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REVIEW

Adjuncts in Brewing

B. A. Satyanarayana Rao and V. V. L. Narasimham*
Central Food Technological Research Institute, Mysore-570013

Brewing isundergoinq rapid changes. Before 1880 brewing was confined to the use of barley malt, hops, yeast and finings. Malt

adjuncts were la

er allowed in brewing. Barley, maize, Tice, etc. are used in brewing today with advantage. Attempts are

being made to produce beer usin% microbial enzymes and suitable starchy material, without sacrificing the quality of beer.

This is going to revolutionise the

Until the middle of the nineteenth century, ingredients
used in the production of beer were: barley malt, hops,
yeast and finings. From 1880 onwards the brewer was
free to use any unmalted cereals in his mashtun, provided
they were not deleterious to healthl* Today most of the
beer is made with adjunct cereals. An ‘adjunct’in brew-
ing can be defined as any material which can be used in
place of fully kilned malt during the production of beer
with or without the addition of enzymes. Green malt,
barley, maize, wheat, sorghum, rice, etc. are some of the
adjuncts used.

The use of unmalted cereals has become indispensable
and contribute 10-25 per cent of the total extract in the
conventional brewing, the rest being barley malt. The
addition and proportion of different adjuncts depend on
the character of the beer to be produced. For example,
sugars leave residual sweet flavour even when completely
fermented. Corn flakes reduce the tendency to early
haze formation particularly if the malt is under-modified.
Addition of roasted barley imparts a drier flavour pre-
ferred by some brewers. When malt contains high nitro-
genous constituents, it is diluted by adding raw grain.

[. Adjuncts without added external enzymes

a) Barley (Hordeum vulgare L.): In order to utilise
the maximum activity of malt rich enzymes, unmalted
barley has been used as an adjunct up to 25 per cent23.
To get satisfactory yields unmalted barley has to be
ground very finely. This has the disadvantage of grinding
the husks also too fine, which causes difficulty during run
off. The experimental worts are slightly lower in degree
of fermentation than the controls and are 15-20 per cent
lower in nitrogen. Beer possesses better shelf life and
head retention than all malt controls. The flavour
properties compare favourably with those of commer-
cial scales. Mostek and Dyr4used finely ground barley up
to 40 per cent in the mash with success, while Enarid
claimed to have replaced malt by barley upto 60 per cent
in the infusion mashing. The yield extract was reported
to be good and saccharification satisfactory. Scully and

rewing industry. Several adjuncts used in brewing have been reviewed.

Lloyd6successfully brewed about 20 per cent unmalted
barley together with 18 per cent wheat flour. A loss of
extract, however, has been reported by Tudeusz et al?
when unmalted barley was used as an adjunct. The loss
increases not only with the increase in the amount of
barley used, but also with the decrease in the degree of
grinding. Anincrease in viscosity of wort and prolonged
time of saccharification were also noticed. Addition of
coarse ground barley decreased the protein content,
improved the attenuation and increased the extract in the
wort. A process for producing alight coloured American
lager beer using unmalted barley and malt, with high
amylolytic activity has been described by Lewis8.

bg Green malt:  Green malt is the germinated barley
which is not kilned or dried. Itiseconomical to use green
malt instead of kilned malt in brewing. Drizinia and
Kalashnikovad have used with success green malt,
mashing it at 40°C to utilise the activities of cytolytic
enzyme effectively. Fifty per cent green malt has been
used by Mostek eta/.10 to manufacture 10 per cent pale
and dark beer which compared in qualities favourably
with beer obtained from kilned malt. Beer brewed from
incompletely crushed green malt had a lower fermenta-
bility, a higher content of dextrose and bitter compounds,
a lower content of nitrogen, higher alcohols and glycerol
besides having a lower acidity. A successful brew was
obtained when 48 per cent green malt, 48 per cent barley
and 4 per cent special malt was employed. Such studies
indicated the effect of rate of crushing on the biochemical
process and organoleptic properties of light beer. Sub-
stitution of barley at a higher level of 68 per cent, resulted
in a higher content of nitrogen in the brew with good
colloidal stability and stable foam.1l A process and
apparatus for producing beer using green malt has been
described by Ziemannl12 Pre-treatment of green malt to
remove undesirable aromatic and flavouring substances
by applying vacuum was necessary prior to mashing.
Green malt has been subjected to high temperature and
pressure to produce wort similar in properties to wort
produced from kilned malt. A continuous production

*M/s Hindusthan Milk Food Manufacturers Ltd., Bommuru, Rajmundhri, A.P.
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ofwort from green malt of seven days or even three days
was attempted13,

¢) Rice (Oryza sativaL.): Perhaps the most common
adjunct, apart from sugar, employed in most of the
breweries is rice, either in the form of grits (ungelatinised
product from degermed rice kernels), flakes or in broken
condition. Gelatinised grits and thin white flakes are
used as adjuncts. Thinner the flakes more rapid will be
their conversion in the mashtun. Precautions, however,
have to be taken to use flakes of uniform size and free
from broken fragments or dust. Broken rice from milling
and polishing industries can be used. An advantage of
using rice or maize is that even though they have protein
content equal to that of malt, proteolytic enzymes of malt
are unable to degrade these proteins. As such no
nitrogen is supplied to the wort. They can, therefore, be
regarded as nitrogen diluents particularly when high
nitrogen malts are used in brewing.

d) Maize (Zea mays L.): European countries adopt-
ing decoction process utilize 20-25 per cent maize, while
in United States of America where high enzyme malts are
used the figure may go upto 40 per cent.

Com syrups:  Among the liquid adjuncts used in the
brewhouse, corn syrups have been recognised as an
economical raw material which does not require proces-
sing and therefore, there is no demand on the mashing
equipment of limited capacity. Corn syrup produced by
acid hydrolysis suffered from serious defects such as low
fermentable extracts, undesirable flavour and bitter after
taste. Some of these defects were also encountered in
beer. Mathesl4 has suggested an improved method of
manufacture of corn syrup which is free from the above
defects, with little dextrins and amylo dextrins and
completely devoid of proteins.  Beers brewed with
modified syrup required less time for clearing during
storage and showed equal stability and were preferred or
equally rated in taste tests.

Corngrits: A portion of malt can be substituted by
coarse and fine corn grits with advantage, along with a
blend of 20 per cent alpha amylase and 80 per cent
diastasels. Pre-gelatinised maize starch has been used
for continuous fermentation under conditions of restraint
yeast growth and limiting nitrogen contentl6. Corn
flakes digested with malt without previous boiling
has been successfully used by Mekisl/ for brewing.
Harris18 recommended that when lauter tun was in
operation the conversion of maize grits could be carried
outin asimple stirred converter with final attemperation
secured by direct addition of cold water. Yakovenko
et al 19 achieved maximum yields and total saccharifi-
cation when maizexrits were mixed with malt enzymes
and 25-50 per cent Aspergillus oryzae. Pure starch from
refined corn grits was suggested by Latimer) as an
adjunct but with considerable cost.
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e) Wheat (Triticum aestivum L.): Use of wheat
malts as adjuncts during brewing poses problems. Mould
attack or damage to the acrospire during malting
produces under-modified malts, while high protein
content might contribute to haze and instability in beers.
However, methods have been suggested to produce
wheat malt2l. Studies have been conducted by Harris
and Williams16 using soft wheat flour as an adjunct in
brewing. Refined wheat starch, a relatively pure carbo-
hydrate has been used, with advantage, as an adjunct.
GeigerZ2has suggested a mash cycle to obtain an overall
brew house yield increase of 1 per cent. Use of wheat
starch slurries as a practical alternative adjunct to wheat
has been proposed.

/) Sorghum (Sorghum vulgare L.)\ When brewing
materials became scarce during second world war,
sorghum was used as an adjunct by many breweries with
variable results, chiefly attributed to the varieties of
sorghum used, and also to the inadequate milling method
then in use. Sorghum contains less oil and more pro-
teins. After the war brewers switched back to the barley
malt and adjuncts with which they were familiar. Of
late there is a renewed interestamong brewersto select an
improved variety of sorghum and adopt improved milling
operations2l. Lager beer made from grits containing 60
per cent barley malt and 40 per cent sorghum compared
well with the beer made from barley malt and corn.

g) Oat (Avena sativa L.); Some varieties of oats
have been recommended262/ as suitable adjuncts but
there is no complete agreement amongst brewers.
Greater husk (30 per cent) content of oat limits its use.
It has been reported that when oat is used the beer
exhibited moderate gushing. Because of its flavour and
nutritive properties, oat malt is mainly used in Stouts,
A pretreatment of oat by steeping in water is necessary
to remove undesirable flavouring substances.

h) Rye (Secale cereale L.): Rye has been used as an
adjunct in brewing28. Steeped grains are cooked at
100°C for 20 min, then dried at about 50°C until the
moisture level comes down to about 5 per cent or less.
Then the rye grains are debranned and granulated before
use. The foam characteristics of beer so prepared is re-
ported to be good.

