane Adjacent to
Kamal Talkies, Chaderghat Hyderabac-500 024

Mr. K. Janardhana_Rao, Deputy Director of Agri-
culture, 9-5-82 1brahimbagh, I-R/d%/rabad-SOO 031, !

Mr. Jariwala Anilkumar Bahubhai, 34 Indira Bhuvan,
Chhabildas Road, Dadar Bombay-400 028

Mr. Bansilal. Raina, CFTRI Experiment Station, Gill
Road, Ludhiana-141 006.

Kumar, Partner, Sri Venkateshwara
é:%b%ogg%tlve Industrial Estate, Bala-

Mr. R. Rodriguez, A-7 Merado (iuarters, GNE College
Campus, Gill"Road, Ludhiana-141 (0.

Mrs K. Padma Umapathi, Post Graduate Department
of Home Science, University of Mysore, Manasa-
gangothri, Mysore-570 006.

Mr. C. R. Patel, Ashapuri Bhuvan, Chival Road, Killa
Pardi, Bulsar Dist. (Gujrat).

Mr. A, P. Karigar, Fish Processing Technologist, New
!1%8%0 I;shenes Imited, Sassoondock, Colaba, Bombay-

Mr. S Ganesan, J B. Boda Marine General Survey
Ab%enues Pvt. Ltd, Analggcal Division, 149 Broadway
(5th Floor), Madras-600 001,

Dr. U. M Inqle Associate Dean &Principal,_CoIIe%e
of Agricultura Technolo% Marathwada Agricultural
Univérsity, Parbhani-431 201,

Shri J. K. Chavan, Biochemist, College of Agricultural
Technology, Marathwada  Agricultural ~ University,
Parbhani-431 401.

Mr. A. B. Afzalpurkar, Oils Division, Regional Research
Laboratory, Hyderabad-500 009.
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FOR KIND ATTENTION OF ALL MEMBERS

Dear Member,

If you have not already sent the details regarding your name and area of specialisation for inclusion in the
proposed AFST Directory, please |mmed|ate5I¥ fill'up in this tear-offproforma and send it bsy return of post to Shri
M. R. Chandrasekhara, President, AFST, 53, 13th Cross Road, Malleswaram, Bangalore-560 003,

ASSOCIATION OF FOOD SCIENTISTS & TECHNOLOGISTS (INDIA)

M. R. Chandrasekhara 53, 13th Cross Road

President Malleswaram,  _ Bangalore-560003
December 21, 1976,

SECOND CALL

This information is required for the preparation of the AFST Directory. Please fill in the form at the ealiest
and mail it immediately to the address noted above. 1t is urgent that the information should be in our hands, if
your name and specialization has to be included in the Directory.

Mark y/ for items that apply to you.
Name: Ms/Dr/Mr

Address:
Official: Telephone:
Residential - Telegram:
Telex:
Category of Membership Affiliation to Region or Chapter
Ordinary
Life
Corporate
Student

Professional Affiliation

Teaching:

Research: Government/Industrial
Administrative: - Government/Industrial
Consultancy:

Other fields (specify what they are): PTO.



Indicate not more than two in each group:

A Field of Specialization B. Commodiity Specialization
Agricultural Sciences Alcoholic Beverages
Bakery Technology Bakery Products
Biochemistry Beverages and Soft Drinks
Chemistry Cereals and Legumes
Engineering Confectionery
Enzymes Fermentation Products
Flour Milling Food Additives
Food Standards Fruit and Fruit Products
Food Technology Meat and Meat Products
Infestation Control Milk and Milk Products
Marketing Marine Products
Nutrition
Operational Research
Packaging
Operational Research
Packaging

Plant, Design and Fabrication
Protein Technology

Quality Control

Sensory Evaluation

Transport of Foods
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thers!
W hat doctor?]NIO Iﬁ Srmln bahy food.

