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FIRST AFST(I) INTERNATIONAL FOOD CONFERENCE 1982

AFST(I) will be conducting the First AFST International Food Conference
1982 in Bangalore from Sunday May 23 to Wednesday May 26, 1982.

The inauguration will coincide with the Silver Jubilee Function of AFST(I)
and will be held on the evening of Sunday May 23, followed by a dinner. A
plenary lecture will be featured at the start of each day, and two popular evening
lectures are also scheduled. Outstanding speakers will he invited to give these
talks. There will be a total of 6 symposia and 3 panel discussions. These will
take up the rest of the mornings.

Research papers will be presented in poster sessions, which will bespread
over the afternoons of all the three days. Any topic in the area of food science
and technology in its broadest sense can form the subject of these poster papers.
Thus, apart from basic and applied fields covering food commodities and proces-
sing, such aspects as teaching and training, nutrition, toxicology, packaging,
environment and by-products, standards and regulations, information science,
technology transfer, marketing and economics, are also included.

An exhibition of food machinery and food products will be organised along
with the Conference. A hook fair emphasising technical books and literature
will also be featured.

The theme of the Conference will be "Food challenges of the eighties".
A special attempt is being made to seek participation from developing countries,
and the symposia and panel discussions will be slanted towards their problems.
The choice of topics for the plenary and popular lectures will be left to the expert
speakers themselves, to ensure authoritative treatment.

For details regarding all aspects of the conference, please write to: M.R.
Chandrasekhara Convener, Planning Group, First AFST(l) International Food
Conference 1982, 19, Platform Road, Bangalore-560 023, India (Telegrams:

SNACKFOODS, Telephone: 82430;.
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RESEARCH PAPERS

A Simple Key for the Identification of Bacillus Species
Common in Foods

M. Seenappa
Department of Food Science and Technology, University of Dar es Salaam, Box 643, Marogoro, Tanzania.

and

_ A G Kempton _
Department of Biology, University of Waterloo, Waterloo, Ontario. N2L 3GL Canada.

Manuscript received 21 October 1980; revised 27 January 1981

An artificial key based on biochemical tests is presented to aid in the identification of Bacillus species commonly en-
countered in foods. The key is specially designed for rapid confirmation of B. cereus isolated on selective media. The
species are divided into two groups based on their ability to utilize the citrate salts.

The ?enus Bacillus is a physiologically heterogenous  A-l: _
assemblage with at least 48° species déscribed ‘in the  Starch hydrolysis:
Bergey’s Manual.L 1t is relatively simple and straight
forward to recognize the genus as comprising of aerobic o
sporeforming Gram R03| Ive rods that are also mostly A-2:
catalase positive. Characterization of the species bé-  Anagerobic growth:
Iongmrq {0 this genus involyes ,Iength¥ J)r,oce_dures and o
sevéral” biochemical tests. Inview0f facilitating a rapid —  —Refer A-3.
identification,_the species are often treated intwo'ormore  A-3, _
roupsI 3~ This 15 mainly based on the position and  Acetoin production:
Shape of the spore and swellmg of .the ‘sporangium, o
This treatment, however, does not limit the biochemical —
tests.  Consequently in reports pertaining to  survey
of bacteria in' different foods, it Is not uncommon {0 GrouP B. _
find the 1solates being.only identified as “Bacillus spp”.  Gelatin liquefaction:
In an attempt to curtail the number of biochemical tests, o
and to expedite the identification, the following key Is —
resented.  Ofthe different species of Bacillus, reportedly  B-l . _
. Cereus is becoming. increasingly important’ in sus-  Acetoin production:
ected foods involvedin food poisoningds. Hence, in L
his key prigrity is mainly towards a rapid identification —

of this species. B-la: _
Nitrate reduction:
The Key
Citrate utilization: Srom A B-Ib: T —
+ o, rou i e
T GrouB A Starch hydrolysis:
+...
Group A . B-Ihi: _
Acid from arabinose: Nitrate reduction:
— e B. cereus +.. . .... B. laterosporus
o Refer A-. — ... .B. badius
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B-lhii:
Acid from xylose:
v . B. Mmacerans
3 — s s Refer B-lc.
-Ic;
Phenylalanine deamination: .
+ o . Bfirmus
_ — s Refer B-lci.
B-|ci: _
Acid from mannitol: .

+ o o Bocirculats
> — e+ B. Ste@rothermophilous
Starch hydrolysis: _

yroy .. B. sphagricus
U | Refer B-2a
B-2a:
Urease test:
4-..... ..B. lentus
— oo+ B. COBQUIANS

U_smg this key and performing hiochemical tests as
outlined in the Bergey's Manuall 150 isolates of Bacillus
from dlifferent species were identified6. Simultaneously
several standard cultures of Bacillus maintained in the
blolo%]y department at the University of Waterloo were
also fésted. The biochemical r,esRonses of the Isolates
Were In agreement with the reactio

and a re?ort by Knight and Prooms, The key was further
reevaluated at the sénior author’s present address using
B, cereus NCTC 11143 B. cereus NCTC 11145, B. liche-
niformis. NCTC 10341, B. coagulans NCTC 1083, and
B. subtilis NCTC 5398 obtained from the Central
Public Health Laboratory, London.,

The division of Bacillus 1n this key into Group-A and
Group-B is totally artificial and is onIX for convenience.
Importance s given to B. cereus, As treated in this
key, B. cereus, sim I}/ stated, 1 a citrate-posifive Bacillus
that cannot ferment arabmose, For isolating B.cereus
there are several selective media such as the egg yolk

olymyxin medium (KG medium)9, and the” MYP

ediuml6. Identification using the above media al-
though tentative, is based on the groductmn of lecithinase
by tfe organism.  The formation of a zone of precipi-
tation around the colony on the eng golk agar plates
constitutes positive reaction for B.” Cereus.” But the
occurrence of B. cereus strains that procuce Very narrow
zongs, of precipitation and occurrence of lecithinase
negative ones{L renders the selective media inconclusive.
It s su%gested that such Isolates be subjected to bioche-
mical tests as proposed.in the key. = _

Since the entire classification in the key is based mainly
on the utilization of citrate salts, it is to'be expected that
the citrate variable species or strains would naturally

s listed in manualsl/ B, cereus, B. subtilis, B. lichenifo
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Pose roblems, But, these Species, are very few, and
ncluge B. anthracis, B, pantothenticus, B. brevis and
few strains of B, coa?ulans. Of these B, anthracis is
found in meat from infected animals, and it Is suggested
that while _screemng meat for this organism, the Stheme
resented in the ergw‘s Manuall'may be used. B.
;?antothentlcus although _mainly distributed n soil},
can occur as a contaminant in food. The Bergey’s
Manual should be used in |dent|fy|n? this_organism.
B. brevis althou%h may be expected In food, it isproble-
matic as far as the biothemical responses are concerned.
In addition to_ citrate variaility, ‘acid formation from
carbohydrates is a less dependable test since, reportedlfyl
the regctions may be E)osmve, weak or not reported for
several strains. It Is, therefore, suggested that when an
Isolate is suspected to be B. brevis, it may simultaneously
be comgared with reactions of type Straing B. brevis
ATCC 8246 or NCTC 2611 B, Coagulans is included
In Group-B in the key, as most of the Strains are Citrate-
negative. It may, hoiever, be noted that three per cent
of the strains are positive for this test/,
. Thanks are due to the University of Waterloo, Onta-
rio, Canada for the research facilities provided and the
Faculty of Agriculture, University of Dar es_Salaam),
Tanzania. Technical assistance” by SheII){_l_Tru NS
appreciated. \We are grateful to Dr."W. R. Hill, Public
ealth Lab., London™ for providing tr¥ e_cultures of
cereus, B. st rmis and B. coagulans.
This mvestlgatlon Was supported by National Research
Council of Canada Grant A-3644 and by a grant from
the University of Waterloo Research
committee.

References

1. Buchanan, R. E. and Gibbons, N. E.%eds), Ber%ey‘s Manual
of Determinative Bacteriology, &h cd. The Williams
and Wilkins Co., Baltimore, 1974,

2. Smith, N. R., Gardon, R. E. and Clark, F.F., Aerobic spore-
formiw bacteria, U, S. Dept, of Agric., Monograph No.
16, Washington, 1952,

3. Gordon, R. E., Haynes, W. C. and Pang, C. H. N., The
Genus Bacillus, Agriculture Handbook No. 427, U. S.
Dept, of Agriculture, Washington, 1973,

4. Gilbert,R. J. and Taylor, A. J., In Microbiolo%y in A?ricullure,
Fisheries and Food, Skinner, F. A. and Carr. J. G. eds.
Symposium series No. 4 of the Society for Applied Bacteriol.,
Academic Press, 1976, 197.

5 Gilbert, R. J., In Food-borne Infections and Intoxication,
Riemann, H. and Bryan, F. L. (eds), Academic Press Inc.,
1979, 495,

6. Seenappa, M., Studies on aflatoxins, Aspergillus and bacterial
contamination in selected Indian spices involved in inter-
national trade, Ph.D. thesis, 1979, University of Waterloo,
Ontario, Canada.

7. Cowan, S. T. and Steel, K. J., Manualfor the Identification
of Medical Bacteria, Cambridge University Press, Cam-
bridge, 1974, 71,

rant  Sub-



GHOsh and sengupta: extracellular

8 Knight, B. C.J. G. and Proom, H., J. Gen. Microbiol., 1971,
22, 581

9. Kim, H. U. and Goepfert, J. M., Appl. Microbiol., 1971,
22, 581

production of folic acid factor by

133

the mushroom

10. Mossel, D. A. A., Koopman, M. J. and Jongerius, E., Appl.
Microbiol., 1967, 15, 650,

11 Kim, H. U. and Goepfert, J. M., J. Milk Fd. Technol,
1971, 34, 12.

Extracellular Production of Folic Acid Factor by the
Mushroom Coprinus lagopus

_ . . A K Ghosh and S. Sengupta .
Indian Institute of Experimental Medicing, 4, Raja S. C. Mullick Road, Calcutta-700032. India.

Manuscript received 8 August 1980; revised 15 December 1980

A vyellow coloured mushroom, Coprinus lagopus when grown under submerged condition in synthetic medium produces
yellow pigment in the broth. It was found to be a mixture of two compounds both having 6-ainino pteridine as core
moiety. The broth was found to have no folate activity but inhibits growth of various bacteria, maximally that of
folate dependent S. faecalis and L. casei. Growth inhibitory activity may be antagonised by addition of excess folic acid
in the medium.  Production of yellow pigment in broth ceases and consequently antifolate activity of the broth disappears

when fermentation was carried out in dark in presence of reducing agent (ascorbic acid).

folic acid production (24.646 p g/g dry wt.) was observed.

Folates have heen isolated from cells of various
mrcroorganrsms (algae, yeast, bacteria) and also from
the marmmalian liver12. * But little information 1S avail-
able on the extracellular groductron of folic acid during
fermentation.  The present paper. reports on the fer:
mentative production of folic acrd uring submerged
Fropagatron of a yellow coloured mushroom, Coprinus
agopus (Fr) in the synthetic medium3,

Materials and Methods

Chemicals:  Folic acrd ptero lglutamrc acrl} Was

the product of Srgma emrca omgara/

other chemicals used were of either AR or GR ua||
(a) Mushroom strain and growth condition: Mushroo

used isa strain of Coprinus Iagopus (Fr) which hasalready L

been reported3 to grow well Under su merqed condition

In shake flask n the synthetic medium of following com-

osition (8/100 ml);starch (soluble), 6; urea, 0.032;
H2P04 0.087; borrc acrdO 57 MogS 4 THX. 0.05°
CaCl2, 2HX) b;. NaMo04;

4HX) 00033 Zn804 7H20 oos FeSO4 7H20 25

at pH 50 and in temperatures between 29 and 31°C.

Durrng grovvth in shake flasks, it produces bright yellow
pi ent in the broth

) Paper chromatography of the fermented broth:

After 10days of fermen atron the broth Was concentrated

n Whatman

by Iyo h|||zat|on and a direct]
M/I ppaper and chrorh)atographed |h dark chamber fi

Under this condition high
in the followrng ascending solvent system

ropanol: 1%ammonia solttion (2: 1 Viv), 3%
wiv) ammonium chlorice solu tion,

(c) UV=s Eectrum ‘TheUVs ectrumanalyseswere made
at “different pH values using 0.1 N HC1 Hl 0.05
M phosphate buffer (pH 7.0)'and 0.1 N NaOH {pH 13.0)
ing Zeiss SPeckord double beam sRectro hotometer

kaline  pérmanganate drol@srs Alkaling
hydrolysis of folic acid and fermented broth were per-
formed according to standard procedure and the pro-
ducts were analysed chromatographically in the same
solvent systems as_stated earlier.

(e) Assay of folic acid activity. Both extracellular
and Intracéllular folic acrd actrvr Was assae 7usrn
Lactobacillus casel rePtococcu
faecaI{s ATCC 8043 asttestt or ahrsmé I hefasslay

ndition, no, conjugase treatment for breaking of po
l)utam P h]arn 0 f%?‘sc ac?g Was carried out8g il

ssa}/] f growth, inhibitory actrvrty of the broth:
Grovvth In |b|tory activity was measured turbidimetri-
Culture, filtrate was sterilized b
m|I ore f|ltrat|on L. caseiand . faecalis were gro
In specr Ic folic acid assay mediump with 0.1 ng/ml (L.
casel).and 0.9 ng/ml (S.1 ecalrs)f of folic acrd and other
organisms In the nutrient broth for 12 hr. One drop of
washed cell suspension. was used as inoculum per 10 ml
O}‘tastsay broth containing different amounts of culture
iltrate
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Fermentative conditions: Fermentation was carried
out In the same medium for 10 days under two different
conditions; one set in dark flask (100 mI/500 ml flask)
with the addition of 2 mg/ml of ascorhic acid in the me-
dium and another set without any such precautions.

Results and Discussion

The yellow coloured mushroom, Coprinus —lagopus
(Fr.) grows well in shake flask in synthetic megiun®
and’ produces Yellow pigment in the”fermented broth,
Attempt at the’identification of the colour compound(s)
reveals the presence of two distinct coloured Spots
havmg UV-fluorescence. These two spots gdeagnated &
compound Iand 11, has Rfvalues of 10and 20 in solvent
system (a) and H3 and 50 in solvent system (t&) respective-
Ig) when purified from the concentrated fermented
roth by paper chromatography, showed following UV-
absorbtion maxima at various pH values ; compouind |,
\max (pH 1) 272 and 372, \max (pH 7) 265, \max
%DH 13) 260; compound 11, Amax |_pr 1} 242290 and
60, Amax (pH 7) 232, Amax (pH'13) 260 and 2%
This observation ‘indicates the ‘presenice of pieridine
ring in the compounds | and 11, With these' findings
It appears reasonable to anaIKse the alkaline Perman a-
nate oxidation product of the compounds to identify
whether both the compounds have a common naturally
oceurring 6-substituted pteridine as their core mojety.
With folic acid as reference compound, the UV-absorhing
spots obtained after alkaline hydrolysis, either of com-
ound. I or 11 or of folic acid were found to be identical.
hus it ?J_J#eared that althou_%h both the compounas
| -and 11, differed from folic acid, are related to the vita-
min and may have the biological activity, But it was
found that “the broth has fo_folic acid activity. I
addition, It appears very surprising that the growth of
the folic acid requiring Strairs, in presence of sufficient
_exogDe_nous folic aciol réquired for their growth are beln%
Inhiited by the presence of test broth'in their %rowt
medium. - Growth inhibitory activity of the broth was
also assayed against a Grarf-positive and some of the
Gram-n%atlve rganismswhich do not require exogenous
folic acid for growth {_Table 1). It was observéd that
aIthou%h some_ retardation of ﬂrovvth was noticed for
these straing with relatively hlg[ er percentage of  broth
adoed In the assay system the Inhibitory action Is
negligible. compared to those observed for L, casel and
S.“faecalis, It was further noted that addition of higher
amounts of folic acid L.e., greater than 0.1 ng/ml against
0.1 %broth for L. caser and 0.9 ng/ml against 0.5 %abroth
1(‘)orr gh{gﬁgahs support the growtty of bath the dependent
ow consicering the light and oxidation. sensitivity
of folic acid, there appeared other probabilities, tht
extracellular folic acid might have been converted into
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Table 1. Growth inhibitory activity of fermented broth

t % of fermen- % growth in-
ted broth sup- hibited com-

Organism used plemented in pared to nor-

assay medium ~ mal (av)
Vibrio cholerae NG 214 5 1
Vibrio cholerae NG 6 ) 50
Escherichia coli K 12 5 56
Shigella dysenteriae Il ) 30
Staphylococcus aureus 8530 5 45
Salmonella Uganda 9101 10 30
Shigella sonnei 56 10 56
Streptococcusfaecalis ATCC 8043 0.5 100
Lactobacillus casei ATCC 7469 01 100