/) Triticale: This man-made cross between rye and
wheat possesses the grain quality, productivity and
disease resistance of wheat with the vigour and hardness
of rye. Pomeranz et al.27 reviewed the properties of
various triticale crosses and the results of micromalting
of 10 selections and beers from them were compared
with beer from malted barley. Being rich in protein
triticale malt samples yielded worts rich in nitrogen and
beer with darker colour and high pH. Except for these
drawbacks beer compared well with that of barley malt
in other characters.
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j)  Sugars: Sucrose and invert sugar are used assuccessfully brewed with an unmalted barley content of

adjuncts in brewing. Of the sugars, mostly sucrose
comprises 17 per cent of the raw material used in Great
Britain23. Both invert sugar and sugar candies, and solid
and liquid glucose made from starch are used. Brewing
sugars are added either prior to fermentation or as
primings subsequent to fermentation. If added before
pitching of yeast, they supplement the fermentable
extracts of wort. They improve flavour, fullness and
colour of beer. Primings in general consist of blends of
cane sugar, sucrose inversion products and starch
conversion products to give materials of the desired
fermentability, flavour and colour. Sucrose syrup is
convenient to handle, transport, store and use apart
from being cheap. However the danger of microbial
deterioration cannot be ruled out. The concentration at
which sucrose syrups may be prepared is limited by its
solubility at normal temperature which is 67 per cent
(w/w). The addition of glucose or partial inversion
allows the total solids concentration to be increased to
the point at which viscosity becomes a limiting factor24.

Attempts2 have been made to use concentrated beet
juice for the production of beer with little success. Beer
With a low alcohol content (1. 93 per cent) was obtained
using whey as an adjunct.

I1. Addition of microbial enzymes with adjuncts

Detailed investigations in the study of mashing has
advanced sufficient knowledge about enzymes and
their activities during wort production. Attempts have
been made to use microbial enzymes in the production
of wort, when adjuncts are employed in large measures
or when malt of low enzymatic activities is used. Utili-
sation of microbial protease and amylase to produce wort
from barley, maize, etc., has to be adopted with caution.
Traditional beer is a complex which has its own charac-
teristics and any deviation from the conventional method
should not have an adverse effect on the quality of beer.

Reports® on brewing with 100 per cent unmalted
barley and added Nervanase 10x, a trade preparation
containing bacterial amylase and protease, indicate that
wort had a lesser content of fermentable carbohydrates.
Undesirable flavouring compounds had been, however,
removed from raw barley by heating to 70°C for 4 hr.
Insufficient saccharification was also noticed by Klop-
per30. Addition of about 10 per cent barley malt gave a
better beer but the diacetyl content was high. Satis-
factory brew was obtained by Wieg3L3 using 25 per
cent barley malt along with nger cent maize grits and
55 per cent barley to which enzyme preparation contain-
ing amylase and protease was added externally. Addi-
tion of glucoamylase increased the fermentability of the
wort and the resistance against the formation of chill-
haze of beer increased. Bley et al.33 claimed to have

65 per cent. A comparable brew was obtained when 40
per cent raw barley was employed with added external
enzyme. When the proportion of barley varied the
conditions of brewing had to be altered.

Process of dry milling is of particular advantage when
unmalted barley is employed for brewing34. Since the
ordinary milling rollers used for malt are not well
adapted to the hard unmodified grain, pretreatment of
barley is necessary. The method3adopted consisted of
steeping barley under alkaline conditions, washing and
neutralising the excess alkali by sulphur dioxide and
drying at 50-55°C to about 10 per cent moisture. The
presence of husk is advantageous during lautering.

Several workers35-38 have suggested wet grinding of
unmalted barley. The optimum conditions for steeping
barley were 25-30 min at 50°C, when barley absorbed
30 per cent water and husks became soft and pliable.
Beer made from wet-ground barley compared well with
the traditional beer.

Barley has a higher specific gravity than maltand dur-
ing mashing tends to settle down. Mashing with water
to grain ratio of about 2.7 to 2.9:1 has been recommend-
ed. The other critical points include: an initial heating
to 60°C (max.); saccharification at 65°C (max.); and
conversion at 73°C (max.). The resulting wort has been
reported to be good with greater fermentability.

Another important factor which should not be lost
sight of is the high viscosity of barley worts. This is
because of j3-glucans content of barley which is about
three times that of kilned malt. Hence any externally
added enzyme preparation should have significantléhigh
beta glucanase activity. It is claimed by Wiegd that
barley brews filtered 20-30 min faster than malt brews.
Normal fermentation was noticed, when pitched with
yeast. The colour stability of barley beers was better
than that of the control beer. The quality of beer
compared with that of all-malt beer. The greatest
utility of the enzymatic process is found when barley
content is 50 per cent; the remaining being malt (30 per
cent) and corn (20 per cent). Basarova and Bandovad}
have reported successful brewing using 50 per cent
barley.

It was of interest to note the results of a taste test
conducted at Interbrau Exposition in Munich. A pair
of samples was presented to a total of 300 people from
approximately 140 breweries. They were told that one
beer was 70 per cent malt and 30 per cent corn and the
other was 30 per cent malt, 20 per cent corn and 50 per
cent feed barley. They were asked to give their
comments. About 30 per cent said that they could not
differentiate. Of the 70 per cent who reported a differ-
ence, about two thirds expressed preference to the feed
barley beer.
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Wort substitutes

Barley syrups: Recently ‘Commercial Brewer’s Con-
centrates’ or ‘Syrups’ intended to provide a complete
wort on dilution have been put in the market. Such
liquids, therefore, must contain all the quantitative and
qualitative components of wort. Barley has been used
as a substrate for the preparation of syrups using
microbial enzymes. Corn and other starchy cereals can
aswell be used for the preparation of syrups. Details of
production of syrups and their use in brewing have been
reported27,31-46.

There are several advantages in using such syrups:

1. Beer of uniform consistency can be manufactured.

2. Characters of beer can be altered. For example,
head retention of beer can be improved by using wheat
flour.

References

Monkton, H. A, M.B.A.A. Tech. Quart., 1965, 2, 221.

Hudson, J. R., MacWilliam, 1.C. and Birt Wistle, S.E,
J. Inst. Brew., 1963, 69, 308.

Klopper, W. J., Bull. Ass. Rey. Anciens Etud. Brass. Univ.
Louvain, 1969, 65 57. (Chem. Abstr., 1969, 71, 100380 h).

M%tek, T. and Dyr, J., Wallerstein Labs Commun., 1966, 26,

Enari, T. M., Wallerstein Labs Commun., 1967, 30, 5.

Scullg/, P.AS. and Lloyd, M.J., Wallerstein Labs Commun,,
1967, 30, 154. _

Tadeusz, G., Barbara, S. and Elzbieta, T., Prezerr. Ferment,
Relny, 1967, 11, 8L (Chem. Abstr., 1967, 67, 31546 V).

Lewis, M. J., Process Biochem., 1968, 3, 47, 62.

Drizinia, T. T. and Kalashnikova, A. M, Ferment Spirit.
Prem., 1967, 33, 19 éChem. Abstr., 1967, 67, 31541 qg.

Mostek, J., Dyr, J. and Pesler, J., Brauwissenschaft, 1968, 21,
169 (Chem. Abstr., 1968, 69, 179 99a).

. Mostek, J., Dyr, J. and Pesler, J., Sh. Vys. Sk. Chem. Technol,

26%%6 Pofraviny, 1968, 25, 39 (Chem. Abstr., 1970, 72,

0).