Amulspray contains the The Amulspray formula is well-
vitamins, minerals and proteins m u S ra balanced enough for babies to
necessary to make your baby gat the maximum benefit

grow healthy and strong Amulspray not only contains
Amulspray has all the natural adequate proteins for baby,
ingredients found in milk plus but also carbohydrates and fats

vitamin and mineral supple-
ments. Vitamins for resistance to
infections and for a healthy
appetite, healthy nerves, gums,
eyes and teeth. Niacin to
promote digestion and assimila-
tion, and required for a healthy
skin. And minerals such as
calcium and phosphorus, so
essential for a proper bone
structure. lron aids blood
formation. Protein is the basic
material for cell building and
growth. The balanced
formulation of Amulspray
contains top quality
proteins in the correct
quantity.

Amulspray can even be
digested by babies

a few days old
Each drop of milk is
reduced to finest
particles of powder.
The fat is dispersed
and this leads to
easy digestion
and intake of
the baby food. .

in proper proportions, making

it an ideally balanced baby food.
Amulspray is quick

and easy to prepare
Amulspray is a fine spray-
dried powder that cissolves
easily. This avoids clogging
the bottle-nipple, so baby
doesn't swallow lots of air.
Besides, it makes tasty
Amulspray extremely quick
to prepare.

Balamul and your
growing baby

At 3 months (or when
doctor says he is big
enough) it is advisable to
start baby on Balamul cereal
food in addition to Amulspray.

Balamul is pre-cooked in
milk and has more protein
and vitamins than any other
weaning food. Moreover,
Balamul has a better
balanced and complete
formula so necessary for
baby’s rapid growth at

this time, it is ideal

for your baby.

{«’ Amul Baby Book and Balamul

Booklet for more information Write to
P.B. No. 10124. Bombay 400 001.
Enclose 60 p. stamps and your
complete address.

[------

Indian
Standards
Institution

Marketed by: Gujarat Cooperative Milk Marketing Federation Ltd., Anand.




INSTRUCTIONS TO CONTRIBUTORS

Manuscripts of papers should be t\fpewntten in double space on one sice of the rﬁ)«'1rJer only, Thety)
should be submitted in triplicate. "The manuscripts should be complete and in final form, Since n
alterations or additions are allowed at the proof stage. The paper submitted should not have heen
published or communicated anywhere,

Short communications n the nature of Researih Notes should clearly indicate the scope of the
Investigation and the salient features of the results.

Names of chemical compounds and not their formulae should be used in the text. Superscript and
subscripts should be legibly and carefully placed. Foot notes should be avoided as far as possible.

Abstract;  The ahstract should indicate the scope of the work and the principal findings of the
aP_er._ I} should rﬂ normally exceed 200 words. It should be in such a form that afstracting
Be lodlicals can readily use it.
Tables: Graphs as well as tables, both representing the same set of data, should be avoided.
Tables and figures should be numbered consecutively in Arabic numerals and should have brief
titles. Nil results should be indicated and distinguistied clearly from absence of data.
[llustrations:  Line drawings should be made with Indian ink on white drawing paper P_referably
art sparﬁ)er. The lettering should be in é)en_cn. For saUsfactoIW reproduction, graphs and line draw-
should be I u

n at least twice the printed size. Photographs must be on glossy paper and contrasty:
tw% copies should be sent. d P IOV y

Abbreviations of the fitles of all scientific periodicals should strictly conform to those cited in the
World List of Scientrfic Pertociicals, Butterworths Scientific Publication, London, 1962.

References: - Names of all the authors should be cited completely in each reference. Abbreviations
such as et al., should be avoiced,

In the text, the references should be included at the end of the article in serial order.
Citation of references in the list should be in the following manner:
(a) Research Paper:  Menon, G. and Das, R. P., J. ci. industr. Res., 1958, 18, 561.

(b) Book: Venkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New
York, 1952, Voi. I1, 966.

(c) References to article ina book:  Joshi, S. V., in the Che_mistrg of Synthetic Dyes, by Venkata-
raman, K., Academic Press, Inc., New York, 1952, Vor. T1, 966.

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

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

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