{Percentages added to obtain appreciable growth inhibitions.
Data represented are the averages of three observations-

T able 2. A ssay of extra- and intracellular folic acid

factor in fermentation broth

_ Folate activity1
Test organism

Total activity
Intracellular Extracellular (jUg/100 ml

(F 8s) _broth fermenta-
(ju-gzcoml)  tion)
S. faecalis ATCC 8043  2.054 5.00 7.054
L. casei ATCC 7469 6.846 17.80 24,646

1. After inoculation in a 500 ml Erlenmeyer flask containin
100 ml of liquid media, an average of one gram (dry wt) o
mushroom mycelia is obtained after 10days of growth period.
Data are the average of three replications.

some. antifolate. compounds or its. Synthesis was bemg
Inhitited at earlier stages under the influence of light an
oxidizing conditions durln%_fermentatlon. _
To overcome this, precautions were undertaken durin
fermentation to mipimise any conversion of folic acid,
It produced, by light or by aeration. It was then
observed that the fermented Broth has no growth inhi-
bltorY activity against any of the organisms tested earlier
and there IS’ a marked Oecrease in the production of
yellow pigment.  On the other hand, the broth added
In the assag medium, excellentel suggo_rts rowth of
folic acid réquiring S, facealis and L. Casel.. The extra-
cellular6 and’ intracellular? folic. acid activity was then
measured (Table. 2).  Now within the limitation of
available microbiological methods for the assay of
fotal folate derivative in solution, the total extra-and
mtracle_llular floolllclacu(jj content of 190 m(ljftermente(il kt)_rotlh
celiae yield, ) was found to he relativel
Hln g24.6X6 Jug/g %ryr(ymv.‘tgom ared to the%g%est actk
vity (20 p /g of dry'wt.) reported for brewer’s yeast 9
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The Relation between Growth Pattern and Endo%en_ous

Metaholites in the Developing

Fruit of Early Maturing

Flordasun™Peach

5. S, SANDHU AND B. S. Dhifton: _
Department of Horticulture, Punjab Agricultural University, Luchiana-141 004

Manuscript received 14 March 1980; revised 1 December 1980

The first and the second rapid growth stages lasted five weeks each while the middle slow growth lasted for two weeks.
The total acidity had reached its peak by the end of stage n which subsequently declined. The amount of total pheno-
lics In the flesh remained high during stage | and declined during stage II, and attained the maximum concentration
with the inception of stage HI. The total anthocyanins increased as the fruit ripening advanced. The flesh had more
starch and total water soluble carbohydrates than the rest of the fruit. Out of this, glucose was the main component
followed by sucrose and fructose. The level of total sugars remained high during stage II. The ascorbic acid content
was maximum during stage | and it declined to a minimum level during stage 11 and increased considerably during

stage 111,

New peach cultivars have been introduced from the

... A and thejr cultivation is on the increase, It 1S
desirable that an Insight into the developmental physio-
logy. of this fruit is Obtained espemaIIY due to Its very
serisitive, quick ripening and perishable nature so that
efforts can be made to"fagilitate Its handllngl.

Some. studies on the fruit growth of Peach 2, 0n, the
qualitative and quantitative changes of sugars3 titra-
table acidity, phenolic compounds, starch and ascorbic
acido have “recently been reported 'in the development

hases or af the onset of maturity upto Its ripening,
owever, little published work “on "the endogenous

level of metabolites in ‘Flordasun’ cultjvar is available
In India.  The ;r)]re_sent study was, therefore, Initiated to
gain some insight into_ the Changes of different endoge-
nous Tetaboh les beginning from anthesis to the ripe-
ness stage.

Materials and Methods

Samples of the ‘Flordasun’ peach fruits were taken at
weekly intervals commencing from one week after full
bloom to ripeness,  To defermine the growth pattern
of peach fruit, the length and diameter of en fruits which
were still on the tree was taken. The total acidity was
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estimated by t|_trat|n% the extract with 0.1 N NaOH using
phenolphthalein as the indicator,  The total phenolicS
and total anthocyanins were estimated by _

as described by Swain and Hillis7, and Pirie and Mullins8
During 1977, the starch was estimated from the fruit by
the méthod of Yemm and Willis9, while durln? 1978 the
same was estimated from the flesh by the colorimetric
lodine method. To estimate the tofal water soluble
carbohydrates, the fruif I(_ston)i and flesh Perlcarm
during”1977 and flesh (during 1978) were extracted

80 per cent ethanol by heating over a water bath until no
sugar could be detected in the_residue with anthrone
rea([;ent. The extract was clarified using saturated lead
acefate solutionl). ~ The excess of the I&ad acetate was
removed by aading sodium oxalate powder.  The clear
solution was used” for colorimetric™ determination of
carbohydrates using the anthrone reagent method  of
Yemm'and Willis9.” The sugars were estimated by the
method as described by Stiallenberger and MooresIL
Ascorbic acid was estiniated by the Usual method10.

Results and Discussion

Growthpattern: There weretwo phases of active growth
which were separated by a period of little or even no
growth12, 12 ur!ng%l 7 and 1978, the growth pattern
of ‘Flordasun’ fruit Tollowed a double sigmoid growth
curve (Fig. 1A, IB). It has been further stressed that
In peach,” the difference in the fruit growth between
the earIY_ and the late maturing cultivars was mainly in
the relative length of miadle “Slow growth stagesIYiM.
In the early clltivars, this stage was almost ~absent
where the émbryo had aborted” In the late cultivars
the stage Il wi vel_w prominent and, the embryo had
fully deévelopedls. Further, the duration of the Second
stagewas not the same In each cultivar and in turn deter-
mined the time of its ripening and the final fruit weight12
The Ien7%th and diameter of peach fruits observed in' 1977
and 1978 supported the view of Bollard13 Ninkovski
Tukey¥ and Tukey® to the extent that in ‘Flordasun
the sfow Provvthlo ase during 1977 and 1978 was barel
discernibie and [asted only Tor two weeks. ~Thus, of
account of this discernible’lag phase, ‘Flordasun” fruit
ripened  earlier n the season, The increase In fresh
weight in “Flordasun” also followed a double sigmoid
curve, but the measurement of length and/or diameter
was a better parameter to express the growth pattern
In_this cultivar. _

Total acidity.  1tis evicent from Fig. 1C that the level
of or?anlc acids in the flesh increased through stage I
and ITand reached its peak towarqs the end Of stage II.
There was rapid fall in the organic acids as the fruit
ripened _which_ were reduced” to, 0.39 and_ 048 per
cent during 1977 and 1978 respectively. Similarly, the
organic acids levels in peaches and nectarines réached

Dy the methods
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their maximum at maturityl46 and then decreased
as the fruit ripened, The high level of organic acids
In the developing fruits may be due t0 the low
temperature ?revalllng at that time, since organic acigs
are formed at low tem?erature and are metaholized in
Flesg;]rlﬁtl(ig at high temperature at the time of

pTotalgphenolics: The amount of :otal phenolics in the
flesh (Fig. ID) remained h|%h In the beginning of stage |
(maximum peak during. 1977) and then continued” to
lecline UP fo the end 0f stage II. It then rose sharply
and readily attained its maximum at the ingeption of
stage 11in"1978,  Presumably, the presence of low levels
of monophenolics during stage 11 which could serve as a
weak co-factor for 1AA-Oxidation resulting in the incre-
ased amount of auxinsl/ and thus shortened the slow
growth phase. The total phenolics. were considerably
reduced at maturity indicating their hydrolysis intd
other componentst. T

Total anthocyanins:  The flesh contained higher total
anthoc;ranms t the beginning (FIg. 2 A) which was
probably due fo the inclusion ‘of"some tower parts.
After a depression during the first sta%e, it had markedly
Increased through stage” Il and sta% I attaining the
peak at the end 0f stage I11.  The anthocyanin pigments
In peach were re?orted to markedly incréase as thie fruit
ripened on the treel3:19 _ _

Starch: _The starch content in the ‘Flordasun’ fruit
durlnrg 1977 FIP' ZB} decregsed continuously till the
middle of stade I'and then it fluctuated through the rest
of the period, which Indicated that either the Starch was
not accumulated or its accumulation was followed by
Its immediate_hydrolysis. Durln(t] 1978, the level of
starch in the ‘Flordastn’ flesh fluctuated during stage |,
but It remained steadyrdurm_g stage Il and mast of the
stage Ill period. 'The h|(I1hes_t starch content was
obfained at the end of stage 1T which finally declined due
10 its hydrolysis into _su%arsa Probably on account of
high starch content in the flesh especially during the
stage 11, the slow growth phase was shorter in ‘Flordasun’

rult.

The flesh had higher amount of starch than rest of the
fruit throughout the fruit development, - The qualitative
changes In"the concentration of starch throughout the
?rowm season indicated its rapid ncrease dUring the
Irst few weeks of growth, reachln? Its maximum there-
afterand congPIetely d;sapgeared later in the season when
fruit matured29. ~ Similarly , observation was made in
the present investigation, that the starch in fruit or
flesh did not d|saP ear. completely.

Total water soluole carbohyarates” There was almost
a continuous increase in the level of total water soluple
carbohydrates in fruit throughout its development period
during™1977 except some casual decline during stage II

S00[ — 1977

o T -==- 1978
O W \
3 LLJ4OO— Iy

) ]
S = !
w @ !
£ 3300r '
o
2
)9\/200"

| 23456 7691011213
STAGE 11 [S[ | STAGED]]

WEEKS AFTER FULL BLOOM

Fig. 1D. Time course changes in the total phenolics in the
flesh of ‘Flordasun® during 1977 and 1978.
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Fig. 2A. Time course changes in the total anthocyanins in the
flesh of ‘Flordasun’ during 1977 and 1978.

and 11 (Fig. 2C). Similar observation was made in 1978
also. The Tlesh contained greater amount of total water
soluble carhohydrates than in fruit throyghout deve-
lopment period  There appeared to be a direct correla-
tion between starch and tofal water soluble carb_oh¥dr_a-
tes 1n the fruit and flesh, except during stage I in Truit
when these metabolites showed inverse™ relationship
during this phase.
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STARCH mg /s
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Table 1. Changes in the level OF SUGARS IN THE DEVELOPING

Fruit
Develop-
mental
Stages

Stage |
Stage 11
Stage 111

State |
Stage 1l
Stage 111

FRUT AND FLESH OF ‘flordasun’

Duration

(weeks)
-5

-7
-13

0O O

1-5
6-7
8-13

Durelon Surose Glunse Frctose - Toul
e lg) ~ (mgig)  sugars
o T ol

Fruit 1977

36.10 485
15.95 6.75
47.80 38.58

Flesh 1978
2080 5117
770 4310
9740 25450

1338

1000
12.95
23.00

40.95
22.70
99.75

81.97
63.65
374.90

Sugars: _Sucrose was the main sugar in the fruit of
‘Flordasun’ (Table 1) and its concentration exceecled that
of total reducing sugars2L.  With the exception of sticrose
during stage |1, thé sucrose and ({Iucose increased con-
tinuodgsly in the fruit through all the stages of develop-
ment.2Z% Fructose appeared] only during stage 111 The
level of total sugars remained high during sta?e |, declined
during stage 11"and itwas the maximum auring sta?e [

Glucose™ was the main _su?ar Table 1)° followed
by sucrose and fructose in the flesh of “flordasun’
during 1978, The level of sucrose, r(%Iucos_e and total
sugars was high during stage I, which declined during
stage 11 and atfained its Peak durln%nsta e lll. However
fructose increased continuously through all stages of
development. o _

During stages | and 11, sucrose was high in the fruit
but fleshhad"higher sucrose during stage' Ill.  Greater
amount of gflucose fructose and total stigars was produs
ced In the Tlesh than in the fruit during all stages of
fruit development. o

There was an Inverse relationship between starch and
glucose during stages I and Il whilg'it altered at stage 111
in both the fruit and the flesh, o

Durln% stage 1], there existed an inverse relationship
between total acidlity, and between total phenolics on the
one hand and total Sugars,on the other, in both flesh and
fruit, indicating that or%mcauds and total phenolics were
hydrolyzed into sugarsb.

Hente, It may be"suggested that on account of greater
amount of su%ars, avaifable to the developing flesh dur-
mgi stage I1, the Iagkphase was less discerniblé and lasted
only for two, weeks. _
Ascorbic acid: During 1977 (Table 2), the ascorbic
acid continuously decreased in the flesh throughout
fruit development. However, durm? 1978, 1ts content
remained consistently high during stage 1 and [l but
declined to low level dufing stage II. ™.

It is quite.clear that the ascorbic acid content was
significantly influenced by the season and the stage of

matnty. . :

The “earlier findings that the rise in the ascorbic
acid towards maturaion did not seem to be a general
feature In peach fruitt-16 support the present investi-

Table 2. Changes in the |
OF i

Fruit Duration Ascorbic acid(mg/100 g flesh)
development after full

stages (weeks) 1977 1978
State | 1-5 415 28
Stage I 6-7 49 6.5

Stage 1l 8-13 105 24
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gation. However, Dhuria et al 4, Salunkhe et al.2i and
Zubeckis24 reported an increase in the ascorbic acid
content with the increasing maturation of the fruits on
the trees which was also observed in the present investi-
gation during 1978.
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Bengalgram flour and dhal were equilibrated to 2.0, 8.0, 10.8 and 13.9% moisture at 0.0, 0.33, 0.57 and 0.73 water activity
(aw) respectively. Storage below 0.57 a, does not cause perceptible changes in flavour for 24-52 weeks but on storage

at 0.73 aw became moldy and developed musty odour in 8 weeks storage.

Below 057 a*, changes in total carotenoids,

TBA value, free and bound lipids and their composition were not significant except slight hydrolysis of triglycerides and a
concomitant increase in fat acidity. Both free and bound lipids and carotenoids were degraded during storage at 0.73
a*. Proportions of neutral, glyco and phospholipids in Bengalgram flour are 93, 3 and 4% in free lipids and 15.8,
16.9 and 66.9% in bound lipids respectively. Proportion of phospholipids in bound lipids decreased while neutral lipids

increased during storage at 0.73 a, due to mold infection.

Bengalgram is quite resistant to chemical spoilage
but storage of Bengalgram flour results in musty, rancid
and bitter flavour. In cereals and legumes, lipids are
most susceptible to storage deterioration and their
degradation has been correlated with off flavour develop-
ment. Kowsalya and Kantharaj Ursl have reported

that storage of raw, roasted and puffed Bengalgram
flour is associated with both autoxidative and hydroly-
tic de?radation of lipids. Since both these changes
are influenced by water activity (aw) in the product?
its influence on the changes in total carotenoids,
free and bound lipids and their composition during
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storage of Bengalgram flour and dhal were investi-
gated.

Materials and Methods

Bengalgram dhalandflour: Bengalgram, three months
after harvest, was dehusked and split.  This was ground
in-a mill to pass through 60 mesh to get the flour.

Storage: One hundred and fifty grams were stored
in petri dishes (15 cm diameter) in desiccators having
anhydrous potassium pentoxide and saturated solutions
of magnesium chloride, potassium bromide and sodium
nitrate to obtain water activities of 0.00, 0.33, 0.57 and
0.73 respectively.  All the desiccators were kept at room
temperature (20-35°C) away from direct sunlight.

Analysis: Initially and periodically, the samples were
analysed for moisture, fat acidity, thiobarbituric acid
(TBA), free and bound lipids and their composition.
Moisture content and fat acidity were determined accor-
ding to standard AACC procedures3. TBA value was
determined by steam distillation procedure of Tarled-
gisetalA. Fordetermining total carotenoids, 2 g samples
were treated with 50 ml acetone and kept in dark for
one hour and filtered under suction. The residue was
washed three times with 10 ml portions ofacetone. The
combined extract was treated with 30 ml hexane and
freed from acetone by washing with aqueous sodium
chloride solution (5%). The hexane layer was made
to 50 ml and treated W|th a pinch of anhydrous sodium
sulphate to remove moisture. The concentration of
total carotenoids was calculated from the absorbance

at 449 nm using E~° 2500.