12. Ziemann Gmbh, A., West German Patent Application-19,47,
127-1971 (Fd. Sei. Technol. Abstr., 1971, 3, 11H, 1733).

13. Karel, V., Brewers Digest.,, 1971, 46, 68 (Fd. Sei. Technol.
Abstr., 1971, 3, 1220).

14, Mathes, F. E., Wallerstein Labs Commun., 1958, 21, 164,

15. Lautenbauch, A. F. and West, D. B., Wallerstein Labs
Commun., 1960, 23, 47.

16. Harris, G. and MacWilliam, 1. C., Wallerstein Labs Commun.,
196, 25, 382.

17. Mekis, M., Soripar, 1966, 13, 61 (Chem. Abstr., 1968, 68,
11707 t).

18. Harris, J. 0., J. Inst. Brew., 1971, 77, 422.

19. Yakovenko, V. A., Roshak, M. V. and Romeskii, N. V.,
[zvestiya Vysshikh Uchebnykh, Zawedenu, Pischevaya,
Iggg?ologiya, 1970, 5, 93 (Fd. Sei. Technol. Abstr., 1971, 3,

20. Latimar, R., Inst. Brew. (Aust. N.Z. Sect), Proc. Conv., 1970,
11, 77 (Chem. Abstr., 1971, 74, 110381 K).

21. Stewart, E. D. and Hahn, R. H., Wallerstein Labs Commun.,
1965,28, 253. .

—_ =
_ o

3. Operation of a brew house is minimised.

4. Concentrates can be stored and used at will.

5 Low grade, sound and clear feed barley can be
em60oned.

Uniform extract can be produced.

7. Capital investment per unit of output is less for an
extract plant than for a malt plant.

8. The cost of brew house could be reduced.

9. Malting losses can be minimised.

10.  Syrups from cheaper starchy materials can be
used.

Malt adjuncts have been playing an important role in
brewing.

A major break through in brewing is imminent with
the increasing knowledge about enzymes, malt and
fermentation.

22. Geiger, K., MBAA Tech. Quart,, 1972, 9, 195,

23. Eliott Dodds, G., MBAA Tech. Quart., 1951, 14, 329.

24. Parker, K. J., The Role ofSucrose Syrups in Food Manufacture,
Elsevier Pub. Co. Ltd., London, 1970, 58.

25, Vanossi, L., Industrie aliment,, 1970, 9, 68 (Fd. Sei. Technol.
Abstr., 971, 3, 5H, 697).

26. Potter, R. T., Wallerstein Lahs Commun., 1953, 16, 364.

21, Pomeranz, Y., Burkhart, B. A., Moon, L. C., Amer. Soc.
Brew. Chem. Proc. 1970, 40, 47 (Chem. Abstr., 1971, 74,
98161d and 98162s).

28. Curin, J., Stichauer, J., Kvasny Prum;i/sl, 1970, 16, 269 (Fd.
Sei. Technol. Abstr., 1971, 3, 8H, 1173).

29. Macey, A., Proc. Eur. Brew. Conv., (11th Cong) 1967, 283.

30. Klogper, W.J., Int. Ti&dschr Brouw. Mout., 1968, 27, 143
(Chem. Abstr., 1968, 69, 7557, 7h).

31, Wieg, A. J., Process Biochem., 1970, 5, 46.

32. Wieg, A. J., MBAA Tech. Quart., 1973, 10, 79.

33. Bley, W, Hoffman, M. and Lother, H., Internat. Brewers'
3. 1970, 106, 67 (Fd. Sei. Technol. Abstr., 1971 3,2H, 150g.

34. Basarova, C. and Bandova, Q., Kvasny Prumysl, 1971,17, 17
(Fd. Sei. Techol. Abstr., 1972, 4, 6H, 796).

35. Pagéh%,, (Jr.) Brew. Dig., 1970,45,48 (Chem. Abstr., 1970,73,

.

36. Mozga, T., Pr. InstwLab, badaw. Prem. roln. spozyw., 1970,
20,179 (Fd. Sei. Technol. Abstr., 1971,3, 8H, 1106and 1107).

31. Pfenniger, H.B., Naarden News, 1972, 23, 2, (Fd. Sei. Technol.
Abst., 1972, 4, TH, 1068).

38. Brenner, M. W., MBAA Tech. Quart,, 1972, 9, 12

39. Hansen, M., Brygmesteren, 1972, (3), 65.

40. Imris, F K., Process Biochem., 1968, 3, 21.

41, Samuel, R. G., MBAA Tech. Quart., 1969, 6, 33.

42, Noerr, N. J.,, MBAA Tech. Quart,, 1971, 8, 134,

43, Crilsé% JW.M. and East, E., Proc. Eur. Brew, Conv., 1971, 13,

44, Stat, M. R., and Morton, B. J., U.S. Patentai, 11, 292—1973
(Chem. Abstr., 1973, 78, 82944 h).
45. Brenner, M. W,, S. African Patent, 71, 07, 423 (Chem. Abstr.,
1973, 78, 56445 h).
46. Pollock, J. R. A., Brauwissenschaft, 1971, 24, 158 (Fd. Sei.
Technol. Abstr., 1971, 3V10H, 1436).



RESEARCH PAPERS
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The amino acid composition of some recently developed varieties of cereals and pulses are reported. It was observed that in wheat,
the low protein lines'had higher lysine content and, therefore, a higher chemical score 0f 60. The newly developed dwarf varieties
of wheat did not contain lower levels of essential amino acids than the tall variety. The rice varieties, in general, bad a balanced
amino acid composition. The protein ofthe variety, ‘Cauvery’, had the higest chemical score of 66 per cent.” In maize the chemical
score of the protein was enhanced by theincorporation of the Opaque 2 gene, thus removing lysine as the most limiting amino acid,
the increase was limited by the low amount of another essential amino acid viz. threonine. The recently identified barley strains, Bj
and 1098-2 showed a considerable improvement in the content of essential amino acids in their grain protein, with lysine content

0f3.56.and 4.09 /100 g protein, respectively. The contentoflysine in the pulse sFecies was considerably more than'that present

in the cereals.

he chemical score ofthe pulse protein, however, was low owing

0 the limiting amino acids, methionine and try-

Ptophan. Considerable variation in the chemical score was observed both at the inter—and intra-species level. .
n a cereal-pulse combination, the proteins of the respective components complement each other. The maximum chemical score
value of the protein in a wheat-pulse combination was obtained when the Fulse content was around 10 per cent. With rice, maize

or barley the maximum score values were obtained when the content of pulse v ) _
the protein in such combinations was limited by the content of threonine and methionine. Results have been discussed

SCOre 0
in relation to future strategy for grain protein improvement.

The nutritive value of dietary proteins is governed by
the pattern and quantity of essential amino acids present
init. The presence of one or more of the essential amino
acids in inadequate amounts would decrease the nutri-
tive value of proteins1-5. To enhance the level of limiting
amino acids in cereals and pulses, attempts are being
made to identify genotypes with higher level of these
amino acids. The effort is mainly directed towards deve-
lopment of strains which combine desirable agronomic
characteristics with improved nutritional quality para-
meters4-15.

In this communication the amino acid composition of
some recently developed high yielding varieties/strains
of wheat, rice, maize, various pulses and the high lysine
strains of barley and maize are reported. Results of the
amino acid spectra are discussed in view of the fact that
cereals and pulses are consumed as a mixed diet and the
problem of balance in the proportion of different limiting
amino acids needs to be looked at in its totality rather
than in isolation.

Materials and Methods

The materials used for the analysis were grown in the
experimental plots of LA.R.1., New Delhi, under normal
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se was around 20 per cent of the mixture. The chemical

recommended levels of fertilizers and other agronomic
practices and were obtained from the various breeders.
Representative amounts of the grains of different varie-
ties/strains of cereals and pulses were ground to 60 mesh
size in a hammer mill and thoroughly mixed before
sampling.

Nitrogen percentage was determined by the micro-
kjeldahl method14, and the protein values computed by
using the factor specific for each crop. Moisture in the
flour was determined by drying known amounts of the
samples to a constant weight in hot air oven at 105°C.

Amino acid analyses were done on the acid hydroly-
sates of the samples using Technicon Sequential Multi-
sample Amino Acid Analyserb.

Tryptophan was determined colorimetrically by a
slight modification of the methods of Spies and
Chambers16, and Howe etal17. For cereals, 25 mg of the
defatted sample meal ground to 100 mesh size were taken
in a conical flask. Eight ml of a 23.5 N solution of
sulphuric acid were added to it. Next,onemlofa2N
solution of sulphuric acid containing 30 mg of p-di-
methyl amino benzaldehyde was added, keeping the
conical flask chilled in‘ice. One mlof distilled water was
added to bring the normality of sulphuric acid to 19 N.
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The flask was than kept for incubation for 15 hr at 32°C.
Subsequently, 0.1 ml of a 0.12 per cent solution of
sodium nitrite was added and the optical density was
read at 590 m/x, after keeping it in the dark for 45 min.
Estimations were made in triplicate. The values were
calculated to hundred per cent recovery.

For pulse samples, the incubation period of 20 hr and
a solution of 0.045 per cent sodium nitrite was found to
be optimum.

Chemical score of the protein in the individual grain
samples was calculated according to Block and Mitchell18
by using the FAO reference pattern19as a standard. The
chemical score of the protein in the various combinations
of cereal and pulse was determined by computing the
content of the amino acids in such a mixture on flour
basis, and expressing the resultant values as percentage
ofthe particular amino acid presentin the FAO reference
pattern, as above.

Results and Discussion
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sition is evident from the low content of the prolamin
fraction2l. However, it needs to be mentioned that rice
is milled before consumption thus resulting in losses of
amino acids to varying degreess.

The amino acid composition of the varieties of maize
(Zea mays L.) viz, “Ganga 5”, “Vijay” and “Bassi” and
one which contained the Opaque-2 gene22 i.e. “Shakti”
is given in Table 1. From an evaluation of the chemical
score it was observed that the quality of the grain protein
of the normal maize varieties was relatively poor as
compared to that of wheat and rice (Table 3). Genetic
upgrading of the content of lysine and tryptophan in the
grain protein of “Shakti” resulted in an enhancement of
its protein chemical score to 63 per cent. This association
in the amino acid composition of maize proteins was
reported by Mertz et a|§2. The morphological and bio-
chemical changes, and the alternation in grain yield have
also heen reported23.

In the normal maize varieties, the most limiting amino
acid was lysine and in “Shakti” it was threonine

A.  Amino acid composition of cereals: Amino acid (Table 3).

composition of the grain protein of three recently
developed dwarf strains of wheat (Triticum aestivum) viz.
‘HD 2028’, ‘HD 1981 and ‘HD 2009. and a tall variety,
‘C 306’ are givenin Table 1. The protein content in these
strains varied from 10.4 to 14.4 per cent on moisture free
basis. From the amino acid score values it was observed
that the most limiting amino acid was lysine. It was of
interest that low protein strains had a higher lysine
content of 3.28 and 3.32 ¢/100 g protein which means a
higher chemical score of 60 per cent, while the high
protein strains, ‘HD 2028’ and ‘C 306’ showed lower
lysine content with a concomitant decrease in the chemi-
cal score to the extent of 53 and 50 per cent, respectively

(Tables 1and 3).

That the dwarf strains did not contain lower levels of
the essential amino acids than the tall variety was evident
from the data. Similar results were reported by Sinha
etal.20 from their study of proteins of semi-dwarf and
tali spring wheats.

. The limiting amino acid in the grain protein of dehusk-
ed (brown) rice (Oryza sativa) was lysine (Table 3). The
lysine content varied from 2.81 to 3.63 ¢/100 g protein.
The content of other essential amino acids was fairly
high (Table 1). The protein content of the varieties varied
from 103 to 13.4 per cent. The grain grotein of
“Cauvery” had the highest chemical score of 66 per cent
which was higher than that of the wheat varieties. This
variety also combined a fairly high protein content of

13.4 per centwith alysine content of 3.63 9/100 g protein.

It was followed by the varieties “IET 1991” and “Pusa
" with chemical score of 62 and 60 respectively
(Tables 1and 3).

That rice proteins have a balanced amino acid compo-

Barley (Hordeum vulgare) is used both as human food
and animal feed. Small quantities are utilized for the
preparation of malt for infant food and for brewing
purposes. Thus, a study of the amino acid composition
of its grain protein is of relevance. Pomeranz et al.24
have reported the amino acid composition of some two
row and six row barley cultivars. Protein percentage,
amino acid content and the chemical score of the
grain protein of some of the commercial varieties releas-
ed for cultivation in India was reported from this Labo-
ratoryll. It was observed that the content of the essential
amino acids was relatively low.

Recently, a number of barley strains obtained either
by crossing with the high protein, high lysine genotype
VIZ. “Hiproly”25,or by treatmentwith chemical mutagens
or obtained as segregant of “Hiproly” have been
reported121526. The protein and amino acid content of
two such lines, viz. Bi and 1098-2 are given in Table 1.
Considerable improvement in their protein content over
the values obtained for the commercial cultivars was
observed. Lysine valuesin ‘B f, and T098-2"were found
to be 3.56 and 4.09 ¢/100 g protein, respectively. This
resulted in an enhancement of the chemical score to 64
and 73, respectively, with threonine as the most limiting
amino acid in both (Tabled).

B.  Amino acid composition of pulses: The amino
acid content of some of the new varieties of the com-
monly cultivated species of legumes like cowpea (Vlgzna
sinensis), var.*C 10"and ‘C 13’; lentil (Lens esculenta),
var. ‘Pusa 1, ‘Pusa 2’ and ‘Pusa 4’; mung (Phaseolus
aureus) var. ‘Pusa Baisakhi’, ‘PS 6" and ‘PS 7’; pigeon
pea (Cajanus cajan), var. ‘Sharda,’ ‘Mukta’ and ‘Pusa
ageti’; pea (Pisum sativum) var. ‘T 6113’ and ‘T 163";
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Table 3. chemical score and the most limiting amino acid
OF SOME CEREAL VARIE! [ES/STRAINS
Cereal Variety/Strain -~ Chemical ~ Most limiting
score amino acid
Wheat HD 2028 53 Lys
HD 191 60 Lys
HD 2009 60 Lys
_ C 306 50 Lys
Rice Jaya 5 Lys
Pusa 221 60 Lys
Jamuna 57 Lys
ImEroved. 57 Lys
Sabramati
Cauvery 66 Lys
J 349 53 Lys
_ IET 1991 62 Lys
Maize Ganga 5 52 Lys
Vijay 49 Lys
Basi 4 Lys
Shakti 63 T%r
Barley Bi 64 Thr
1098-2 13 Thr

and chick pea (Cicer arietinum), var. ‘T 3,” ‘BG 1’ and
‘S 231, are given in Table 2. Evidently, methionine
and tryptophan are present in least amounts. The
contents of the amino acids in the various species of
legumes studied were: methioning, 0.70 to 1.82 and
tryptophan, 0.54 to 0.75 g/100 g protein. The content of
lysine was considerably more as compared to its content
in the cereals, and varied from 557 to 7.27 g/100 ¢
protein. The content of glutamic acid, an amino acid
usually present far in excess of its nutritional require-
ments was lower and varied from 14.84 to 19.54 ¢/100 ¢

protein.  The protein content ranged from 22.6 to 32.1
per cent.
Table 4. chemical score and the most limiting amino acid
of some pulse varieties/strains
Pulse Variety/Strain -~ Chemical ~ Most limiting
score amino acid

Cow pea C10 65 Met
, Cn 73 Try
Lentil Pusa 1 32 Met
Pusa 2 37 Met
Pusad 3 Met
Pusa Baisakhi 47 Met
Mung PS 6 68 Met
_ PS7 72 Met
Pigeon pea Sharda 54 Try
Mukta 72 Met
Pusa Ageti 64 Try
Pea T 163 57 Met
T 6113 50 Met
_ 3 5l Met
Chick pea BG 1 3% Met
C235 55 Met

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 12, SEPTEMBER-OCTOBER 1975

The chemical score of the pulse protein was relatively
low. Inter- and intra-species variation was evident; the
chemical score varied in the case of mung from 47 to
72, in the case of pigeon pea from 54 to 72, and in the
case of chick pea from 36 to 55 (Table 4). It was earlier
reported that there was a large variation also in the
biological values of legume grains both at the inter-and
intra-species level27,28.

The content of cystine and methionine in some of the
legume species was relatively high. This may be attribu-
table to the status of sulphur in the soil of some of the
experimental plots at the LA.R.I. In this context the
report that methionine content was increased from 1.29
to 2.18 ¢/100 g protein in peasBand the study of the
effect on the protein quality of cereals2 due to sulphur
fertilization is of some significance.

From the above studies it is obvious that some of the
amino acids are deficient in cereals and pulses, while
some others are in far excess of the dietary requirements.
At a species level one can conclude that rice protein is
relatively better balanced in its amino acid composition
as compared to that of others. Barley and maize
proteins have low levels of essential amino acids. 1In
this context the use of the hilly and the Opaque-2 genes
in breeding programmes which has resulted in the
isolation of genotypes with better amino acid balance
is of great valuel2,22.