Free lipids from the samples were extracted with petro-
leum ether (40-60°C) in a soxhlet extractor for 16 hr.
The extract was evaporated to dryness under vacuum,
freed from moisture over anhydrous sodium sulphate
and made up to 50 ml with chloroform. Lipid concentra-
tion was determined gravimetrically by evaporating 5 ml
portions of the solution to constant weight at 100°C.
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For determining bound lipids, 20 g petroleum ether
extracted samples were shaken with 200 ml water satu-
rated n-butanol for 3 hrand filtered under suction. The
residue was washed successively with 100 ml and 50 ml
of n-butanol. The combined extract was evaporated
to dryness and dissolved in 120 ml chloroform-methanol
(2:1) mixture. The non lipid impurities were removed
by Folch wash procedure5. Extract was freed from
moisture by treating with anhydrous sodium sulphate
and concentration of lipids was determined gravime-
trtcaIIK by drying 5 ml aliquots of the lipid solution.

Both free and bound lipids were further fractionated
into neutral lipids, glycolipids and phospholipids by
silicic acid column chromatography according to the
method of Rouser et al.5 Recovery in column chro-
matographic separations varied from 99.5 to 101.9%.
Thin layer chromatography was performed on silica gel
G plates activated at 120°C for half an hour using
chloroform-methanol-water (65:25:4) and petroleum
ether-diethyl ether-acetic acid (85:15:1) as solvents for
the separation of polar and non polar components.
Individual lipid components were characterised by co-
chromatography with authentic compounds and by speci-
fic spray reagents for glycolipids and phospholipids6.

Results and Discussion

Bengalgram flour and dhal on storage at 0.0, 0.33,
0.57 and 0.73 aw had an equilibrium moisture content of
2.0£0.1, 8.0i0.1, 10.8£0.2 and 13.9d;0.2 per cent
respectlvely Durlng storage of flour for 24 weeks and
dhal for 52 weeks, no musty or rancid flavours were
perceptible in samples stored at 0.57 aw or below. But
In samples stored at 0.73 aw, visible mould growth
appeared within 8 weeks of storage with concomitant
disappearance of yellow colour and development of
musty odour.

Changes in total carotenoids during storage of Bengal-
gram flour and dhal are shown in Table 1.  Freshly
milled Bengalgram flour had about 30 jag/g total caro-

Table 1. Effect of water activity on total c%o%ds TBA valuzz(iagoéat acidity of Bengalgram flour during
aV\ctate'try N 2 weeks storag e , dSZ" weeks storage 558 weeks storage
M otenal otenal .
(Fsl) C?r wﬂ\e }gg‘a)\{oog Cf“Ug?TI \E@(ﬂgt@%@)
0.00 0 406 199 290 0 405 238 213 280 — 210
0.3 298 35 21 281 (2. %9 30 260 - ).
057 289 409 6L1 280 (95 B3 165310 260 — 28,
073 128 0.9 189 104 (2. 281 . _25.9 69. _ _20. — (1(_)5.9
} o'HS' \%tées Vgau&)terr]toger ér%%ﬂour fogto bre(? Vi 'ue(/xg/malonatdehyde/gltptd), 3.3; Fat acicity (mg potassium hyaroxicelO0y
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tenoids which decreased very slightly during storage
below 057 aw. At a water activity of 0./3, total
carotenoid level decreased to a considerable extent and
the rate of decrease was faster in flour than in dhal.
Increased rate of carotenoid destruction at higher water
activities has been reported by Quackenbush7, Bailey
et a!8, and Arya and Parihar9. In isolated systems,
however, the rate of carotenoid destruction has been
found to decrease with increasing water activities10.
Higher rate of carotenoid destruction at elevated mois-
ture levels may therefore, be attributed to the native
enzymes or to molds.

There were only slight changes in TBA value of Ben-
galgram flour and dhal having water activity less than
057. But the samples stored at 0.73 aw showed a
significant increase in TBA value during storage. Evi-
dently despite high proportions of polyunsaturated fatty
acids in Bengalgram dhal, atmospheric autoxidation of
lipids is not apgreciable; major deteriorative changes
being brought about by native enzymes or by growing
molds. This is also supported by changes in fat acidity
and free and bound lipids (Tables 1and 2). It may be
observed that fat acidiéy did not change to a significant
extent in samples stored at 0.0 aw whereas in the samples
stored at a,v of 0.33 and 0.57 it increased slightly. In
the samples stored at 0.73 aw, Bengalgram lipids were
extensively hydrolysed resulting in a very rapid increase
in fat acidity. However, beyond 12 weeks' of storage
at 0.73 a,,,, fat acidity began to decline with a concomi-
tant decrease in both free and bound lipids. After
24 weeks’ of storage about 90% of free lipids and
and 33 % of bound lipids had disappeared. Obviously,
this is due to molds, as has been observed in mold damag-
ed wheat flour reviousl)é9*11*ﬂ2. Relatively, the changes
in fat acidity, free and bound lipids were considerably
smaller in dhal than in flour.

Both free and bound lipids were further separated
into neutral lipids, glycolipids and phospholipids on

Table 2 Effect of water activity on free and %ré%ol ids
of Bengalgram flour at room temperature (ZU- dﬁ

12 Wk storage 24 Wk storage 52 WK storage

Water -
R B R

W w W O U ™

000 5% 1B 527 1% 513 206
03 568 19 529 1% 511 203
057 2 1% 534 18% 516 201
04 121 48 160

073 an 206
E%O ﬁn%mt}ﬁgnﬁpll(lgdi 065 /éjhaj. Initial - values: ~free lipick,
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Table 3. Effect of water activity on the composition of

BOUND LIPIDS DURING STORAGE OF BENGALGRAM FLOUR AND DHAL

12wk stored flour 52 wk stored Dhal
\\ater
acivty  Neutral Glyco Phospho Neural Clyco PhOS})hO

W 0 @ @ %
000 8 172 &5 164 180 663
03 B9 B7 67 17 184 659
057 63 197 &9 B9 194 657
073 41 %6 N8 22 U8 B6

é)%a&@o%s neutral lipids 15.8%; glycolipids 16.9%; phospholi-

silicic acid column. Bengalgram free lipids comprise
mostIP/ neutral lipids (93%); phospholipids (4.0%) and
glycolipids (3%) bein% present in relatively small pro-
portions. On the other hand phospholipids (66.9%)
are the maljor constituents of bound lipids; the neutral
and glycolipids being 158 and 16.9% respectively.
Storage at 0.57 aw and below did not result in significant
changes in the proportions of neutral lipids, glycolipids
and phospholipids in the bound lipids but at 0.73 aw,
the proportion of phospholipids decreased while that of
neutral lipids and glycolipids increased significantly both
in dhal and flour (Table 3). The aﬁparent increase in
glycolipids may be due to epoxy and hydroxy fatty acids,
presumably formed during storage, which are known
to elute with glycolipids due to their increased
polarity.

Further separation by thin layer chromatography
revealed that neutral fraction of free IiFids comprise
mostly triglycerides, diglycerides, monoglycerides with
free fatty acids being present only as minor constituents.
On the other hand free fatty acids are present in greater
proportions in the neutral fraction of bound lipids both
In fresh and stored samples, while triglycerides, digly-
cerides and monogIKcerides could be detected only In
trace quantities. There were no significant changes in
the composition of bound neutral lipids but proportion
of triglycerides decreased appreciably in free neutral
lipids on storage.This change was especially very pro-
nounced in samples stored at 0.73 a”.

Major polar components of free and bound lipids were
phosphatidyl serine, phothatldyI inositol, phosphatidyl
choline, lysophosphatidyl choline and monogalactosyl
di?lyceride. Phosphatidyl ethanolamine and digalacto-
syl diglyceride were present in bound lipids but absent
in free lipids. Proportions of major polar comBonents
did not change significantly in samples stored below a
a” 0f 0.57 but in samples stored at 0.73 aw, polar lipids
were degraded considerably.
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Marked differences in crude fibre, neutral detergent fibre, acid detergent fibre and hemicellulose content were observed in normal
(‘Ganga-5") and Opaque-2 maize whole kernel, as well as in their pericarp and endosperm. In both normal and Opaque-2
pericarp, various fibre fractions increased, but in whole kernel, only crude fibre decreased with kernel development. In
normal kernel, maximum quantity of neutral detergent fibre and hemicellulose were recorded after 30 days of pollination
stage, whereas in Opaque-2 they were observed 35 days after pollination. ~ The level of acid detergent fibre was maxi-
mum at 35 days both in Opaque-2 and normal kernels. In both normal and Opaque-2, per cent pericarp decreased
whereas per cent embryo increased during development. The Opaque-2 kernel contained lesser pericarp and higher pro-

portion of embryo than normal maize kernels.

Currently there is a rowm? awareness of the nutri-
tional signiticance of indigestible components of the diet,
mainly of unavailable carbohydrates made up of cruds
fibre (cellulose and lignind), hemicellulose (precursor of
cellulose?) and pectic substances This group of sub-
stances is often referred to as “dietary fibre”. These
are not readily digested by secretion of the human diges-
tive system1'3. Dietary fibre of plant origin, specially
of cereals, is receiving considerable attention as an
essential nutrient that has beneficial effect on hypercho-
lesterolimia and various other disorders4s.

In an earlier studyA involving ‘Ganga-5" and ‘Shakti’
varieties, the protein content as well as biological value
(BV) was observed to decrease from 25 days after dpoII|
nation to kernel maturity. On the other hand true diges-

tibility (TD) of protein improved with increase in age
of kernel development in both varieties. The pericarp
fraction which is primarily composed of relatively indi-
gestible component, decreased with the age of kernel
development. This study was undertaken to determine
if the observed relationship between true digestibility
and biological value was in any way related to  dietary
fibre content.

Materials and Methods

‘Shakti Opaque-2’ composite and a normal high yiel-
ding hybrid ‘Ganga-5’, varieties were used in the study.
These two varieties were grown at the Indian Agricultural
Research Institute, New Delhi, in the monsoon season
of 1979 and each plant was self-pollinated, and develo-
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ping ears of each variety were harvested at 25, 30 and
35 days after pollination and also at maturity. Each
sample at each stage of development consisted of 5-10
well filled ears. The endosperm, embryo and pericarp
were separated from about 100 g kernel at each stage of
development. The kernel fractions, as well as whole
kernel of all stages, were dried at 50°C until 10 per cent
moisture level was reached.

Crude fibre éCF) was determined according to the
AACCT7 method. Neutral detergent fibre (NDF) and
acid detergent fibre (ADF) were analyzed by the
method of Goeringand Van Soest8. Hemicellulose (HC)
was determined, as suggested by Van Soest and Moore9,
by difference between NDF and ADF fraction. Indi-
?estible content (1DC) was determined19. The dried
at-extracted sample were ground to pass through a
1-mm screen. A sample of lg was used for CF, 0.5¢
for NDF and another 0.5g for ADF determinations.

Results

Developmental changes in kernel fraction: The per
cent pericarp of the kernel decreased (Table 1) whereas
embryo per cent increased during development in both
normal and ‘Opaque-2’ varieties. The embrgo fraction
increased from 12.59 to 16.45 per cent while the pericarp
fraction decreased from 10.05 to 7.00 per cent from
25 days after poIIination to maturity in normal maize,
while In ‘Opaque-2’ it was 8.69 to 9.73 and 12. 48 to 9.30
per cent respectively. The ratio of pericarp to embryo
was almost twice in normal compared to Opaque-2 at
all stages of kernel development. The pericarp weight
in case ofOpaciue-Z was 7-8 mg Per kernel lower than that
of normal in all stages of kernel development; Opaque-2

Table 2. Dietary fibre in developing

Shekdi (Opacpe-2)
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180
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Indiestite (% Gr @1 %

Fiqures in the parenthesis indicate wt. in mykermel pericarp
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Table 1. Changes in the proportion of kernel fraction

DURING LOPMVENT IN MAL AND OPAQUE-2 MAIZE
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Figures in the parentheses indicate wt. in mg/kermel.

had larger embryo fraction and its size increased with
development. The endosperm, the major fraction, did not
show appreciable changes during development in hoth
normal and Opaque-2, but its Eroportlon was found to
be slightly higher in normal than opaque-2 at all the
stages of development. The wei(_iht of endosperm per
kernel, however, increased gradually during development
in both normal and Opaque-2.

normal and opaque-2 maize pericarp
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Dietary fibre in pericarp-. The data relating to the
various components of dietary fibre of normal and
Opaque-2 pericarp are given in Table 2. The CF, NDF
and ADF contents increased gradually from 25 days
after pollination to maturity in both normal and
Opaque-2 pericarp. In normal pericarp, CF content
was found to be 1.40, 3.02, 3.11 and 3.50 per cent higher
than in case of Opaque-2 pericarp after 25, 30,35 days of
pollination respectively and at maturity. Marked differ-
ence in NDF content was not observed between normal
and Opaque-2 pericarp at various stages of kernel deve-
lopment except at 25-day stage at which Opaque-2 con-
tained 10 per cent higher NDF. The ADF was, however,
found to be 4.6,4.8,2.9 and 2.0 per cent higher in
Opaque-2 than normal at 25,30,35 days respectively
and at maturity.

In normal pericarp, hemicellulose was found to be

6.0, 49and 3.4 Fer cent higher at 30, 35 days after polli-

nation respectively and at mature stage, except at 25 days
stage at which hemicellulose content in Opaque-2 peri-
carp was 6.4 per cent higher. Hemicellulose content
increased gradually from 25-day stage to maturity in
Opaque-2 and normal pericarp; however, the differences
between 30 and 35 day stage in both varieties were not
well marked.

Dietary fibre in endosperm: Data on dietary fibre
of normal and Opaque-2 maize endosperm are given
in Table 3. In both Opaque-2 and normal endosperm,
CF content increased gradually during development.
The NDF and hemicellulose showed varied behaviour
in Opaque-2 and in normal endosperm. In Opaque-2, both
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NDF and hemicellulose increased from 25 day to 35 day
stage while in normal both NDF and hemicellulose in-
creased upto 30-day stage followed by a decline. The
variation in the hemicellulose level at various stages of
kernel development was more marked than that of NDF.
Relatively small difference in ADF content was observed
between normal and Opaque-2 endosperm at various
stages of development.

Dietaryfibre in whole kernel:  Table 4 records data on
dietary fibre of normal and OPaque-Z kernel. Both in
Opaque-2 and normal kernel, CF content decreased
gradually during development. The decrease in CF
content was more pronounced from 35-day stage to
maturity, being 2.50 to 1.68 per centin Opaque-2 and
3.00 to 2.10 per cent in normal variety. The CF content
was found to be 0.20, 0.51, 0.50 and 0.42 per cent higher
in normal than in Opaque-2 kernel, but NDF contentwas
found 8.06, 16.30, 19.52 and 14.25 per cent to be higher,
while hemicellulose was found to be 8.65, 16.86,27.20 and
15.25 per cent higher in Opaque-2 than in normal kernel
at 25, 30, 35 daK stage respectively and at maturity.

In Opaque-2 kernels NDF, ADF and hemicellulose
content increased from 25-day to 35-day stage followed
by a decrease. Innormal kernel ADF content increased
up to 35-day stage while NDF and hemicellulose in-
creased upto 30-day stage, followed by a decrease. 1Itis
interesting that Opaque-2 contained nearly two fold NDF
and hemicellulose which substantially lowered levels of
ADF than normal at all stages of development. Same
trend in these fibres were also observed on weight per
kernel basis.

Table 3. Dietary fibre in developing normal and Opaque-2 maize endosperm

Tooe of e Shakti (Opacue-2) Gangar5 (nonl)
e Bl Dy Bas Mty By D By Mty
Cruck fibre (%) 024 09 030 03 025 045 045 060
+0B8 +£006 £0B 007 +0B +0B +009 +£006
_ 02 (029) (031) (055) (024) (07) (07) (110)
Neutral cetergent fiore %9 915 1310 142 223 700 106 905 750
t062 +05% +050 049 +00 +0B8 +08 + 1M
_ _ (8%)  (1310) (4%  (@030) (6% (713) (49 (13N
Acid cetergent fibre (% 05 0.75 080 0.70 066 065 060 080
+0B8 006 006 006 £00B £00 £006 +012
_ (050) (07) 08 (L16) (064) (105) (099 (L41)
Hemicellulose (%9 8,60 2% 341 1153 6.3 1000 845 6.0
£+ 066 +052 0% +0% +03 006 +0% +0%
o B (2% (165 (194 (B (160 (BY (LN
Indigestible (%9 88 1264 1380 118 6.0 1045 890 13

Figures in the parenthesis indicate wt. in mg/kernel endosperm
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Table 4. Dietary fibre in developing normal and opaque-2 maize whole kernel

Shakti (Opague-2)

Type of fibre
e Bas Dap B
Cruck fibre (%) 310 274 250
+ 0088 + 009 + 002

(%) (4 ()

Neutral detergent fibre (%)~ 1880 3180 3460
+ 0088 + 031 : 00%8

(2820) (%431 (6228)
Acid cetergent fibre (%) 148 164 210
+ 0000 + 081 : 008

2)  (80) (4%

Hemicellulose (%) 173 316 3190
£ 005 + 0283 : 0088

(%) (51.31) (5742

Indigestible (%0 2040 29 340
Protein (%) 1269 — 1169
True digestibility (%* 891910 - 842%0

“Values from the previous study6.  Figures in the pareﬁtheéis indicate vvt' in mykermel.

Discussion

CF and hemicellulose are the two imFortant
dietary fibre constituents which influence the utilization
of various nutrients namely protein, micronutrients,
etc11-12. The content of the dietary fibre, however, varies
considerably in different varieties as well as in different
stages of kernel development and in different kernel
fractions. The CF and hemicellulose contents showed
considerable variation in the pericarp, endosperm and
in the whole kernel in normal and Opaque-2 varieties.
Rice bran is also known to be rich in CF and NDF
content than its endosperm13.  The relationship between
TD and CF consistantly showed a negative trend while
IDC and hemicellulose showed a positive trend until
3b-day stage after which the relationship tended to
be negative (Fig 1). Earlier studiesi4-15 also revealed
that protein sources rich in CF, had lower TD values
than protein with lower CF content. Variation in
different stages of kernel development was particularly
marked for hemicellulose content. Thiswas particularly
apparent in ‘Shakti-opaque-2’ composite.
Correlation coefficients between TD of whole kernel
and pericarp, CF, HC, IDC and protein content in whole
kernel, endosperm and pericarp are presented in Table
5, which reveals that TD of the whole kernel was signi-
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Maturity
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Table 5. Correlation coefficient of fibre constituents

AND TRUE DIGESTIBILITY (TD) OF MAZE

Characters (%)

Whole kernel Whole kernel

1D Peri

D Ok e

1D Hemicellulose

1 Indiigestible content

Protein »

I Protein
Whole kernel Endosperm

D Cruce fibre

i) Hemicellulose

D Indigestible content
Whole kernel Pericarp

1D Cruce fibre

JIb) Hemicellulose

D Indigestible content

¢ Sonficant; * highly significant
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Fig. 1 Relationship between true digestibility (TD) and dietary fibre component in maize.

ficantly but negatively associated with protein, CF and
pericarp content. At the pericarp level however, the
association of TD with HC and IDC was positive and
highly significant. None of these correlations were
however, found significant at the endosperm level,
thus suggest!n? the Important role of hemicellulose of
pericarp in in Iuencm? TD. Thus lower level of TD at
earlier stages of kernel development ma}/. have been due
to various factors of which the dietary fibre appears to
be an important one. The IDC content of Opaque-2
was substantially higher than normal at all stages of
kernel development, but the major component was the
hemicellulose which is relatively more digestible than
cellulose16. Moreover the embryo fraction of Opague-2
was larger than that for normal maize. 1t will be inter-
esting to determine the TD of two varieties when their
pericarp are removed. Schallerl7 has also  reported
89 per cent dietary fibre in maize bran.  Equally of
interest would be to determine the TD of “two
strains for their endosperms separately.
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The trypsin inhibitor units (TIU) observed after 70 days of potato sowing were 63.75 in leaf, 11.25 in stem and 22.50
in tubers in the untreated plots; the TIU declined to zero after 80 and 90 days of sowicv% in leaf and stem, but
g

in tubers it rose to 189.00 and declined to 84.00 at harvest. Similar trend was observed

n phorate was applied

at planting and earthing up. Free tyrosine increased from 62.50 to 99.00 [UM/g sample with the advancement of potato
tuber development in the control, whereas the increase was from 68.00 to 103.00 (*M]|g in phorate treated tubers. No
significant differences were observed in different types of appliction of phorate. Protein content did not show much differ-

ence in treated and untreated samples.

Insecticides like phorate (Thimet) have been used in
potato cultivation to protect the foliage from sap sucking
Insects as soon as they appeared. This is done by placing
the insecticides either in the furrow with the seed tuber
or by coating the tuber with itl

The insecticides which are enzymatic inhibitors,
when applied to soil, may affect the microorganisms
in soil2.  Hacskaylo et al}. found reduction in soluble
protein nitrogen in Koung cotton plants, with the increase
In chloroform soluble and insoluble phosphates caused
by the application of phorate in soil. Of the maﬁ'or
proteolytic digestive enzymes in animals, tyrpsin, chy-
motrypsin and carboxypeptidases have been reported
to be inhibited by purified proteins or polypeptides from
potato tuber tissuesd. Their presence indicates a possible
storage role of inhibitor protein5. The inhibitor pro-
teins are not confined to storage organs but are also
found in other tissues, sprouts, roots, stems and leaves
of plant and their presence in all the cases is apparently
transitory. Nothing is known of the interaction hetween
the protease and the inhibitor in vivo, but in view of the
importance of protease in the breakdown of storage
proteins in protein bodies, itis likely that it has a function
In regulating the activity of the enzymes in dormant
potatoes6. Our understanding of such biological
changes in plants is scanty and hence the effect of phorate
on trypsin inhibitor in potato was investigated.

Materials and Methods

Plots were designed in randomised manner. Potato
(‘Chandermukhi’ var). was sown in the month of
October 1978 (Winter crop). Phorate (0, 0-diethyl
S-(ethylthio) methyl phosphorodithioate) was applied
at the recommended doses viz. granular application at
15 kg a.i/na at the time of planting (TX; application

of all the recommended dose at 1.5 kg a.i/ha at the time
of earthing up (TZJ élOth Nov., 1978); application of
half the recommended dose (0.75 k? a.i/ha?( at the time
of planting and the remaining half (0.75 kg a.i/ha) at
the time of earthing up (T3). Samples were taken after
70,80 and 90 days of sowing. Sampling was done at
random. Three relplicatesweremixe and the composite
samples were analysed. Leaf, stem and tubers were
taken separately after washing with water which was
removed by drying by blotting on a filter paper.

Trypsin inhibitor was extracted by the method of
GuEta and Deodhar7 and estimated according to
Kakade et als. Free tyrosine and tyrosine released
during reaction were estimated at 280 nm in a Beckmann
Spectrophotometer. Protein was determined by the
method of Lowry et al9. Protease activity8 was
measured without adding trypsin.

Results and Discussion

Trypsin inhibitor activity and free tyrosine in different
parts of the plant after 70 days of sowing is given inTable
L In tubers the TIU was 22.50 in control and ranged

Tabl?N\lD Effect of phorate on trypsin inhibitor activity

FREE TYRCSINE IN POTATO AT 70 DAYS AFTER SOWING
Trypsin inhibitor units (TIUA Tyrosine (jaMl
Treatrnrlgsnt Leaf Stem(T Tu)r Lea Ster$1J TgZ)er
Control 837 1% 25 IWH BBH 6250
Ti A% %5 2750 wiee 150 683
t2 BB 250 666 198 R 6916
t3 3B BB 3ABH B0 2% 7000
Tj, Full ag)licati(r ofPegggidesattheti of planting; 11‘2 Fu"

at the 13, H
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Table 2. Effect of phorate on Trypsin Inhibitor activity and free tyrosine n POTATO AT 80 AND 90 DAYS N:[ER WNG
Tyrosine (,u M/g) at the indicated days
Treatment TIU/g at the indicated days Leaf Stem Tuber
80 90 80 90 80 90 80 90
Control 189 84 141 162 84 99 93 99
Ti 75 21 221 158 94 103 70 102
T2 95 90 147 164 88 102 68 103
t3 196 36 169 144 97 102 91 102
Trypsin inhibitor was not detected in leaf and stem after 80 days.
Tj, T2 and T3 are as under Table 1.
Tabte 3. Efrect or phorate on PROTEIN (MQ/g) CONTENT IN POTATO AFTER DIFFERENT DAYS OF SOWING
Treatment Leaf Stem Tuber
70 days 80 days 90 days 70 days 80 days 90 days 70 days 80 days 90 days
Control 31.39 10.10 7.98 3.583 3.27 3.77 1.94 7.60 3.35
Ti 11.61 23.22 7.99 3.16 6.10 3.60 1.79 6.40 2.38
t2 23.10 11.10 5.22 3.82 6.08 4.25 1.79 6.96 2.71
t3 16.73 13.61 6.68 3.56 6.49 4.28 1.59 6.73 2.49

Tj, T2 and T3 are same as under Table 1.

from 27.50 to 31.25 in treated samples. Free tyrosine in
control tubers was 62.50 pM/g whereas in phorate
treated tubers it ranged from 68.33 to 70.00 ~/M/g de-
pending upon the method and time of application.  This
may, in part be due to the effect of phorate on poly-
phenoloxidase enzyme system. _

TryJ)sm inhibitor activity and free tyrosine content after
80 and 90 days of sowing are given inTable 2. Thereis a
total elimination of TIU in leaf and stem in both the
cases. Thismay arise from synthesis of trypsin inhibitor
at a particular stage of development and getting it tran-
slocated into tubers during tuber development.  Trypsin
inhibitor presence in all the cases is apparently transitory
indicating a possible temporary storage roles. TIU
was maximum (189.00) in control tubers and minimum
in treated samples (21.00). This reduction in trypsin
inhibitor after treatment with phorate would suggest
inhibitory role of phorate in the trypsin inhibitor synthe-
sis at a particular stage of tuber development.

After 80 days of growth, free tyrosine increased in
leaves and stem as compared to the control, while it
decreased in tubers after treatment. At 90 days of
growth (viz harvesting time) free tyrosine decreased in
In the treated leaf, but increased in stem and tubers.

There is, however, not much of a difference among the
different types of applications. There seems to he no
correlation between tyrpsin inhibitor and free tyrosine
content during development of tubers.  Protease activity
was also absent in all the cases. Mode of action of
phorate on trypsin inhibitor is not known.

Effect of phorate on soluble protein in potato is pre-
sented in Table 3. Protein content declined from 31.39
to 7.98 mgl/g in leaves in case of control while the decline
was from 23.10 to 5.22 m%/g in leaves of treated plants
during 90 days of growth.  Phorate may affect the
synthesis of protein or its translocation.  Protein content
rose in stem and tubers in control and the treated ones.
After 80 days of growth protein content is quite high
in stem and tubers. But there is marked decrease in
ﬁrotein content after 90 daYs of growth (at the time of

arvesting). This may reflect mobilisation of protein

for conversion of proteins into carbohydrates. Phorate
may be affecting some of the unknown enzymes, since
phorate is a systemic insecticide mainly used for the
treatment of seed at sowing for the protection of the
seedlings from sap sucking insects. Besides raising the
quantum of potato production, the residual effect on the
crop should also be considered.
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Residues of phorate in soil treated with

kg a. i/ha and in pea plants (whole, pods and grains) grown on it and foliar applications

of 0.1 and 0.2 per cent carbaryl suspension and 0.05 and 0.1 per cent endosulfan emulsion in/on plants were determined.

Phorate residues persisted for 90 days in soil and the absorption in the plant at

cent of that present in soil.

pectively.

and endosulfan in the grains were observed 7 days after treatment and attained maximum in 15 days.

Carbaryl residues on pods were below tolerance level in 1 to 3 days and endosulfan in 3 to 7 days.

any stage of growth was 30-60 per

Both carbaryl and endosulfan persisted on the plant and pods for 25 and 15 days res-

Carbaryl

The residues of

the three insecticides in the grains were within the tolerance limits.

Peas suffer from the attack of pea leafminer
{Phytomyza alricornis ~ Meign), agromyzid stemfly
(Melangromyza phaseoli Coq.), aphlds (Macrosiphum
pisum, HarriS) and pOd borer (Etiella zinckenella
Treitschke).  Soil applications of disulfoton, phorate
and aldicarb for the control of sucking pests and
foliar sprays of carbaryl and endosufan against pod
borer are recommendedl'3. With a view to ascer-
taining the safety to consumers, the residues of
phorate, carbaryl and endosulfan were estimated on
peas and presented here.

Materials and Methods

A crop of pea var. ‘Bonneville’ was raised during
October 1978 to February 1979 at the Rajasthan College
of Agriculture, Udaipur in clay loam soil, in plots
measuring 5 mx4m in a randomised block design. A
spacing of 50 cm between rows and 20 cm between plants
was maintained. Phorate (10 per cent granules @ 15
kg a.i./ha) was applied to the soil in furrow below the
seed before sowing. All recommended agronomic pra-
ctices were followed. Carbaryl (0.1 and 0.2 per cent
suspension) and endosulfan (0.05 and 1.0 per cent emul-

sion) at 900 1/hawere sprayed on the crop at the initiation
ofpods. A control was also maintained; each treatment
was ref)licated thrice. _

Samples from phorate treated soil and plants grown
were collected at intervals of 15 days. Carbaryl and
endosulfan treated plant samples (whole plant, green
pod and grains) were collected at 0, 1, 3,7, 15, 21 and 25
days after treatment.

istilled chloroform, methylene chloride and «-hexane
at the rate of 3 to 4 ml/g sample were used as solvents
for extracting phorate, carbaryl and endosulfan respecti-
vely. Phorate was extracted from soil by tumbling on a
motorised shaker for 30 min. The extract was filtered
through a Whatman filter paper No. 1 and collected in
the reagent bottle.  The plant samples were chopped
and macerated (with solvent @ 3 ml/g sample) in a war-
ing blender. The plant extract was filtered through a
scintered funnel which contained a thin layer of hyflo-
supercel and anhydrous sodium sulphate. The soil
extract required no ‘clean up’, whereas the plant extracts
were ‘cleaned up’ as per procedure described4. The
residues were estimated according to the methods des-
cribed for phorateb, carbarylé and endosulfan?. The
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recoveries of phorate, carbaryl and endosulfan from the
fortified soil and plant samples ranged from 90 to 95, 88,
to 90 to 93 per cent respectively.

Results and Discussion

Residues of phorate in soil and plant: As a result of
application of phorate (@ 15 a.i/ha) to the soil, the
deposits were 30.22 ppm (Table 1). More than 58 per
cent were reduced in 15 days and the residues were
below detectable level in 90 days, showing complete
dissipation. Earlier reports indicate its persistence in
soil for 50 days under rape seed8, 60 days under cauli-
flowerd, 75 days under potato, sweet potato and onion9.
With the increase in dose to 3 to 4 kg a.i./ha the persis-
tence had also increased to 70 days under mustard
cropsi0.

Phorate being systemic is absorbed by plant system.
The results (Table 1) show that most of the phorate in
the soil was absorbed upto 45 days, thus providing pro-
tection to plants. About 30-60 per cent of phorate
present in the soil was absorbed by the plant. At 75
days, when the pea pods were of marketable size, the
residue in the soil was only 0.57 ppm while in plant and
podsitwas0.10 ppm. However, at 90 days the insecticide
was not detectable in any of these materials. The grains
in the pod contained no phorate and were thus safe
to the consumers. The tolerance level reported is 0.5
ppm phoratell. The results of the present study
corroborate the observations on phorate on other
crops49'10,12.

Table 1. Residues Orphorate (ppm) in soil and in pea

Dgth after Sail \Whole plant Pod
treatment
0 Q2 — —
b 1260 413 .
(58.30) (1366)
X 112 547 .
(6320) (18 10)
£ 4% 307 .
(8352) (10.16)
&0 100 058 -
(%.69) (19 —
[ 057 0.0 010
(%810 (0 %) (033)
% BDL BDL BDL
(200.00 (100.00 (00)
i ﬁe o1 three re Icat r%e[r)]L Bdl ﬁeﬁtr?bsla evel;
agsorptl N in p?ﬁ?s . !@e 0 Iesl vxas tcted In gram

i

Table 2. Residues Of carbaryl (ppm) in pea

1 0[%065&\% 02§/ 1 w

0 12.75 0 548 10.73 - -
1 s 2121 283 6L — -
(93) (12 59) (5748) (4269)
3 9 0 28 - -
( ) (34 87) (7810) (8061)
7 16/ 048 063 047 05/
(73 09) (6260 (9L24) (%13)
5 1% 653 BDL BDL
(8784) (7909 (10000) (10000 120 12
il 002 16 - — BDL BDL
(9514) (%.3)
5 D
( )( 0)
ﬁﬂ%sesmree reﬁécai BDL Iovv cetectable level; data in
FeIeseNt. percentage recicion
Residues of carbaryl-  The application of 0.1 and 0.2

per cent suspension resulted in the initial deposits of
12.75 and 31.20 ppm respectively on whole plant and
5.48 and 10.73 ppm respectively on pods (Table 2). The
residues of both the insecticides reached below detectable
level in 25 days in plants and 15 days on pods. The
residues on pods was within the tolerance level of 5
ppm13 after 1 day as against 3 days at the higher dose.
These findings corroborate earlier observations on long
melonl4, maizet5 and grapesié but not on tomatol7
and cowpeals perhaps on account of the higher applica-
tion doses.