In the calculation of chemical score, the choice of the
reference protein is of importance. Bender reported that
whole egg protein contained a surplus of all essential
amino acids for the rat30. In an earlier study from this
laboratory1l it was felt that the use of egg protein as a
reference led to an underestimation of the nutritional
quality of the protein. In the present study, therefore,
the reference pattern suggested recently by FAO 19 has
been used. That there is a good degree of correlation
between the chemical score of protein quality and its
biological value has _been shown Dby several
workers183136. Benderd/ and Fisher® postulated a
theoretical relationship between chemical score and
biological value as a straight line from zero to 100
per cent. After extensive studies Bender concluded that
there was a 1:1 relationship between chemical score and
biological value for those values between 50 and 100
per cent. At lower values the relation was dependent
upon the limiting amino acid. However, for proteins
limited by valine and sulphur amino acids the relation
was still 1:1. Thus, from the present study, except for the
varieties of normal maize where the chemical score is
limited by lysine, a very good correlation between the
chemical score and biological value is envisaged.

It needs to be mentioned that for human consumption
cereals and pulses are processed in various ways which
have an effect on the digestibility of amino acids. Thus,
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rice is parhoiled {i.e. steam cooked) prior to consumption
while wheat, maize and barley grains are ground into
whole meal and baked into chapatties. However, Bender
has indicated that lysine, threonine, methionine and
valine were 100 per centavailable3b. Similarly, the lysine
of cheese and processed corned beef was fully available.
Also, it has been recently reported that baking or par-
boiling of wheat did not result in the loss of tryptophan
in the resulting product39.

Pulse grains are known to contain anti-nutritional
factors. However, it has been reported that in pulse
grains which are normally soaked overnight in water
and then cooked in boiling water for 2-3 hr, the toxic
factors were usually destroyed4042. Also, the true
digestibility was considerably enhanced. The special
case of lathyrism43 and of favism44 is not of concern
here.

An important factor is that of flatulence induced by
legumes45, on account of which it is usually not possible
to consume large amount of a pulse.

C.  Nutritional potential of cereal-pulse combinations:

Since cereals and pulses are invariably consumed to-
gether, it was felt necessary by the investigators to look
at the amino acid levels of such combinations where the
two ingredients are present together in different propor-
tions. Usually, the amount of pulse consumed is much
less than the corresponding cereal, being about 10 to
20 per cent of the diet. The amount recommended for
consumption by the 1.C.M.R. is 400 g of cereal and
85 g of pulsedb. In the present analysis the proportion
of pulse has been varied from 10 to 40 per centin some of
the cases.

Mixing whole wheat meal (var. ‘HD 2009°) with mung
(var. ‘Pusa Baisakhi’) in the proportion of 90:10 resulted
inan enhancement ofthe chemical score ofthe protein(71)
in the combination over that of either of the components
alone (Table 3,4 and 5). This was mainly due to an
increased supply of lysine from the grain protein of
mung. A similar trend was observed when rice (var.
improved ‘Sabramati’) was taken in combination with
mung (var. “Pusa Baisakhi”). But unlike the wheat-
mung combination, the proportion of rice to mung
for optimum chemical score (70) was found to be 80:20.
Threonine was found to be the most limiting amino
acid in these combinations. With increases in the
proportion of the pulse, the chemical score of the
protein in the cereal-pulse combination decreased.

When the common cultivars of maize and barley VIZ.
‘Ganga 5’and ‘Jyoti’are combined with mung, there is an
enhancement in the chemical score of the protein in the
mixture which reached an optimum value when the ratio
of the cereal to the pulse was 80:20. From animal feed-
ing experiments using rats Bressani et al47 found that the
maximum nutritive value of various mixtures of lime
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Table 5. effect of variation in the proportion of wheat,
RICE AND A PULSE ON PROTEIN QUALITY OF CEREAL-PULSE
COMBINATION
Protein source Protein %  Chemical Most limitin
score amino aci
Wheat + Mung
90%  10% 121 i Thr
80%  20% 138 68 Met
0%  30% 155 64 Met
60%  40% 173 60 Met
Rice H Mung
90%  10% 125 68 Lys
80%  20% 142 70 Thr
0%  30% 159 69 Thr
60%  40% 175 67 Met

treated corn and cooked black beans (Phaseolus vulgaris)
was in the combination where the ratio of maize to beans
was 72 to 28 per cent.

“When the flour of the genotypes of maize and barley
ViZ. ‘Shakti;” and ‘Bi’ and T098-2," wherein a genetic
upgrading of the lysine content in the grain protein has
been effected, were mixed with mung there was little or
no change in the chemical score of the protein in the
mixture over that of the cereal component taken indi-
vidually (Tables 3 and ).

Table 6. effect of opaque 2 and hilly gene on the protein

QUALITY OF CEREAL-PULSE COMBINATION

Protein source Protein  Chemical Most limiting
(%)  score (%) amino acid
Maizel (Ganga 51)+Mung
90% + 10% 136 64 Lys
80% + 20% 152 69 Thr
Maize2 (Shakt) + Mung
90% + 10% 136 64 Thr
80% + 20% 151 65 Thr
Barley8 (Jyoti)  + Mung
90% + 10% 151 65 Lys
80% + 20% 165 67 Thr
Barley4 (Bj) + Mung
90% + 10% 190 64 Thr
80% + 20% 200 65 Thr
Barley* (1098-2) + Mung
90%  + io% 178 7 Thr
80% + 20% 189 69 Met
iNormal maize variety; 2Maize variety cqntaining opaque-
2genes; 3Normal barley variety; 4amutart; isolated from the

%ro.genﬁ_ of ‘Hiproly” X “Jyof’.  Mung variety used: “Pusa
aisakhi”
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Thus, it would appear from Tables 5 and 0 that the
nutritional value of a cereal-pulse mixture would be
limited by the content of threonine and methionine in the
mixture. Carpenter arrived at a similar conclusion from
his study on the calculated chemical score of whole wheat
and Phaseolus bean proteins in different proportionsds.
These theoretical calculations were in complete agree-
ment with Bressani’s findings for diets of Guatemalan
childrendd. This suggests that fortification of chapatties
with lysine as advocated by some investigatorso) may
not be necessary. To a cereal wherin its lysine content
has been genetically upgraded thus enhancing its nutri-
tional quality, the addition of a pulse may not further
increase the nutritional quality of the protein in the
combination.

In conclusion, a few relevant points that emerge from
the above study may be mentioned: firstly, that cereal
and pulse proteins complement each other; secondly,
that while planning a strategy for combating malnutri-
tion, particularly from the point of view of agricultural
research, one has to look for an improvement in the
content of limiting amino acids in the diet as a whole and
consider the possibility of increasing their content in any
of the components, for example, methionine may be
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increased in the cereals; thirdly, that lysine, threonine
and methionine belong to the asparate family of amino
acids-an understanding of their regulation at the bio-
synthetic level5l may elucidate as to which of the amino
acids could be enhanced in which of the species;
fourthly, that our present availability of pulses is at
a level of 6-7 per cent of the cereals and bearing in mind
that pulses are the major sources of proteins in the
Indian diet, an increase in their production so as to
bring them around to 15-20 per cent of the level of
cereal production in the country is suggested; and
fifthly, that identification of genotypes which are
able to utilize nitrogen fertilizer better and accumulate
higher protein contentin the grain, thus resulting in more
availability of the amino acids even though all of them
may not show corresponding increases, may be worth
pursuing.
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The uptake and metabolism of carbofuran was studied in maize crop (Zea mays L.) raised from treated seeds. Plants at different
stages of growth and the grains at harvest sta?e were sampled and analysed. In Flants, the major metaholite constituting about

50 to 80 per cent of the total carbamates was

ound to be 3-hydroxy carbofuran.

ndications of the presence of 7-hydroxy phenols

of 3-hydroxy carbofuran, carbofuran and 3-oxo carbofuran as conjugates were also obtained. Maximum level of carbamates in

the tolerance level of 0.5 ppm after

cide per 100 g of seeds. Matured grains contained residues lower than t

Carbofuran (2, 3-dihydro-2,2-dimethyl-7-benzofuranyl
N-methyl carbamate), is a broad spectrum systemic and
contact insecticide, is gaining popularity to replace the
persistent insecticides like DDT and endrin for the
control of various crop pestsl,2. This insecticide is
registered for use on corn, pea nuts and alfalfa in USAS.
Sandhu (1972, unpublished) found that the application
of carbofuran to maize seeds before sowing gave effective
control of maize pests, particularly the maize borer
Chilo partellus (Swinhoe).