Carbaryl residue of 0.47 and 0.57 ppm were detected
for 0.1 and 0.2% level of application respectively 7 days
after application on the pods, which further increased
to 1.20 ppm after 15 days. However, after some days,
the residues were below the detectable level or nil.
Though the quantity transolcated to the pea grains was
far below the tolerance level, the trend observed indi-
cate that if carbaryl was used in higher doses, then these
mza/ pose threat to consumers.

esidues of endosulfan: A deposit of 20.83 ppm on
whole plant and 7.16 ppm on pods was observed on
application of 0.05 per cent endosulfan emulsion.
Doubling the dose of application also resulted in two
times increase in residues on plants and pods (Table 3).
The residues on whole plants and green pods reached
below detectable level in 25 and 15 days respectively.
Similar results were also obtained earlier on Bengal
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Table 3. Residues of endosulfan (ppm)in pea
Days aft
e oVWep' %f/“ ’tﬁ{ 005% 0
IeveI eve B
0 08 416 716 LA —
1 68 BB 42 U0 — —
%) Q4 @ (28 89)
3 un 213 16 049 065
BR) (6%) (639 (72 38)
1 48 78 03 18 172
0 @0 (&) (97 2
b 23 358 BDL BDL 067 06/
() (6L (000 (00
il 049 18 — BDL BDL
(G764 (%38)
DL - - - -

8L BDL
(10000) (10000)

Average of three replicates; BDL-Below cetectable level.
Data In parentheses represent percentage reduction

grami9and soyabean12 The residues on green pods
attained the level of below tolerance % ppm% in 3 days
in lower concentration and 7 days in higher concentra-
tion13. However, slightly higher intervals of 5 and 10
days were reported earlier on pea pods29.

Endosulfan was also found in the grains, to the extent
0f0.49 to 0.65 ppm 3 days after application. The residue
levels increased to 1.58 and 1.72 ppm in 0.05 and 0.1
per cent concentrations in 7 days. However, it got
reduced to 0.67 ppm and below detectable level in 15 and
21 days of treatment respectively. These results also
indicate that endosulfan should not be used on pea,
when the crop is nearing harvest or at higher than the
recommended doses.  Absorption of endosulfan in
grains of Bengal gram19, soyabean pod12 and maize
grain2l husk22 have been reported earlier.
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Residues of DDT, HCH, endosulfan, fenitrothion, quinalphos and carbaryl were estimated in cottonseed and lint collected

from supervised trial during 1978. Endosulfan, fenitrothion, quinalphos and carba?ll
and offered no problem despite their six applications during the flowering and boll

residues in cottonseed were quite low
formation stage. However, six sprays

of DDT at a fortnightly interval beﬁond the vegetative phase resulted in build-up of its residues. The general high level

of insecticide residues found in ce

Cotton croE requires intensive sprays of insecticides
even under the recently recommended integrated pest
control programme.  Though cotton is primarily grown
for fibres cottonseed also constitutes an important
source of cooking oil and animal feed meal. The need
for proper evaluation of the residues of recommended
insecticides, therefore, becomes imperative.

Of the six insecticides evaluated, some information
is already available on the residues of DDT, 12 endosul-
fan3 and quinalphos4 on cottonseed. None of these
insecticides left excessive residues when normal sprays
were carried out. Reviewing the situation, however,
JMPR3 observed that the extent of residues on
cottonseed and lint would depend upon the frequency
and dosage applied and per cent boll opening at the time
of application. Since the recommended spray schedule
even in the integrated pest control programme consists of
at least six sprays of any of the Insecticides -carbaryl,
DDT, endosulfan, fenitrothion and quinalphos, conti-
nuing upto the boll maturation stage in addition to the
two aﬂplications of DDT and HCH mixture in the vegeta-
tive phase, the present communication reports the residue
status of these insecticides on cottonseed and lint
collected a fortnight after the final spray.

Materials and Methods

Field experiment; Early maturing variety of cotton
(Gossypium hirsutum L.) was grown during May to
October 1978 at the University farm according to the
recommended practicess. The experimental field measu-
ring 650 sq.m, was demarcated into 6 equal plots of 30 X
3.5m each having 5 rows of the croE 0.7 m apart. The
crop in the 5 plots was sprayed with DD T and henzene
hexachloride (HCH) (50% WP) in a mixture @ 0.250

ulose-rich cotton lint also needs to he viewed with concern.

kg active ingredient (a.i) acre each, using knapsack
sprayer on 6th and 21st July, 1978 adopting the criteria
0f 50 %jassid injury to the leaf. The 6th untreated plot
was sprayed with an equivalent quantity of water.

After 15 days, at the Initiation of flowering, each one
of the DDT and HCH treated plots was sprayed 6 times
with one of following five insecticides at a fortnightly
interval for the control of pink bollworm:

Insecticick Formulation )
(a??asca% spra%/0 ?ﬁﬂdp
1 DDT Wowp.  50g 05
2. Endosulfan D%ec. A0 03
3 Fenitrothion N%ec. 45, 040
4. Quinalphos Mec.  20m. 02
) Moewp.  50g 05

The control plot was treated with water.

Sampling: On 10th October, 15 days after the final
spray, fully opened bolls were picked up separately and
ginned with a hand operated ginning machine; ginning
ratio was 2:1. Both lint and cottonseed were kept
frozen at -18°C till extracted and this period did not
exceed a week.

Analysis: Residues of insecticides in cottonseed were
determined in oil and residual cake separately obtained
by Soxhlet extraction in n-hexane to facilitate the analy-
sis. The ratio of oil to cake was 4:21. The residues
from the two fractions were computed on proportional
weight basis representing the cottonseed. Residues
of DDT and HCH from the first two sprays during the
vegetative Fhase were carried out in samples collected
from plots later treated with organophosphorus or carba-
mate insecticides. Samples from control plots served
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for background contamination of insecticides especially
DDT and HCH.

Extraction and cleanup: For the estimation of re-
sidues of DDT and HCH, oil dissolved in petroleum
ether was digested with concentrated sulphuric acid
(sp. gr. 1.84) by its dropwise addition in a specially desig-
ned glass column and separatory funnel apparatuso.
The petroleum ether was withdrawn after acid di7estion
and washed with distilled water till neutral to litmus.
The petroleum ether fraction was concentrated for GLC
analysis. ~ As the other insecticides when subjected to
this acid treatment showed 29 to 55% loss, a separate
method was adoi)ted for extraction and clean up.

Samples of oil containing residues of endosulfan,
fenitrothion, quinalphos and carbaryl were dissolved
in n- hexane and Fartitioned thrice with acetonitrile in
a separatory funnel. The combined acetonitrile fraction
was returned to n-hexane after dilution with four volumes
of water and 10 ml of sodium chloride for samples con-
taining endosulfan, while for fenitrothion, quinalphos
and carbaryl residues, the residual aqueous electrolyte-
acetonitrile phase was reextracted twice with dichlorome-
thane and combined with the n-hexane phase.

The n-hexane portion meant for endosulfan residues
was concentrated to about 5 ml in a rotary vacuum
evaporator and column chromatographed on activated
neutral alumina equilibrated with 4 % moisture. Graded
elution with n-hexane and n-hexane -henzene (1:1)
into 2 fractions retained DDT, HCH and two endo-
sulfan isomers in the first with endosulfan sulfate in
the second. These were concentrated to a suitable
volume by vacuum rotary evaporator for analysis.

The combined n-hexane and dichloromethane phase
for fenitrothion, quinalphos and carbaryl were concen-
trated to about 5 ml in a rotary vacuum evaporator,
followed by column chromatography on activated neutral
alumina equilibrated with 5% moisture. Chloroform
was used for elution and the elutant concentrated to
almost dryness and taken up in 10 ml of benzene for
analysis.

The cottonseed cake after Soxhlet extraction was
reextracted and cleaned up bg the method7 applicable to
low fat and low moisture substrates after slight modifi-
cations for determination of residues of DDT, HCH and
endosulfan. Twenty grams of the subsample was
extracted by overnight dipping in acetonitrile-water
(65:35) followed by partitioning into n-hexane after
adding four volumes of water and 10 ml of saturated
sodium chloride. The n-hexane fraction was concen-
trated to about 5 ml and chromatographed on activated
neutral alumina column (4% moisture content) using
graded elution as described earlier for the oil fraction.

Fenitrothion, quinalphos and carbaryl from the
residual cotton seed cake were further extracted in chloro-

3
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form-methanol (9:1), and the extract concentrated to
about 5 mlin vacuo followed by column chromatography
on activated neutral alumnia deactivated with 5%
moisture and elution with chloroform. The eluate was
concentrated in vacuo and taken up in acetone for analy-
sis by GLC and TLC. The residues of the test insecti-
cides in the lint were extracted in n-hexane-l-acetone
(9:1) by overnight dipping and the filtrate after suitable
_croLnéentration was analysed by GLC and confirmed by

Gasliquid chromatographic analysis: Packard Model
(7624) having electron capture and flame ionization
detectors was employed for the estimation of residues.
DDT, HCH and endosulfan were analysed on a 1.84 m
long and 3 mm diameter Pyrex glass column Facked
with 5% D.C. 200 on gas chrom Q. using electron
affinity tritium source detector. For the separation of
various isomers of HCH and DDT related compounds,
column packed with 5% OV 17 and 5% OV 210 on gas
chrom Q were also employed. The operating conditons
of the organochlorine insecticides have been describeds.
The identity of the residues was confirmed by microalkali
treatment techniqued followed by electron capture GLC
analysis. This treatment eliminated all isomeric peaks
of HCH and resulted in shift of the peaks of p, p-DDT,
p,p’-TDE and o,p™-DDT to that of p,p-DDE and o,p*-
DDE. The two separately eluting peaks of endosulfan
A and B were transformed to a single peak having an
intermediate retention time while the endosulfan sul-
phate peak got transformed into two peaks after the
treatment.  The major one was eluted earlier to the re-
tention time of endosulfan sulfate and was utilized for
calculating the quantity of this metabolite.

The residues of fenitrothion and quinalphos were
estimated bﬁ/ KCL modified flame ionization detector
following the conditions described earlierl0. These
conditions permitted estimation of ‘oxons’ as well.

Thin-layer chromatography: The highly sensitive
enzyme-inhibition techniquell was adopted for the
estimation of residues of carbaryl and confirmation of the
identity of fenitrothion and quinalphos. Using goat
liver as the enzyme source and indoxyl acetate as the
substrate, 100 to 200 ng of these insecticides, could be
detected with ease. The identity of the carbaryl residues
were established by TLC using chromogenic reagent-p-
nitrobenzene diazonium fluoborate after hydrolysis
with methanolic-KOHL

For the confirmation of the identity of DDT, HCH
and endosulfan residues, silver nitrate impregnated
alumina-g plates were exposed to UV-light after develo-

ing13
pT e methodology used for residue analysis of test
insecticides gave satisfactory recovery ranging from 69
to 79 per cent and 81 to 84 per cent in fortified samples
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Table 1. Residues of insecticides in cotton sprayed during
VEGETATIVE AND BOLL FORMATION AGEg

iy No.of  Type of Resid
et a5 S02 Qoo (ppm)um
DDT 8 pp-DDT 1N 360
0p-DDT 0. 090
pp-DDE 019 0l
pp-TDE 0.06 030
Endosulfan 6 Alpha 02 033
Beia 025 070
Sulfate a 040
Fenitrothion 6 PC 0.06 027
Quinalphos 6 PC 016 050
Carbaryl 6 Pc 02 008
a-trot cetected ~ PC= parent compound.

of cottonseed (oil and cake basis) and lint respectively.
However, the results have been presented without correc-
tion for recovery.

Results

The residue data of the insecticides sprayed during
vegetative as well as flowering and boll formation stage
are given in Table 1and the weather conditions in the
Appendix. Cottonseed and lint were found to be con-
taminated with the residues of the insecticides. Lint
contained higher quantitities of residues than the cotton-
seed. Maximum residues were left by DDT while the
residues of fenitrothion and carbaryl were low.

The residues of DDT were mainly found as p,p-DDT
and 0,p’-DDT as in technical DDT. The proportion
of metabolites-p,p’-DDE and p,p’-TDE present was
verﬁ low. Endosulfan residues were constituted by its
alpha and beta isomers though small but measurable
quantitites of endosulfan sulfate were present in lint
only. No detectable metabolites of carbaryl, fenitrothion
and quinalphos were found in cottonseed or lint.

DDT and HCH left 0.37 and 0.67 ppm and 0.106 and
0.023 ppm residues in cottonseed and lint respectively
when sprayed during the vegetative phase (Table 221.
DDT residues were mainly detectable as p,p-DDT wit
small quantity of p,p’-DDE while HCH residues were
present as its alpha and gamma isomers. Similar level
and Pattern of DDE and HCH were found in cottonseed
and lint, even in the crop not sprayed with insecticides,
except for slightly lower level of HCH in cottonseed.

Discussion

The maximum level of DDT residues in cottonseed
and lint (Table 1) is indicative of the progressive build-up

Table 2 Residues of DDT and HCH in cotton

Sprayed during vegetative phase

ediie G AL rode
DDT pp-DDT 034 059
0p-DDT  Tras  Traoss
pp-DDE 00 0.08
0-TDE Traoss  Traces
HCH d 0043 0,010
wo e
gérm 0.063 0.013
Ita — —
DDT* pp-DOT 032 041
op-DDT 003 02
p.p-DDE — —
[%p’-TDE 001 0.08
otal 0.3 071
HCH* apha 001 0010
beta. — —
%émlta 0014 0.010
Total 0025 0.020
* | during vegetative phase.
T e

of this persistent insecticide through repeated sprays
continuing upto boll maturation stage and having rate of
loss not commensurate with the application. The long
persistence of DD T leading to its accumulation in various
components of the environment has heen sufficiently
documented14. The level of DDT residues found was
much higher than that observed from five applications
at 3-weekly intervals in Sudanl The mean level of 0.491
ppm DDT reported in cottonseed is comparable to 0.36
ppm DDT residues in the present studies resulting from
its two applications made during the vegetative phase
%Table Zz). El-Zorgani (1979, personal communication)

as attributed the higher DDT residues to the contribu-
tion of six sprays during flowering and boll formation
stage in early maturing cotton variety and also to higher
recoveries of the pesticide by the improved analytical
method.

The maximum level of DDT residues reported was
0.232 ppm in cottonseed samples collected from various
field experiments carried out in different parts of India
during 19762. In these experiments, DDT had been
sprayed 4-12 times at 0.25 per cent concentration and
residues analysed coIorimetricaII*. However, these
results lack necessary experimental details for making
meaningful comparisons.
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Appendix. Weather conditions duri%the experimental

PERIOD OF THE YEAR
Vo Temperature(°C) Relatlvmumldlty il
Mn M Mean Mn Max Men (mm)
Mey B3 23 P L B N AT
Jure B4 N9 AT L 6 M 1l
July B4 B2 N3 N 8 T MY
At 50 30 200 ® & M 1788
Spember 23 B4 V9 B B B 4N
October 557 21 289 1 & 60 %
Figures are the mean for the month,

The occurrence of even hi?her insecticide residues in
lint seems to be the direct fall of the spray on the bolls
and their holding on the cellulose-rich fibre. The con-
tamination of cottonseed is rather a secondary transfer
from the lint. Analysis of a popular brand of sterilized
cotton lint also showed 0.4 ppm of DDT residues.
Spraying the crop with DDT and HCH before the onset
of flowering resulted in much lower residues in cotton-
seed and lint (Table 2) which were similar to the level
occurring in the untreated crop. These results point
out to the environmental contamination of cottonseed
and lint with these insecticides akin to the contamination
of soils8, cerealsls, animal feed16, milk and milk pro-
ductsl7. The relatively lower magnitude of HCH
residues in lint may be due to its two sprays in the
ve?etative phase only. The occurrence of endosulfan
sulfate in cotton lint in addition to its alpha and beta
isomers could be attributed to the photoconversion of
the insecticide as a result of its exposure to light as
reported earlier18-19,

The general level of low residues of endosulfan,
fenitrothion, quinalphos and carbaryl in cottonseed and
lint from the repetitively treated crop and their non-
occurrence in the untreated crop shows their fast rate of
disappearance as also their lack of persistence potential
assoclated with environmental contamination. The
residues of endosulfan, carbaryl20 and quinalphos4 in
cottonseed were even below the prescribed maximum
residue limits of 0.5, 1.0 and 0.25 ppm respectively.
Further research is necessary for assessing the need of
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application of DDT during the flowering and boll for-
mation stage which resulted in high residues.
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RESEARCH NOTES

PRESSOR AMINES IN FOODS

Analysis of some of the commonly consued food com
modities of India revealed thet trey meve low levels
of histamine, seratonin and tyraming and therefore, cannot
be consickred a5 substantial sources of these amines
I | even when consured at levels above the usual dietary
Bvels,

Therapy with monoamineoxidase inhibitors is known
to result in accumulation of monoamines like tyramine,
leading to many undesirable effectsl-3. Meals rich in
cheese, yeast products or broadbeans have been reported
to lead to attacks of forceful heart beat, severe headache
and hypertension because of the high levels of tyramine
contentd. Thus, with a view to find out the potential
food sources of the common pressor anines like tyramine,
selrotonin, and histamine, the present work was under-
taken.