Several studies have shown that the principal meta-

theFIants reached after 11 days of germination. The combined residues of carbofuran and 3-hydroxy carbofuran reached below
0and 57 days of sowing in the crog raised from seeds treated with 5 and 10 ¢ of the insecti-

e tolerance in both the treatments.

bolic pathways of carbofuran in plants include hydrolysis
oxidation and conjugation4's. Carbamate residues that
have been identified in plant materials include the parent
carbofuran, 3-hydroxy carbofuran, 3-oxo-carbofufan
and the conjugated glycosides of the 3-substituted
compounds. Hydrolysis of the 7-position has also been
reported to occur producing non insecticidal phenols.
Two of the metabolites namely, 3-hydroxy carbofuran
and 3-oxo carbofuran are toxic. Tolerances have,
therefore, been established for combined residues of
carbofuran and its toxic metabolites37. In contrast to
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metabolism studies, there is not much information
available on the uptake and dissipation of carbofuran in
plants. Recently, Turner and Caro8reported the uptake
and distribution of carbofuran and its metabolites in
field grown Zea mays L. as a result of soil application of
the insecticide. The present communication summarises
the results of the investigations on the uptake and meta-
bolism of carbofuran in Zea mays L. raised from the
insecticide treated seeds. Additional efFect of soil
application was also studied.

Material and Methods

Field treatment: SeedsofZea maysL. (“Vijay” variety)
were treated with the requisite amounts of Furadan 50
per cent S.P. using water as a sticker to have the
dosages of 5 and 10 g of active ingredient per 100 g of
seeds. These were then sown in the Entomological
Experimental Farm, Punjab Agricultural University,
Ludhiana and the crop was raised during March-June,
1973 following the recommended agronomic practices.
After 29 days of germination, carbofuran granules
(Furadan 3G) were also applied to the soil at the rate of
15 kg a.i/ha in some of the plots.

Sample collection: Samples of plants raised from
treated seeds were taken at different intervals from 4
to 70 days of germination. In the plots which received
seed and soil treatment, the samples were taken at
different intervals starting from 1 to 41 days of appli-
cation of the insecticide to soil. At harvest stage, the
samples of grains were taken. About 1 kg of plant and
grain samples were taken from each treatment. These
were chopped/crushed and a representative sample of
100 g was taken for analysis.

Extraction: Free and conjugated carbamates were
extracted separately from the plant/grain samples. For
free carbamates, the method described by Gupta and
Dewan9was followed. The plant samples were extracted
by blending with acetone whereas the grain samples were
extracted in Soxhlet. The acetone extract after evapora-
tion of the solvent was diluted with water and partitioned
with methylene chloride to extract carbamates present
in the free form. The aqueous phase thus obtained after
partitioning was combined with the plant/grain residue
left after acetone extraction and processed following the
method described by Cook et a/.10 for extraction of
water-soluble conjugates.

Cleanup: The methylene chloride extract of the plant
samples was treated with charcoal as recommended by
Gupta and Dewan9 for clean-up. Additional treatment
with coagulating solution was, however, found necessary.
Inthe case of grains, no clean-up with charcoal was done.
However, treatment with acetonitrile and hexane as
recommended by Cook et al.10 was done to remove the
interfering oil.
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Analysis: Thin layer chromatographic411, colori-
metricdand enzymaticl2methods were used for analysis.
The extracts were chromatographed with known stand-
ards of carbofuran and metabolites on silica gel-G coated
plates. Chromatograms were developed in ether-hexane
(3:1, v/v) and ethyl acetate-hexane (L:1, v/v) and
visualized by spraying with p-nitrobenzene diazonium
flouroborate to produce reddish colour with carbofuran
metabolites having free hydroxyl group. Metabolites
without free hydroxyl group were visualized by treat-
ment with ethanolic NaOH (IN) to free hydroxyl group
prior to treatment with dye. The clean-up extracts
of the plant samples obtained at different intervals
were estimated quantitatively both by colorimetric
and enzymatic methods. The clean-up extracts of the
grain samples was estimated by enzymatic and TLC
methods only.

Results

Thin layer chromatographic analysis of the organo
soluble extracts of the plants raised from treated seeds
using ethyl acetate-hexane (1:1 v/v) indicated the pres-
ence of carbofuran and 3-hydroxy carbofuran. By using
ether-hexane (3:1, v/v) as the developing solvent again
the two spots having the Rf value of carbofuran (0.42)
and 3-hydroxy carbofuran (0.13) were observed
(Table 1). The organosoluble plant extract on hydrolysis
gave rise to the 7-hydroxy phenols of carbofuran and
3-hydroxy carbofuran thereby confirming their presence.
The aglycone forms of the water-soluble conjugates when
analysed by TLC showed the presence of 3-hydroxy
carbofuran and 7-hydroxy phenols of carbofuran and
3-hydroxy carbofuran. Indications of the presence of
another metabolite, probably 7-hydroxy phenol of
3-0x0 carbofuran, was also obtained. However, its
identity could not be established due to the lack of the
reference material.  The results obtained therefore,
indicated the presence of only two toxic compounds,
carbofuran and 3-hydroxycarbofuran. Based on the
determination of carbamates in the organosoluble plant
extracts by colorimetric and enzymatic methods, the
individual amounts of these compounds were estimated
as per the procedure outlined under Fig. 1. For
obtaining the quantitative estimate of conjugated/ 3-
hydroxy carbofuran. the silica gel corresponding to the
standard was scrapped from the chromato plate, eluted
with acetone and estimated colorimetrically. The results
obtained (Table 2) indicated significant amount of 3-
hydroxy carbofuran even 4 days after germination.
About 62 per cent was present at 4 days which increased
to 82 per cent at the end of 42 days of germination.
Furthermore, quite a significant portion of 3-hydroxy
carbofuran was present in free form. Similar pattern was
observed in the case of other treatments.
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Table 1. rf values of carbofuran and its metabolites by
TLC
Compound Developing solvbents
a

Carbofuran 042 0.58
3-hydroxy carbofuran 013 0.29
7-hydroxy phenol of carbofuran 0.70 0.80
T-hydroxy phenol of

3-hydroxy carhofuran 0.46 0.56

a-Ether -hexane (1:1, v/v), b-Ethyl acetate-hexane (1.1, v/v)

The combined levels of carbofuran and 3-hydroxy
carbofuran at different stages of plant growth as a
result of various treatments are presented in Fig. L
In the case of crop raised from seeds treated at the rate
of 5 ¢ of carbofuran per 100 g of seeds, the amount of
carbamates was 2.64 ppm at 4 days of germination which
increased upto 5.8 ppm after 11 days of germination. The
insecticide degraded to 0.34 ppm and below detectable
level (0.1 ppm) after 42 and 50 days of germination
respectively. In the case of seeds treated at the rate of
10 g per 100 g of seeds, the levels of carbamates were 3.6
and 8.2 ppm at4 and 11 days of germination respectively.
The insecticide was degraded to below thetolerance level
0f0.5 ppm in 50 days. In the case of plots where the soil
application at the rate of 1.5 kg a.i./na was given in
addition to the seed treatment, the level of carbamates
came helow the tolerance level of 0.5 ppm in plants after
50 days of germination. The level of residues in the
8rains in all the treatments were below the tolerance of

1 ppm.

Discussion
The metabolites of carbofuran in maize plants were

Table 2. amounts of carbofuran and 3-hydroxy carbofuran

IN MAIZE FLANTS AT DIFFERENT STAGES OF GROWTH*

Days after 3-hydroxy carbofuran 3-hydroxy
germination Carbofuran - _ carbofuran
Free Conjugate %
4 1.00 1.14 050 62.12
1 2.67 2.92 0.30 5467
18 111 2.29 0.35 70.40
26 0.29 0.92 0.72 84.97
34 0.11 0.45 — 80.35
42 0.06 0.28 BDL 82.47
50 BDL BDL o) —
Grain ® 9 ? —

—Not done o
BDL-Below detectable limit of 0.1 ppm.
t Seed treatment 5% (active ingredient).
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found to be 3-hydroxy carbofuran and 7-hydroxy
phenols of carbofuran and 3-hydroxy carbofuran.
Indications of the presence of 3-oxocarbofuran phenol
were also obtained. Major portion of carbamates rang-
ing from 50 to 60 per cent was, however, associated with
3-hydroxy carbofuran. The results did not reveal the

9 .
( e—— —oSeed treatment 5/a.i.;
8t ———Seed treatmenti0/al.;
~—aSeed treatment 57a.i.g
7F + soil treatment @
1.5 kg a.i/ha
2
& st
N~/
Wl
3 4f
i
3 S
ol
l 3
-0

10 20 30 40 50 60
 DAYS AFTER GERMINATION

Fig. 1: Combined residues of carbofuran and 3-hydrox¥_ carbo-
furan in maize plants after treatment of seeds and soil application.

Following procedure was adopted for computation of carbo-
furan and 3-hydroxy carbofuran from the estimates of carbamates
obtained through colorimetric and enzymatic methods.

Standard curves of carbofuran and 3-hydroxy carbofuran were
obtained by colorimetric and enzymatic methods. By colorimetric
method, one unit of 3-hydroxy carbofuran can be expressed as one
unit of carbofuran_because both compounds gave the same optical
density-concentration curve. However, the concentration of 3-
hydroxy carbofuran required was 4 times than that of carbofuran
to cause the same level of inhibition of acetyl cholinesterase. The
amount of 3-hydroxy carbofuran can, therefore, be exFressed on
£ unit of carbofuran when estimated by enzymatic method. The
estimates of carbamates present as carbofuran and 3-hydrox?;
carbofuran in the or%ano-soluble plant extracts obtained throug
the use of these methods were expressed in terms of carbofuran.
The relative amounts of carbofuran and 3-hydroxy carbofuran
were then computed using the following linear rélationship between
the two methods:

Estimate of carbamates in terms of carbofuran b{ colorimetric
method be M and by enzymatic method be N. Let the amount of
carbofuran be X and the amount of 3-hydroxy carbofuran be Y.

Then, M=X+Y
N=X+Y/4
M-N =3Y/4
Y (amt. of 3-OH carbofuran)=(M-N)f
X (amt. of carbofuran) = M-Y.



20

presence of 3-oxo carbofuran and 2,2-dimethyl 2-3
dihydrobezofnranyl-7-N-hydroxy methyl carbamate.
Metcalf et al.4 also found 3-hydroxy carbofuran and
7-hydroxy phenol of 3-0xo carbofuran in the corn raised
from seeds treated topically with carbofuran. The toxic
carbamates in corn raised from treated seeds were only
carbofuran and 3-hydroxy carbofuran. Ashworth and
Sheets1l and Van Middelem and Peplow13 also found
that the major metabolite was 3-hydroxy carbofuran in
tobacco and cabbage respectively. Butler and Me
Donoughl4found the presence of negligible amounts of
3-0xo0 carbofuran in cucumbers, lettuce, potatoes and
tomatoes raised in soil treated with carbofuran. Turner
and Caro8 conclusively demonstrated the presence of
3-0x0 carbofuran inaddition to 3-hydroxy carbofuran in
maize plants raised in soil treated with carbofuran. The
absence of 3-oxo carbofuran in the present studies may
be due to the difference in the methods of application of
the insecticide. Knaak et al.15 and Knaak6 considered
that plants receiving carbofuran metabcilsed it to 3-
hydroxy carbofuran and 7-hydroxy phenols of 3-0xo
carbofuran and 3-hydroxy carbofuran which were largely
stored as conjugates. In maize plants also, these
metabolites were found as conjugates. It was, however,
interesting to note that quite a significant portion of 3-
hydroxy carbofuran was also found in the free form.
The absence of 3-oxo carbofuran and its presence as
phenol indicated this compound to be hydrolytically
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unstable as has already been suggested by Metcalf et al.4.

The results further revealed that the uptake of carbo-
furan depended upon the dosage applied on the seeds.
The degradation was found to be quite rapid. In the
plants raised from seeds treated with 5 and 10 per cent
active ingredient the level of carbamates was reduced by
50 per cent between the sampling done at 11 and 18 days
of germination. About 94 to 96 per cent was degraded
atthe end of 42 days. It appears that in addition to the
metabolic degradation the dilution factors due to growth
of the might have also substantially contributed in bring-
ing down the level of residues. Fairly rapid break down
ofcarbofuran has been reported by various other workers
in different plant species4 11’1617. On the basis of
combined residue of carbofuran and 3-hydroxy carbo-
furan, the levels less than tolerance of 0.5 ppm was
reached after 42 days of germination at the recommended
treatment of seeds with 5 per cent carbofuran. The
combined level of carbamates was below the tolerance of
0.1 ppm in the matured grains even when applied at
twice the recommended concentration.
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The physico-chemical and farinographic characteristics of 15 samples belonging to 1970-71 croE of ‘Kalyan sona’, a new high

yielding variety of wheat, collected from different wheat producing areas in India were studied wit

use to which this variety of wheat can be successfully utilised.

a view fo find out the best end
he study revealed that these samples though seemed hard and

amber coloured remarkably differed in their quality characteristics such as thousand kernel weight, hecto litre weight, moisture
content, total yield of flour, gluten content, sedimentation value and gluten strength in the grains obtained from different places.

The availability of systematic data on the quality
characteristics of some of the promising high yielding
varieties of wheat such as ‘Kalyan sona’ will not only
help in formulating a comprehensive price policy that
will enable the farmers to get a fair return for their
produce but also will facilitate the marketing agencies in
procuring the wheat for different purposes. Besides,
such a compilation of data will enable the plant
breeders to evolve better quality of this variety by induc-
ing desirable characteristics in them. While the physico-
chemical characteristics of wheat and the effect of
environment as well as the varying levels of nitrogen
application, etc. have been extensively studiedl-7, very
little has so far been studied on the rheological charac-
teristics of Indian wheats8-11. The present study was
undertaken to observe the variations in different quality
characteristics within a variety and also to find out the
suitability of this variety for various usages. It may be
noted that the present system of grading wheat and its
flour, does not indicate the end uses to which they are
better suited.

Materials and Methods

Outofthe 15samplesof 1970-71 crop of wheat, 11 were
from different areas in Maharashtra (Nagpur, Raver,
Amalner, Barshi, Bombay, Pune, Dhulia, Amaravathi
Buldana and Nasik) 2 from Rajasthan (Begum and
Bhilwara) and one each from Madhya Pradesh
(Jabalpur) and Gujarat (Anand). After removing the
various defectives, the samples were thoroughly cleaned
with a clipper in the laboratory before analysis.

Physical and chemical characteristics: The total yield
of flour was determined in duplicate by milling 5009 of
the sample for each determination on ‘as is basis” in the
Brabender experimental mill (Quadrumant Junior).

The relavant methods prescribed by the Indian
Standards Institution were adopted for the determina-
tion of the following factors: (a) Thousand kernel
weight12; (b) hecto litre weight13; (c) moisture;
d) gluten contentld; and (e) sedimentation valueld,

Farinographic characteristics: The method followed
was in essence that of the American Association of
Cereal Chemists16.

Results and Discussion

The results obtained are given in Table 1 and 2.
Photographs of two typical farinograms of the same
variety procured from Dhulia and Nagpur (both in
Maharashtra) are also given.

Out of the 15 samples only one sample collected from
Nagpur area weighed below 30g while determining 1000
kernel weight. With the exception of 3 samples, one each
from Nagpur, Jabalpur and Gujarat, all the remaining
samples gave hecto litre weight above 80 kg. Only in
one sample procured from Bombay the percentage
of moisture exceeded 12 but for milling purposes
the moisture content shown by the sample was well
within the prescribed limits. The total flour yield of 5
samples was above 70 per cent. In two samples procured
from Chittor and Bhilwara areas in Rajasthan, the gluten
content was below 11 per cent. In majority of samples
the sedimentation value was around 25.0 units.

The ratio between sedimentation value and gluten
content may be considered as a rough index of gluten
quality. In two samples the ratio between these two
factors was 1:2.5 and 1:2.9 while in others it was below
1:25. The samples from Dhulia which had 12 per cent
gluten and 35.0 units of sedimentation value showed
highest gluten/sedimentation ratio i.e. 1:2.9.

The higher percentage of water absorption of the

minninfnfl
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Table 1. physical, chemical and milling characteristics of kalyan sona wheats

Physical characteristics Milling characteristics
Place of production 1000 Kernel H. L. wt Moisture Flour Bran
wt () (Kg.) content yield content
(%) (%) (%)
Anand 3.0 m 9.2 10 30
Jahalpur 39.7 18 91 12 28
Nagpur 29.9 7 112 i 29
Nagpur 35.0 8l 101 7 28
Raver Dist. Jalgaon 349 82 109 67 3
Amalner Dist. Dhulia 38.2 8 8.8 n 29
Barshi Dist. Sholapur 334 80 91 67 3
Bombay 310 82 126 67 3
Baramati Dist. Pune 39.0 83 118 67 3
Dhulia 34.0 84 104 67 ke
Morshi Dist. Amarvathi 36.0 84 103 69 a
Mehekar Dist. Buldana 35.0 84 119 67 3
Satna Dist. Nasik 35.0 82 119 67 3
Begun Dist. Chittor 39.0 81 109 67 3
Bhilwara 40.0 82 111 68 32
Mean 36.3 8l 106 68.6 314
Range 29.9t0 40.0 T1t0 84 8.8 10 126 67t 72 2810 33

Table 2. farinographic and chemical characteristics of kalyan sona wheats

Farinographic characteristics Chemical characteristics

Place of production W.A. DDT DST DRT DS. Gluten SV.