Histamine content of various foods was estimated
according to the method ofTayloretals Serotonin was
estimated by Bo?danskr s method6 and tyramine by the
method of Udenfriend et aP.

Histamine, serotonin, and tyramine contents of some
of the food commodities are presented in Table 1 It
was observed that among the Ieﬁumes studied, white
cowpea (Vigna catiang) had the highest histamine content
of 9.5 g/g fresh sample, while in Bengal gram the
content was lowest (0.1 juglg). Black grant, field bean,
soybean, green gram and white pea contained between
25 and 43 f'glg. Among the cereals tested, bajra was
the richest followed by jowar, wheat and rice, the range
being 2.8-5.7 fig/g. Dry prawn had as low as 0.2 fig/g
histamine as against 6.5 ug/g in dry Bombay duck. ~In
case of tomato, ripening apﬁrecrably increased hista-
mine. Curd contained luglg Of histamine.

Serotonin was found to be absent in Bengal gram flour,
rice, unripe tomato, and apple. Unripe banana was
rich quite in serotomn which was found to decrease
appreciably on ripening. Soybean had 5.8 fig/g of
serotonin as against other cereals and legumes which
ranged between 0.5 and 2.2 figlg. Tyramine was
absent from white pea, dry prawn, unripe banana and
apple. Ripe tomato and guava had around 3 iigly.
tyramine. Bajra, rice, dry Bombay duck, ripe banana
ranged around 20-2.6 figlg, while Bengal gram, field
bean, black Fram raw tomato and curd had between 1.2
and 19 figlg tyramine. There is no comparable data
available as yet on any of these commodities. The levels
of these amines as observed in Indian cheese are how-
ever, very low as compared to those for Camembert
and other cheeses8.3.

Table 1. Amine contents of various food commodities

Hstamrne Serotonrn T(¥rg/g

Food Commodity (o) (Mg
Cereals
Whole wheat flour 35 0. 03
Whole jowar flour 42 10 04
Whole bajra flour 57 22 26
Rice flour 28 00 25
UM
|e soybean flour 24 58 04
\Mhole white peaflour 43 06 00
Whole covvpeaS red) flour 64 12 04
(Vigna sinensis
Whole Cowpea (white ) flour 95 17 00
(Vigna catiang)
Whole black gram flour 25 17 14
Field bean dal flour 31 09 16
Whole %reeen a([mm flour 26 08 07
\Whole Bengal gram flour 01 00 13
Hsh
Dehydrated Bombay Duck 65 35 26
Dehydrated prawn 02 65 00
Vegetahles
Ripe tomato 11 47 30
Raw tomato 05 00 12
Fruits
Ripe banana 00 11 21
Raw banana 00 59 00
ple 07 00 00
lava 00 04 36
Dairy Products
Chegse 00 14 11
Curd 10 03 19

VaJu% (ﬁsesrer(rjl nfresh weight basis; all values are average of

The present studies have therefore, revealed that all
the commodities analysed here contained the three major
amines at such low levels that they cannot be considered
as hazardous sourcesl0,ll of these amines, even when
consumed at levels well above the usual dietary levels.

z@f 9

S.S Jadhav
p. R. Kulkarni

Recerved GOct
Revised 2 Jan.
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IDENTIFICATION AND ESTIMATION OF SOME
VOLATILE CARBONYLS IN THREE TYPES OF
KHOA BY GLC

The relative proportions of steam volatile carbonyls
isolated from fresh samples of the three types of khoa
(from cow’s milk, buffalo’s milk and khoa purchased from
market) revealed that pentan-2-one was the major
volatile carbonyl component in khoa samples from cow’s
milk (11.67%) and buffalo’s milk (7.15%), while heptan-
2-0ne was identified to be the major carbonyl component
in market khoa (42.15%). In all, 9 different carbonyls
were identified in each of the three types of khoa samples.

Khoa is an open pan desiccated whole/(to a very small
extent) skimmed milk; nearly 7 per cent of the total
milk produced in India is converted into Khoal. This
desiccated part of all milk solids with 25-35% moisture
forms the base for a variety of Indian confections like
pera, burfi, gulabjamun, mohandas and carrot halva. The
quality of the base material largely decides the acceptance
of the end products. The flavour of khoa significantly
influences the quality characteristics of the product and
in turn affects the acceptance of sweetmeats by the
consumers. Bolding and Taylor2 reported the presence
of C8 to C14 homologous series in heated milk fat.
Hemavathy and Prabhakar3 observed the presence of
methyl ketones and saturated aldehydes (C4, C5, C6, C8
to CIO and C12) in khoa. They found that khoa was
rich in lower carbon chain length methKI ketones and
saturated aldehydes, but the type of milk used has not
been mentioned. In this paper we have dealt with the
steam volatile carbonyls in the three types of fresh khoa
samples prepared in the laboratory from cow’s and
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buffalo’s milks and the one procured from market.

Khoa from cow and buffalo milks were prepared using
fresh milk collected from the Experimental Dairy,
National Dairy Research Institute, Kamal. The cow’s
milk was from a herd of cross bred and Indian cow’s
while buffalo’s milk was from a Murrah herd. For
the production of khoa from cow milk, it was standar-
dized to 45% fat and 85% solids-not-fat (SNF),
while buffalo milk was standardized to 6 % fat and 9%
SNF. The method standardized by De and Ray4 was
followed for the preparation of khoa. The market
samples of khoa were collected from the nearby market
ensuring that the product was freshly manufactured.
The samples were brought from the market well wrapped
in Dhak leaves and the bulk placed in a hamboo basket.

The volatile carbonyls in khoa were determined using
gas liquid chromatography (GLC). The solvents were
made carbonyl free bK the procedure of Schwartz and
Parks5.  2,4-Dinitrophenylhydrazine (DNPH) reagent
was prepared by dissolving DNPH (1.2 g) in 2N HCl
(300 ml). 2,4-Dinitrophenylhydrazones (DNPs) of pure
alkan-2-ones (C3, C5, C7, C8, C9), alkanals (Cl, C2,
C3, C4) and benzaldehyde were preparedé and checked
by melting point data. GLC analysis was performed on
“Varian Aero%raph Model 1968-4” flame ionization gas
chromatograph.

Khoa (300 g) was steam distilled and the distillate
(11.) was trapped in the DNPH reagent (300 ml). The
distillate was allowed to stand overnight and the precipi-
tated DNPs were collected by filtration under suction.
The DNPs were washed several times with glass distilled
water before extracting with chloroform (carbonyl-free)
and subsequently the chloroform was removed to obtain
DNPs.

The carbonyl-DNPs were separated into individual
components by foIIowinP the procedure of Fedeli and
Cirimeli7. The carbonyl DNPs (approximately 10 mg
of each sample were dissolved in chloroform (0.3 ml
and injected (2 §\) directly into the gas chromato-
graph using stainless steel column (5'x-8") packed with
SE 30 (3%, on Chromosorb W. Nitrogen) at a constant
pressure of 21 psig was used as the carrier gas. The tem-
perature of the injection port was 270°C and the column
temperatures were between 166° and 250°C. Initial
isothermal period was 5 min. and the programmm? was
done at the rate of 6° per min. Few peaks could be
identified by comparative GLC of the authentic carbonyl-
DNPs carried out strictly under the identical conditions.
The relative percentages of the carbonyl-DNPs of the
samples were calculated by triangulation.

The data on the relative proportions (%) of the cor-
bonyls inkhoa samples indicate gable and Figure) that
(i) in fresh samples of cow milk khoa, the minimum value
was for benzaldehyde (0.87), and the maximum was for
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COW MILK KHOA

DETECTOR RESPONSE

BUF FALO MILK KHOA
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<160 « Temperature programgiing § ,6min
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Fig. GLC Separation of 24, DNPs of volatile cartbonyls from fresh cow milk Khoa, butfalo milk Khoa and market Khoa.

pentan-2-one (11.67) among the identified carbonyls,
while the unidentified carbonyls accounted for 68.46%;

(n) infresh samples of buffalo milk khoa, again the mini-
mum value was for benzaldehyde (0.50), and the maxi-

mum was for pentan-2-one (7.15) among the identified
carbonyls, while the unidentified carbonyls remained
73.33%, a little more than |n the case of fresh samples
from cow milk khoa; (iii) 5|m|Iar(¥ in fresh market
samples the minimum was for benzaldehyde (0.21), while
the maximum was heptan-2-one (42.15) among the
identified carbonyls, which accounted for 65.23%.

Table. Carbonyl fractions identified from GLC peaks
OF khoa from the laboratory and market samples

%nr%ﬁ%(%%lmtro mlﬁ%oa nﬁﬂ%oa W@t

Formeldehyce 5)) e 10
ptlyc W i
W 2 o o
B E g
an-2-0n¢ i s
iy B4 ¥
-/-0N¢ , . .
Nonan-2-o_r11r|e e((i ) 12 15 431
(el A %6 B2
Lenotied e mm o wm

Alues in the parantheses are the peak numbers & shown in
\%entlfled tentatively.

It can he observed that the proportion of heptan-2-one
in the market sample was much more (42.15 %) compared
to cow milk khoa (2.00%) and buffalo milk khoa
(1.05%). The reason could be the use of microbiologi-
cally low quality, metalic contaminated, and/or adul-
terated milk for the manufacture of commercial khoa.

The nine identified carbonyls in the three types of sam-
ples (Fig. ) show that it was possible to identify more
than 50 % of the carbonyls in the fresh market samples,
while the minimum percentage of carbonyls was identified
in the fresh samples of khoa from buffalo milk.  In other
words, the proportions of unidentified carbonyls
remained minimum in the market samples, maximum
with samples prepared from buffalo’s milk and inter-
mediary in cow milk khoa. The differences in chromato-
grams (Fig. ) for the 3 types of khoa may be mainly
attributed to different types of milk used for preparing
corresponding samplesof khoa under the two conditions.

@ogal v clrr;tﬁltﬁz’ ﬁ/{
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CORROSION OF TINPLATF WITH PINEAPPLE JI'ICE

CORROSION OF TINPLATE WITH PINEAPPLE
JUICE

The nature of different fractions of pineapple juice and
their influence on the corrosion of tinplae Feve been
studlied.  The anionic fraction consisting of organic acids
wes found responsible for corrosion of Tinplate, Tinplate
with tin coating of 224g/m2 wes found suitable for
canning pineapple procucts

In India, large quantities of pineapple are being packed
in cans as slices, juice and jam for internal trade and for
export. Permissible limits of tin content in the canned
pineapple products vary from 100 to 250 ppm. The
nature of corrosion of pineapple constituents on tinplate
is not known.  Mahadeviah et a/12 have studied the
influence of different fractions of mango pulp and orange
juice on the corrosion of tinplate. Preliminary experi-
ments were carried out to study the nature of different
fractions of pineapple juice and their influence on the
corrosion of tinplate.  The results are presented in this
note. Organic acid, amino acid and sugar farctions
in pineapple juice were separated by the method of
Hussein eta/3,and detected by paper chromatography4-6.
Corrosion rate was expressed by determining the per-
centa(];e loss in weight of the tinplate strips used in the
model system1.

Pineapple juice contained 0.8 per cent acidity (as
citric acid), 13° Brix (total soluble solids), 11 per cent
reducing sugar and had 3.8 pH. The organic acids
comprised citric acid and malic acid, (citric acid is more
predominant than malic acid).

Sugars detected were sucrose, glucose and fructose
and the amino acids were leucine, methionine, threonine,
glutamic acid, aspartic acid, arginine, lysine, and cystine.

Corrosion studies in model system: Tin plate strips
(electrolytic-1 Ib/basebox (22.4 g/m2) were cut into strips
of 8 cm x 2 cm with the edges coated with lacquer placed
in test tubes covered with different fractions of pineapple
Juice (different fractions were maintained to the original
pH of the pineapple juice) preheated to 85°C, and the
tubes were exhausted in boiling water for 10 min to expel
oxygen and then sealed. They were stored at 37°C and
the corrosion rate of tinplate strips was determined
periodically.

As shown in Fig. 1, the anicnic fraction consisting
of organic acids was responsible for corrosion of tinplate
strips.  Organic acids accelerated corrosion in the pre-
sence of sugar also. After 12 months’ of storage, heavy
feathering with only slight detinning was noticed in both
these cases.  This Indicates that the pineapple products
can be safely Eacked in tinplate with tin coating weight
of 1lb/base box (22.4 g/m%). In the presence of sugar
and amino acids only light feathering without detinning

Corrosion rate(% loss in weight)
\

5.0'\

S

. B

oz S l
3 6 9 12

Storage period (months)

Fig. 1 Infl f different fractions of pineapple jui
i Lence 0 d(l)frf]erg0 L OE?SH_OHSO pineapple juice

Yol

was observed and corrosion rate was negligible.  Similar
results were obtained with different fractions of mango
pulp and orange juicel2.

The authors thank Sri. C. P. Natarajan, Director of the
Institute and Dr. B. L. Amla of World Bank, Washington,
for their keen interest in this work.
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EFFECT OF STORAGE TEMPERATURES ON THE
QUALITY OF PHALSA BEVERAGE

A ready-to-serve beverage from ‘Phalsa’ fruit was formu-
lated and stored at different temperatures. Colour in
the beverage was best retained at 3°C, followed by
20°C and at room temperature (31-36°C). The beverage
can be best stored upto 100 days. The acceptability
of the beverage goes down when stored at 20°C or
at room temperature.

‘Phalsa’ (Grewia subinaequalis L.) belongs to the
family Tilliaceae. The fruits possess a very attractive
colour, ranging from crimson red to dark purple due to
the presence of delphinidin-3-glucoside and cyanidin-3-
glucosidel. The extracted juice is of deep crimson red
colour, besides a pleasing flavour. The juice is extre-
mely refreshing and is considered to have a cooling
effect especially in the hot summer2. Investigations
have been carried out to study the keeping quality of the
beverage prepared from the ‘Phalsa’ juice.

Mature fruits were obtained from the experimental
orchard of the Institute. The fruits were washed in
running water, drained and crushed in an apple %rater.
It was heated to 50°C and pressed in a wooden basket
press using a filter cloth to get the juice. A ready-to
serve(Rng beverage containing 35% ‘Phalsa’ juice was
prepared and heated to 85nC and filled, hot into clean,
sterilised, colourless glass bottles (200 ml), sealed and
cooled immediately in the air. The processed beverage
was stored at 3°C, 20°C and at room temperature
(31-363C), for over a period of 100 days.

Physico-chemical Characteristics: TSS (°Brix) were
determined with a hand refractometer and the values
were corrected to 20°C.  Sugars were estimated by the
Lane and Eynon’s method3. Acidity, total phenolics,
total ash, iron and specific gravity were determined by
the standard methods of A.0.A.C4. Ascorbic acid
was determined by the method of Robinson and
Stotzh. Calcium was estimated by the method of Chang
and BragG Hydrox?]/methyl furfural (HMF) was deter-
mined Dby the method of Luh et alP  Qrganoleptic
evaluation was carried out by a panel of seven judges
using 9-point Hedonic scale8. The total anthocyanin
pigments were measured by the method of Fuleki and
Francis9 with slight modification. ~ The sample was
centrifuged at 5000 rpm for 10 min in a refrigerated
centrifuge K-70(GDR§). To a 0.2 ml of the super-
natant, KC1-HCL1 buffer (pH 1.0) was added to
make up the volume to 10 ml.  For the maximum deve-
lopment of colour, the solution was kept at room tem-
perature for 2 hr in the dark. This solution had maxi-
mum absorption at 510 nm (Spectronic-20).  Subsequent
measurements were, therefore, taken at this wavelength.
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Table 1. Physico-chemical constituents of ‘phalsa’ juice

Juice yield (%) 16150
Pormace (% 29
V3|blecolour * crimson red
‘ - 10959
talso ublesmds Brlxa120° : 209
I | | %Wv : 248
& an utnc
LA— i
Lci 0 . lo.
Total &gars%g?rs) 1B
w2
otal anthocyanins m :
Total ash o 100 mi 1150

Amd insoluble ash (mgy/200 m)

e,

Results are expressed as mg cyanin per 100 ml
beverage.

The crushed fruit was heated to 50°C in order to
obtain the maximum juicel recovery along with other
constituents as shown in Table 1 Like fruits, the juice
is also a good source of phenolics, anthocyanins, acids,
carbohydrates and minerals particularly iron and
calcium. No ascorbic acid was observed, as the fruit
itself is a poor source of ascorbic acid10.

The extracted juice cannot be consumed as such due
to its high acid content. The juice thus has to be
converted into an RTS beverage for a better sugar/acid
blend. An RTS beverage with a °Brix/acid ratio of
25.0 was liked by a panel of sevenjudges as the best.
This composition was subsequently used to carry out
experiments on storage studies (Table 2).

The anthocyanins in the heat processed beverage
were more stable at 3°C than at 20°C or at room tem-
perature. It was also observed that stored beverage
should contain a minimum of 10 mg anthocyanins per
100 ml for its overall organoleptic acceptabilityl. On
this basis, beverage can be stored for more than 100 days
at 3°C and at the lowest level of acceptability upto 100
days at 20°C and for less than 20 days atroom tempera-
ture (31-36°C).

Not much change in TSS, acidity and total sugar was
observed in the beverage during storage at all the three
temperatures. The pH, however, remained stable. A
gradual increase in reducing sugars content from 8.58
to 11.48% was noticed in the beverage during 20 days’
storage at room temperature. This could be explained
as due to the continuous hydrolysis of non-reducing
(sucrose) to reducing sugars. This rate of increase in
reducing sugars was much slower at 20°C and 3°C upto
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Table 2. changes In chemic%iﬁﬂktagﬁﬁjmlé% %Hﬂg of heat processed ‘Phalsa’

Sh ‘ Acidi H  Sugars oy Or |
te%ro C Storgge (%ty P Reducing ~ Total W ga&o
n%sﬂ 09" 09 R oo

Initial 20 205 08 34 858 1884 Nil 85
31-36 5 175 07 08 34 949 1881 Trace 80
31-36 (R 10 145 0.7 08 34 1028 1884 26 75
2-36 (R | 90 07 0.79 34 1148 1884 44 50
0 100 100 A1 0.79 34 1017 977 14 63

3 100 190 205 08 34 919 1947 Nil 74
*The beverage wes acceptable at 55 and above.

100 days storage. A gradual increase in browning and
HMF formation was observed in the heverage with
increasing storage period. This was more pronounced
at room temperature, than at 20°C.

Thanks are due to Prof. Ranjit Singh, the then Head,
Division of Horticulture and Fruit Technology, for labo-
ratory facilitiesand Dr. H. G. Krishnamurthi, Chemistry,
Department, Delhi University for supplying the standard
cyanin for comparison.
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PREVENTION OF GERMINATION AND
SPOILAGE OF SUBMERGED PADDY

Immersion of soaked or submerged panicles of the
sheaves in 5 per cent common salt solution prevented
sprouting in paddy grain. Further, the grain threshed
from such panlcles could be stored in gunny bags
without  spotlage, mould  development, ~ discolouration
and off-odour for 10-12 days. The method is cheap
and can save the grain from such soaked conditions
i cyclone prone areas.

Rice crop in monsoon season is confronted with
two major problems viz., (/) high moisture content of
grain due to high hum|d|ty while harvesting, and (i)
sprouting due to rains at ripening and harvesting stages.
Efforts have been made by Shivanna and Kudrathullah2
and Antoni Raj et all. to preserve the high moisture
grain by chemical means. They used sodium chloride
as such or in powder form for packing paddy which
helped in reducing the moisture content and consequently
prevented germination and spoilage. The second
problem is not recurrent but serious and occurs when
cyclone or heav?; down-pour takes placejust after harvest
and when the sheaves are spread in the field for drying.
This results in submergence of sheaves for 2-5 days,
and grains suffer from germination, discolouration and
mould development. In such situations, farmers have
been experiencing heavy to complete loss of the produce.
In 1979 kharif season, nearly 6 lakh acres of crop was
completely damaged in Andhra Pradesh alone due to
cyclone which occurred just after harvest of the crop.
This paper describes the recent efforts made with different
chemicals on their feasibility for preventing germination
of such submerged and soaked paddy.

Chemical treatments for inhibiting germination: The
chemicals used include calcium chloride, sodium chloride,
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copf)er sulphate, maleic hydrazide and thiram. In the
preliminary study the grain of ‘Mahsuri’ harvested and
soaked for 2 and 4 days in water and subsequently im-
mersed in the chemical solutions for 10 min. at the speci-
fied concentrations was tested for germination by
maintaining in petri dishes. Tap water served as control.

The study was repeated under field conditions with
the same chemicals at the respective concentrations.
Harvested sheaves were submerged in water for 2 and
4 days in the field simulating the cyclone affected field
conditions. The chemical treatment was given by (/)
sprinkling these chemicals on the panicles of the sheaves,
and by (») just immersing and taking out the panicles
(till the running water from the panicles stops).

Further, various combinations of sodium chloride
with copper sulphate, potassium chromate and bleaching
powder have also been tried by adopting both the
methods described above. The harvested sheaves were
again submerged for 2 and 4 days and these chemicals
were sprinkled on the panicles and as indicated earlier
panicles had also been just immersed and taken out. The
treated sheaves were stacked in oEen in concentric rings
with the panicles converged to the centre as practised
by the farmers. The atmospheric relative humidity was
45 to 50 per cent and the temperature was 30-32°C.

The grains threshed after salt treatment were preserved
in different containers like gunny bags, poly-coated
gunny bags and polythene bags by taking 50 kg of grains
In three replications. Periodic observations were made
on germination, mould development, grain discoloura-
tion, off-odour and caking of grain. In these studies
paddy submerged for 2 and 4 days without any chemical
treatment served as control. The paddy preserved in
the bags was milled on tenth day after drying in sun
and the percentage of brokens were recorded. The
study was repeated thrice.

hydrazide indicated their effectiveness at higher con-
centrations in inhibiting germination. In hoth sprink-
ling and dipping (immersion) methods, except sodium
chloride at 5 per cent, the other treatments showed
moderate to high germination and full development
of moulds. However, dipping in sodium chloride at 5
per cent level was effective and did not show any germi-
nation or mould development even after 12th day of the
treatment.  In sprinkling, slight germination and mould
development were observed probably because of the
irreqular wetting of the grain. When the chemicals
were combined with sodium chloride it was found that
dipping was more effective than sprinkling.  Potassium
chromate, copper sulphate and bleaching Fowder when
used alone were not effective. This clearly shows that
sodium chloride with any other chemical was more
effective.

The study was repeated by simulating the submerged
conditions in the field and allowing the sheaves to soak
for 2 and 4 days. Soaked sheaves were immersed in 5
per cent sodium chloride solution and stacked as
practised by the farmers. There was no germination
for a period of 12 days while in control it germinated
within 2-3 days. This clearly shows that common salt
was effective in stopping the enzymatic activity tempora-
rily.  Further, neither discolouration nor mould develop-
ment was noticed in the paddr for 10-12 days. Shivanna
and Kudrathullah2 have applied dry salt powder to high
moisture paddy for preservation. Their aim was not
to prevent germination in the panicles soaked in water.
Their approach was use of salt as a prophylactic measure
to prevent sprouting under high humid conditions. In
the current studies the relative humidity ranged between
30 and 40 per cent and it was essentially a soaking effect.

The method requires 75 kg of salt (costing Rs. 22.50)
dissolved in 1500 of water to treat the sheaves of an

Pre_Iiminag_/ studies in petri dishes with calcium acre of paddy crop. Moreover, varied degrees of sprou-
chloride, sodium chloride, copper sulphate and maleic ting like initiation of sprouting, slightly” emerged plu-
Table 1 Influence of salt treatment on storage in different containers

Container Savple  Germination  Mould  Discolouration ~ Offodour ~~ Others
Gunny bag Treated - - - - _
Control + Stray + — Caking
Poly-coated gunny beg Treated Ttaces - - - - _
Control + + — —  Caking, musty smell
Polythene bag Treated - - + + —
Control + + _

Sheaves submerged under field conditions for 4 days treated with 5% st solution andl threched

Conaiition at 10"days after treatment,
+, Preent; —, Nil.



PACKAGING SYSTEMS FOR PROTECTING HIGH MOISTURE PADDY

Table 2. effect of salt treatment on kernel breakage

(mahsuri).

. . Brokens (%

Packing meterial 5% l\%gl ( %ontrol
Treat

Healed with panicles upaard ki) 43
SGtuasked (wreg%?arly) i % Germinated

nny
Poly-coated qunn 1)
PoI});th : -ybag 8 62
Control (no soaking) 2% —

e o et Corlis & 12 st D

mules or slightly elongated radicles all get completely
dried up. In such cases the affected grain could be
utilized for flour or for rava or for beaten rice purposes.
Thus, this method serves as an effective and potential
saving measure and comes to the rescue of the farmers
in such critical times.

Immediately after cyclone, inclement weather is likely
to prolong affecting threshing and drying operations.
Therefore, storage quality of the treated paddy was
studied by storing the grain threshed after salt treatment
in gunny bags, poly-coated gunny bags and polythene
bags. The observations made 12 days after the treatment
(Table 1) clearly indicate that the method is effective in all
the containers. Germination was inhibited in poly-
thene bags even when control samples were stored.
This could be mainly due to the lack of gaseous exchange.
However, such control samples showed mould develop-
ment, discolouration and off-odour. Thus, the treated
paddy could be safely preserved in normal gunny hags for

ays without germination, mould development,
discolouration and off-odour. This helps in gaining
time for further drying as per feasibilities. Earlier
workersl have used dry salt powder by coating to some
inert materials like husk. After the comﬁ)letion of the
prescribed storage period such materials are to be
separated by sieving or eliminated by some other means.
But in the current method, there are no such problems
as grain had hardly any coating of the salt.

The Percentage of brokens in such grain (Table 2)
varied from 30 to 35 per cent while in the control all the
grains have germinated. Interestingly, in the case
of polythene bag containers, the broken percentage was
62 (highest recorded), while it was 48 with salt treatment.
Thus, the data indicate that salt treatment also minimises
the breakage of rice.

The authors are grateful to Dr. R. Seetharaman,
Project Director, All India Coordinated Rice Improve-
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ment Project, Hyderabad for his encouragement in
carrying out these studies.

| Indla OOf nated Rice B. Venkateswarlu
0ject V. Somasundara Rao
erab 030
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PACKAGING SYSTEMS FOR PROTECTING
HIGH MOISTURE PADDY

Air tight storage in tins and under soil with Suitable
chemical treatment preserved high moisture paddy free
from spoilage in humid weather. An attermpt wes
to select composite liners available cormerually 0
act as an effective ar barrier, combination of
%Tw PVC { Pollvmyl chlonde) 150 g+ HDPE (High
Ponetherne 300 g Wes better” in preverting a|r
the” conposite” begs rliowed air entry, It
_d be_ better if fabrication of composite " bags
'm/lr)?pl dasrédred qualities of gunny/PVC/HDPE combinetion
i explored.

During continuous and incessant downpour, spoilage
sets in paddy with high moisture. The harvest of
kuruvai paddy crop in Tamil Nadu (India) coincides
with heavy downpour and consequently the grain mois-
ture at harvest is high leading to spoilage due to sprou-
ting and mould growth. A dry matter loss of 12% was
observed when 23 % moisture paddy was stored for about
10 days durin? inclement weatherl Since sundryingi
is not possible under such weather and mechanica
drying is costlier, a chemical treatment followed by a
packaging technlque was developed for preserving moist
grains for a short period2. This technique requires an
air-tight container sac to prevent free air exchange
between the grain mass and external atmosphere and
hence various liners and composite sacs available in the
market were tested and the results are reported here.

Freshly harvested ‘ADT 31 kuruvai paddy or artifi-
cially moistened ‘IR 20" paddy with a moisture content
of 25 per cent was used. Whenever paddy with high
moisture was stored under air tight condition there
was development of fermentative odour. This was
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Table 1 effect of different packaging systens on FREERVATION GF MOST PACDY

Particulars of packages

B. Twill gunny+ HDPE 3007P loose liner insice

B. Twill gunny+ PVC é 00se liner insice

B. Twill rTJunn +HDP ) inside+PVC 150 g outsice
Biturmen Tined qun

Biturmen lined gun% Bg%ﬂDPE (5 ) loose line

Biturren lined qunn bag+PVC (1507) out3|de4r LDPE (150?) insice

Laminated woven sac with no loose liner
LammaIed WOVeN sac with HDH:E 300? loose liner

Pol
Sand/vlched bag+PVC 150 loose liner
el bageLDPE 1507 oo ner
Sand/vlched bag+ HDPE 300? loose liner

Polytaf)e grass bag

ny - tar coated
Fertilizer gunny
Hessian -gunny
Fply laminted
T-ply laminated
+ ot 40 Inthe orcer of increasing intensity
The meterial was examined for 6 chys.

prevented by the apPhcatlon ofamixture of camphor 5%}
Citronella (0.05 ml), chloroxylenol (0.05 ml) and ma

up to 100 ml with carbon tetrachloride. M0|st grains
were treated with 0.1 % (v/iw) of the mixture and packed
in the following packages. ~Although the liners varied
in their filling capacity, for the sake of uniformity, 40
kg of treated pa dV was filled in each sac and tied or
st|tched The liners like low density polyethylene (LDPE),
hl%h density polyethylene (HDPE), 150 gauge polyvinyl
chloride SPVC polytape laminated with 100 gauge
LDPE, polytape grass bag, polytape plain, sandwiched
bags polytape on both the sides with a layer of polyethy-
lene in-hetween), polycel bags (one layer of cellophane
and one layer of polyethylene fastened into a single
layer), rubber hag (nylon based-rubber vulcanised),
cotton based rexin, nylon based rexin, ordinary cotton
bags, tar coated gunng sacs, fertilizer gunny, hessian-
gunny, 3-ply laminated gunny, 7-ply laminated gunny
and gunny with 150 gauge PVC and 300 gauge HDPE
as loose liners were tried. The moist grains were pre-
served by the chemical applied when the air exchange
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was totally curtailed. However they showed traces of
fungal growth under restricted air diffusion and
profuse germination when there is free air exchange.
This phenomenon was taken as the test for determining
the extent ofair entry through the sacs.  The experiments
with chemical treatments revealed that a condition
of restricted aerobic or nearly air-tight condition reduced
the oxygen tension and preserved the grains safe. It has
been observed that 300 gauge HDPE, was satisfactory
even though it did not render full protectmn to the
moist grains (Table 1). Of the combinations tried only
gunny, PVC 150 gauge, HDPE 300 gauge combination
was found to keep the moist grains free from
spoilage.

When the liners were used individualg they did not
stand the weight of the paddy mass held in the gunny,
the liners were not air-tight as the air entry had occurred
through the seams and also through the body of the
sacs. With thicker gauge bags like HDPE 1000 gauge,
800 gauge, seven ply laminated gunny bags, etc tying
was the problem. In all the loose liners and polytape
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bags, handling was difficult as the use of hooks pierced
the bags making way for air entry and stacking them one
over the other was difficult as the surface of the bags
were smooth and slippery. The stitching on the sides
and bottom of the sacs provided holes permitting free
air entry. This was evident from profuse germination
of grains along the stitch lines and negligible germination
in grains covered by the body of the sac.  In tubular
sacs the stitch lines were only at the bottom of the sacs
and consequently the damge was severe on this side only.
Further in the case of combinations of loose liners plac-
ing one inside the other and tying their mouth securely
to create airtight condition was difficult. With the above
background fabrication ofa cheap and durable composite
bag Incorporating all the characteristics of the loose
liners like gunny-PVC (150 gauge) + 300 gauge HDPE.
is needed. Such bags may also be useful to transport
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moist and drenched paddy to other places for immediate
processing so as to avoid damage.

Sincere thanks are due to late Dr. V. Subrahmanyan
and Shri P. Pillaiyar, Deputy Manager (Tech.) for their

guidance.
Venka
?I ravadlvel

o
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BOOK REVIEWS

Antimicrobial Food Additives—Characteristics, Uses,
Effects: by Leuck, translated from German by
Grant F. Edwards, Springer-Verlag GmbH & Co.
KG. Heidelberger, Platz 3 Postfach D-1000, Berlin
33, 1980, pp 280, Price: $39.00.

This is a very useful compilation of valuable infor-
mation on preservation of foods by chemical means.
It gives an excellent review of all aspects of food ﬁre-
servation by chemical techniques; the majority of which
involves use of chemical additives. The hook has two
main sections, i.e., (1) general section dealing with the
importance of all preservatives, (i) special chapters on
the properties and use of individual preservatives. The
sequence of chapters of the book follows the usual system
employed in inorganic and organic chemistry. It deals
firstly with the aim and development of food preserva-
tion followed by analytical detection of preservatives,
both qualitative and quantitative, health aspects, legal
situation relevant to food, anti-microbial action of
preservatives followed by separate chapters devoted
to individual preservatives like sodium chloride, silver,
boric acid, carbon dioxide, nitrogen, nitrates, nitrites,
ozone, hydrogen Peroxide, sulphur dioxide, chlorine,
ethyl alcohol, ethylene oxide, sucrose, hexamethylenetet-
ramine, formic acid, acetic acid, esters, benzoic acid,
salicylic acid, esters of p-hydroxy-thiabendazole, nisin,
pimaricin and other preservatives followed bK a chapter
on packaging and coating. Preservatives which are of
minor importance are summarised under ‘other preser-
vatives’. Mostly the book confines strictly to food preser-
vation and only a brief reference is made to food analysis.

This book will be useful for a practical man in the
food industry with an interest in the scientific aspects
of his work.  The scientific principles of food preserva-
tion are particularly explained in sufficient details for
clear understanding in the manner they are used. In
the chapters dealing with individual preservatives, a
clear attempt has heen made to provide systematic
description enabling the student or reader to obtain
rapid overall picture. A book of this type can also
serve as a source of information for Government authori-
ties, medical practitioners, nutritional scientists and not
the least educated layman. In the context of the present
day controversy regarding restrictions, on the use of
food additives, this book will help bring objectivity
to all emotionally charged discussions on the use of
Freservatives in foods to such discussions to a scientific

evel. 0. P. Kapur
CFTRI., Mysore
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Natural Sulfur Compoimds: Novel Biochemical and
structural aspects:  Ed. by Doriano Cavallini, Gerald
E. Gauli and Vincenzo Zappia, Plenum Press, N. Y.
and London, 1980.

This volume has 47 research papers presented at the
Third International Symposium on “Low Molecular
Weight Sulfur Containing Natural Products” sponsored
by International Union of Pure and Applied Chemistry
and held at Rome (June 1979).

A wide spectrum of disciplines covering organic
chemistry, physical chemistry, biology and medicine
aspects In the area of sulphur containing compounds
is covered.

For the organic and physical chemists, papers on
semisynthetic - cephalosporins, chemistry of su(lfhur
containing nuphar alkaloids, sulphur compounds in
mustelids and synthetic suplhur analogues such as
thialysine and thiaproline are of immediate interest.

The biosynthesis of homocysteine in plants and the
biological activity of 1,2 dithiolane derivative from man-
grove plants are discussed and provide particularly useful
Information for plant biochemists. Contributions in
biochemical and enzymological aspects cover a wide
area in respect of transmethylases: the stereochemical
aspects and mode of catalysis; involvement of adenosyl
methionine in nucleic acid modification; Brotein méthy-
lation; and phospholipid metabolism in brain are some
of the interesting facets discussed.

Studies on inhibition of synthesis of glutathione and
glutamine by certain methionine analogues have been
succintly reviewed by A. Meister.

The current interest on the possible physiological
significance and function of taurine is amply reflected
in this volume. Qver 16 contributions discuss taurine
metabolism and in summary provide a good review of
the biochemistry and physiological significance of taurine.
Taurine apparently is implicated functionally in a diverse
number of biolo%mal functions: as a osmoregulator in
invertebrates; in bile acid conjugation; membrane stabi-
lizing function and as a neurocransmitter. In taurine
deficiency, retinal degeneration in cats has been reported.
One reviewer in this volume suggests that taurine defici-
ency is hence of concern in human nutrition.

This collection of paFers on sulphur containing com-
pounds is certainlﬁ/ multidisciplinary in nature and pro-
vides for research groups interested in chemical and
biological aspects of such compounds, an updated review
particularly on enzymological and metabolic aspects
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of transmethylates, taurine formation and its functional
role(s).

P. B. Rama Rao

C FTRI, Mysore

Proceedings of the International Scientific Colloquium
on Coffee: held on Nov. 26-Dec. 3, 1977, Association
Scientific International du Cafe 34, rue des Renau-
des-57017, Paris.

Once again the ASIC has brought out detailed pro-
ceedings of the colloquium held in Abidjan on Coffee
in a significant way. The papers presented are covered
under the heading: analysis and chemical composition,
chemical studies related to technology, physiological
studies, agronomy and other global subjects. The
ASIC has once again provided a platform to discuss the
present state of knowledge about coffee which is a major
stimulant beverage. Raw product quality, technology,
effects of coffee under physiological ana pathological
conditions and composition ofbean and its changes have
been the main coverage of papers. Dr. Smith has also
givenareview of the recent developments with an exten-
sive bibliography.

There has been an appreciable interest in coffee
research since the 7th Conference. Nearly 200 particip-
pants from various countries like Germany, Angola,
Belgium, Brazil, France, Ghana, U. K., Italy, Kenya,
Nigeria, Switzerland, Tanzania and Tokyo, attended the
conference. The representation from Ivory Coast
was the largest. India was singularly absent even-
th(()jugh considerable work is in progress on coffee in
India.

Analysis'. In the section on analysis the following
studies are significant. Chemical composition and
variations, biosynthesis and metabolism of coffee
especially the formation of phenolic acid trigonelline
and terpenoids. High pressure liquid chromatography
has been used for the determination of phenolic acid.
Liquid chromatographic studies of coffee wax, tracer
studies on hiogenesis of caffeine, caffeine production
in tissue culture studies and headspace techniques for
aroma profiles are important studies.

In chemistry and technological studies, packaging and
marketing of roasted coffee, use of mathematical
models to aid coffee transaction, biochemical and
organoleptic changes in raw coffee, quality deterioration
due to hydrolytic oxidative enzymes and microorganisms
and subsequent changes in lipid and phenolic distribution
patterns.

Technology. In technology survey of different pro-
cessing options in soluble coffee manufacture, advan-

167

tages of pro-concentration of extract before drying, flui-
dised bed dryingand preservation of aroma during drying
by different methods are worthy of consideration.

In sensory evaluation, studies on influence of extrac-
tion parameters on the bitter taste of coffee indicate that
bitterness increases with an increase in proportion
of ground coffee to water, time and temperature. Ina
studr of brewing technique a ranqhe of commercially
available domestic coffee devices have been studied
for performance and sensory quality.

Influence of soaking on the evolution of various
compounds capable of diffusing like caffeine and chloro-
genic acids have been studied.

Physiology: Molecular and cellular sites of action of
caffeine, sensory and central nervous effects of caffeine,
pharmocology of 14-C-cinamic acid compounds in
rats, relationship of coffee drinking to death and cardio-
vascular disease, incidence of neoplasma and artery
sclerosis in rats fed with instant coffee and coffee in
pregnancy are the various studies in physiological as-
pefcfts. No deteriorative symptoms were reported with
coffee.

Agronomy: An exhaustive survey on utilisation of
genetic resources of the genus coffee for improvement
of cultivated coffee based on African studies stresses
the need for safeguarding plant heritage and interna-
tional cooperation in preservation of wild coffee. ~ Analy-
sis of enzymatic polymorphism in the genus coffee by
electrophoresis studies indicated great variability in
natural coffee.

Survey of collection of wild coffee in Africa has been
carried out to constitute variability reservoir for the
purpose of improvement.

Hybridization between  Coffee canephora and C.
eugeniodes has been tried for improving the quality of
low altitude coffee.

The tetraploid hybrid between C. canephora and C.
arabica called C. arbusta and its ﬁerformance in lvory
Coast has been presented. Technical innovation in
coffee culture like propogation by cutting, tissue culture,
grafting and bud grafting for intensive planting,
scientific fertilisation and harvesting are reviewed.
Cuba studies in classification of C. arabica and compara-
tive study on rooting media, indicated that rooting media
influences rooting percentage, the remarkable one being
rice hulls,

Detailed study on irrigation of robusta coffee in Ivory
Coast is a significant study.

Other studies are on coffee rust from Kenya, Timor,
lvory Coast, Cameroun and Portugal.

This colloquium is a great success In bringing together
workers on different aspects of coffee. The studies
have been significant and show immense potential for
improvement of coffee. This compilation should be



168

very useful to all research institutions working on
coffee.

C. P. Natarajan,
CFETRI, Mysore

Advances in Fish Science and Technology. Papers
presented at the Jubilee Conference of the Torry Re-
search Station, Aberdeen, Scotland, 23-27 July 1979,
Edited by J. J. Connel, Fishing News Books Ltd.,
Famham, Surrey, England, pp. 512

Torry Research Station, Aberdeen, Scotland needs
little introduction to fish scientists in particular and food
scientists/technologists in general. Fifty years back
when it was started, it mainly concerned itself with chill-
ing practises on board fishing vessels. Today it encom-
passes the entire spectrum of fish research and develop-
ment including advisory service to fish industry. The
book is a compilation of most of the papers presented
at an international conference on the occasion of 50th
anniversary of Torry research station.

It is broadly divided into two sections; the review
section and the recent advances section.

The first chapter, which reviews the past, present and
future of fish technology, consists of six papers. These
describe the fish resources, the origins and influence of
scientific and technical ideas concerning fish as food,
methods of fish handling, fish preservation, a statistical
analysis of the utilisation and quality control. These
paﬁers give a comprehensive review of the progress of
fis technology made during the last 50 years, each one is
supplemented by extensive references.

The nine reviews of the chapter two entitled past,
present and future of fish science, present the progress in
the scientific knowledge and ideas regarding fish science.
This covers areas such as structure of proteins of shell
fish, organic and inorganic components, changes in fish
lipids, the nutritional value of fish to humans, microbio-
logy, sensorfy evaluation and application of engineering
science to fish preservation.

The second section, namely, the recent advances
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consists of 14 chapters. The first chapter embraces all
the aspects of the minced fish; the six papers cover
raw materials, effect of time, temperature, additives,
pretreatment methods on the quality of minced fish and
other products like fish patties.

The next chapter describes the processes and new
products. Papers presented in this chapter increase
significantly the understanding of various aspects of the
field. The chemistry of smoking and analytical methods
for investigating the changes in smoking are presented
in the subsequent chapter. Chapter six covers chilled
and frozen storage-a field, the importance of which in
fish technology is well recognised.

Krill is not being fully utilised mainly due to economic
reasons. Very useful information on properties and
nutritional aspects is provided in the chapter on Krill.
Utilisation of by-products for economic viability is very
important to fish industry. Efficient utilisation, dis-
posal and acceptable solutions to problems are discussed
In the chapter on by-products. Technology transfer in
fish industry is fully discussed in two papers. Impor-
tance of the three species which are not being fully
utilised, namely, mackerels, blue whiting and mandi Is
dealt with in a separate chapter.

As the consumer becomes more and more demanding,
methods of quality assessment of a product need con-
tinuous updating. Details of sensory and non-sensory
methods for monitoring quality are a thoughtful inclu-
sion,

Chapter twelve draws together eight papers on fish
proteins. Various protein interactions, cross-linkages
and electrophoresis for studying fish proteins are adequa-
tely included. Microbiological aspects form the thir-
teenth chapter. Low molecular weight compounds, the
important role of water in fish and histology of blue
whiting are discussed in the last three chapters.

This extensive compilation of valuable materials which
?ives a background information on the current state of
ish science and technology will be a very useful source
of information to the basic scientists and technologists
connected with fishing industry.

T. R
Defence Food Research Laboratory, arn.]g
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Hyderabad Chapter

The Chapter has brought out seven issues of its
news chronicle Foodfor Thought. The Chapter thanks
the Government of Andhra Pradesh for the generous
financial support.

Seven lectures were delivered by eminent experts on
the following subjects: sanitation in food proceessing
plants (Dr. S. Dalai); importance of nutrition education
(Mr. B. D. Tripathi); Vegetable oil industry-production
and distribution (Dr. K. T. Achaya); management of
inland marine fish production in India (Prof. Hingorani);
dairy industry in Andhra Pradesh (Dr. K. Madhava Rao);
the extruded foods and their importance (Mr. N. Malli-
karjuna Rao) and the recent trends in food science and
technology with special reference to R&D programmes
of CFTRI, Mysore, (Mr. M. M. Krishnaiah).

Eight film shows on food processing were screened.
A visit to ready-to-eat processed food factory at
Nacharam, Hyderabad, was arranged.

The following were elected as the Office Bearers of the
Executive Committee for 1981,

President Dr. G. Lakshminarayana
Vice-President  Mrs. Yamuna Ranga Rao
Secretary Dr. A. J. Pantulu
Treasurer Dr. Y. S. R. Sastry

Jt. Secretary  Mr.Surencra Kumar Sood

Short Course on Aflatoxin

The Oil Technologists’ Association of India,
Southern Zone, in collaboration with the Association
of Food Scientists and Technologists (India), Hydera-
bad Chapter and Mycotoxin Research Group, is
going to conduct a Short Course on “Aflatoxins
in Foods and Feeds” during 2-4 November, 1981
at the National Institute of Nutrition, Hyderabad.
The above course mainly deals with the recent
developments in the field of fungal spoilage of
foods; analytical techniques and detection and quanti-
tation of mycotoxins; and problems concerned with
food industries vis-a-vis aflatoxins.  The number of
participants is restricted with due preference to the
members of OTAI/AFST/MRG. The participants
are expected to be science graduates with chemistry
and with 2 vyears experience in the field. The
registration fee is Rs. 400/- for members and Rs.
600/- for non-members. Further particulars can be
had from the “Hony. Secretary, OTAI Southern
Zone, Clo Regional Research Laboratory, Hydera-
bad-500009.”
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paper. The manuscripts should be complete and in final form, since only minor corrections are
allowed at the proof stage. The paper submitted should not have been published or data com-
municated for publication anywhere else. Review papers are also accepted.

Short communications in the nature of Research 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, Superscripts
and subscripts should be legibly and carefully placed. Foot notes especially for text should be
avoided as far as possible.

Abstract: The abstract should indicate the principal findings of the paper. It should be about
200 words. It should be in such a form that abstracting periodicals can readily use it.

Tables: Tables as well as graphs, 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. They should be typed on separate paper. Nil results should be indicated and distinguished
clearly from absence of data, which is indicated by “— sign. Tables should not have more
than nine columns.

Illnstrations: Graphs and other line drawings should be drawn in Indign ink on tracing paper or
white drawing paper preferably art paper. The lettering should be in double the size of printed
letters. For satisfactory reproduction, graphs and line drawings should be at least twice the
printed size 16cms (ox axis} X 20cms (oy axis); photographs must be on glossy paper and must
have good contrast; three copies should be sent,

Abbreviations of the titles of all scientific periodicals should strictly conform to those cited in
the World List of Scientific Periodicals, Butterworths Scientific Publication, London, 1962,

References: Names of all the authors along with title of the paper should be cited completely in
each reference. Abbreviations such as et al., ibid. idem, should be avoided.

The list of references should be included at the end of the article in serial order and the respec-
tive serial number should be indicated in the text as superscript.

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

(a) Research Paper: Jadhav, 8. 8. and Kulkarni, P. R,, Presser amines in foods, J. Fd Sci,
Technol., 1981, 18, 156,

(b} Book:@ Venkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New
York, 1952, Vol. II, 966.

(€) References to article in a book: Joshi, S. V., in the Chemistry of Synthetic Dyes, by
Venkataraman, K., Academic Press, Inc., New York, 1952, Vol. II, 966.

(d} Proceedings, Conferences and Symposia Papers: Nambudiri, E. 8, and Lewis, Y. 8., Cocoa
in confectionery, Proceedings of the Symposium on the Status and Prospecis of the Confectionery
Industry in India, Mysore, May 1979, 27.

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

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

Consult the latest copy of the Journal for guidance.
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