(%) (Min) (Min) (Min) (BIU) cor;/tent SV. ratio

0

Anand 67.0 34 3l 6.5 40 110 25 2.3
Jabalpur 675 35 30 6.5 64 122 28 2.3
Nagpur 66.4 39 0.8 47 80 123 26 21
Nagpur 66.0 3.0 11 41 10 11 19 L7
Raver 69.3 37 0.7 44 10 124 19 15
Amalner 67.0 30 1.0 4.0 100 140 26 19
Barshi 67.5 35 0.8 43 60 120 24 20
Bombay 67.3 39 29 6.8 40 111 2 2.5
Baramati 66.0 30 3.2 6.2 30 120 2 2.3
Dhulia 66.5 56 3l 8.7 10 120 3% 29
Morshi 67.0 45 2.4 6.9 20 134 29 2.2
Mehekar 64.9 4.0 4.0 8.0 20 124 29 2.3
Satna 62.5 25 15 4.0 5 118 23 19
Begun 66.0 45 3l 1.6 15 1.08 25 2.3
Bhilwara 64.0 25 30 55 40 106 25 24
Mean 66.3 3.6 2.2 59 44 119 258 2.2

Range 625t0 693 25t056 07t040 40t87 5t0100 106t0 140 19t0 3 15t02.9
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samples (generally above 60 per cent) showed good
hydrophylic nature of the gluten, the strength of which
may be considered as from medium strong to strong.
In four samples from Dhulia, Buldana, Morshi and
Chittor, the dough development time was 4 min and
above. This may be considered to be the characteristic
of strong gluten. The dough stability time in six samples
viz. from Nagpur, Jalgaon, Dhulia, Sholapur and Nasik,
was very short and this indicated lack of mixing toler-
ance. The dough resistance time varying from 7.6 to 8.7
min in the three samples from Chittor, Buldana and
Dhulia indicated greater fermentation tolerance. In the
five samples procured respectively from Anand, Jabalpur
Bombay, Pune and Amaravati, the dough resistance
time was above 6.0 but below 7.0 min exhibiting thereby
medium tolerance. In the remaining samples the dough
resistance time was below 6.0 min and this indicated
poor tolerance.

The following inferences could also be drawn from the
farinographic studies:
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(0 The samples showing a dough resistance time above
6.0 min and with an average gluten content of 11.9 per
cent and an average of 27.2 units of sedimentation value
were suitable for blending with strong flour or for
preparing chapatties.

(Il) The flour of the remaining samples could be used
as all purpose flour.

Finally it may be added, that wheat of one and the
same variety when cultivated under different agro-
climatic conditions may not yield a produce of uniform
quality, but may differ in quality characteristics, on
account of various reasons some of which are still
difficult to explain.
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Corrosion behaviour of tiné)late with some fruit products has been studied using polarisation technique. Among diiferent

fractions of mango pulp an

orange juice, or%amc acid fraction was more corrosive. Among different organic aci

s studied,

malic acid was found to be least corrosive, while oxalic acid was higihly corrosive. - Corrosion current increased with decrease

in the thickness of tincoating and grain Size structure in presence of I ] .
is useful in can manufacturing units or in research work connected with corrosion studies an

Several methods are being followed to determine the
degree and nature of corrosion of tinplate. A number of
rapid corrosivity test methods have been developed in
recent years utilizing the electrochemical methods. A
corrosivity tester has been developed by Dalyl Reznik
and Manheim2developed an electrochemical method for
following the corrosion of a can containing the product
after normal industrial processing by fitting a calomel
electrode hermatically into the container. A method
for predicting the occurrence of a type of pitting corro-
sion in plain tinplate cans of food has been described by
Board et alA Other known tests striving for correlation
with test pack method are crystal size, porosity, pickle lag
and iron solution value testsd. Kamm et al.5, developed
an accelerated test for tinplate using grape fruit and other
juices.  The galvanodynamic and Potentio-dynamic
methods including the appropriate equipment have been
described by Reid6 and Johnson7. Recently Sherlock
et al.8applied the polarisation measurements to find the
rate of dissolution of tin from tinplate in oxygen free
citrate solutions.

In India, at present, the practice to express the extent
of corrosion in canned food products is the actual
canning of the product and determination of tin and iron
contents in canned product and observing the appear-
ance of the can interior periodically. The possibility of
application of polarisation studies for the corrosion
behaviour of tinplate with some fruit and vegetable
products has been initiated and the results of these
experiments are presented in this paper.

Materials and Methods
Raw material:  Mango nectar (15°Brix and 0.5 per

mango nectar and orangejuice._ Polarisation technique
evaluation of tinplates or cans.

cent acidity) prepared from ‘Badami’ (‘Alphonso’)
variety and Coorg Mandarin orange juice (15°Brix and
0.5 per cent acidity) were used in these experiments.

Tinplate: Tinplates with varying thickness of tin-
coating and different grain size structure manufactured
by M/s. Hindustan Steel Ltd., Rourkela, India were
used in these experiments.

Separation ofdifferentfractions:  Organic acid, amino
acid and sugar fractions from mango pulp and orange
juice were separated by passing through cationic and
anionic exchange resins and eluted serarately following
the method described by Hussain et al9.

Tin content:  Tin content from the composite sample
of six cans was determined in duplicate by the volu-
metric method described by Mckenzielo.

Polarisation cell:  The rate of corrosion was measured
by polarisation technique under nitrogen atmosphere as
described by Fontana and Greenell,

The polarisation cell consisted of a 250 ml round
bottom flask fitted with ground glass joints with
provision for the admission of electrode, solution and
gas. A platinum electrode served as auxiliary electrode
and the reference electrode was saturated calomel
electrode (SCE). A high voltage d.c. source in combi-
nation with variable resistance was used as a constant
current source for polarising its electrolytes. 200 ml
of the test solution was taken in the polarisation cell and
one sg cm (l cmx Llem) of the tinplate strip was immers-
ed in this solution. To measure the potential in the
cathodic region current of 0-100 micro amp and in the
anodic region 0-2 milli amp was passed through the
solution in the cell between the auxiliary electrode and
specimen. The electrode potential in millivolts (Emv)

+Central Electrochemical Research Institute, Karaikudi, Tamil Nadu.
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Table 1. tin content (ppm) in canned sugar syrup alone and in combination with different organic acids

Storage period o L Succinic o Citric
(months at 37°C)  Sugar syrup Oxalic acid Citric acid acid Malic acid +malic
+ succinic acid

Initial Traces 65 3 32 30 29

3 o 265 125 130 123 128

6 25 385 258 246 219 224

9 32 456 356 293 250 265

12 3 576 406 347 324 328

was measured using a vacuum tube voltmeter. Values
of the applied current and the potential measured were
plotted on a semi log paper. By extrapolating the Tafel
lines of cathodic and anodic polarisation curves to the
corrosion potential, the corrosion current of the speci-
men was determined.

Influence of differentfractions of mango pulp: Orga-
nic acid, amino acid, sugar, sugar+organic acid frac-
tions were separated from 250 ¢ of ‘Badami’ mango
pulp. Eluates of different fractions were diluted with
distilled water (15 ml of the eluate made upto 100 ml).
After dilution, the pH of differentfractions were: organic
acid 1.6; amino acid 8.8; sugar 5.7; and sugar+organic
acid 2.6.

The potentials of the tinplate strips, having 1 1b of tin
coating per base box in the diluted fractions were
measured.

Influence of organic acids: Oxalic, citric, malic and
succinic acids (all 0.3 per cent) were adjusted to pH 4
with sodium hydroxide and mixture of citric, malic and
succinic acids (0.1 per cent each adjusted to pH 4).
_Effect of varying thickness and grain size structure of
tin coating: Tinplates with tin coating of 0.25, 0.5, 0.75
and 1.0 Ib per base box and grain size structure equiva-
lent to ASTM 12 No. 10 (small grain size) and No. 9
(big grain size) were used to determine the corrosion
behaviour in presence of mango juice and orange juice.

Results and Discussion

Influence of different fractions: 1t may be seen from
Fig. 1, in which the polarization curves of tinplate in
mango pulp are represented that,in most cases it is
difficult to isolate the Tafel region from the overall
polarization curve for making use of the same for
directly estimating the corrosion rate. However, it is
evident that the overall polarisation increases in the
order: sugar(S), amino acid (AA), sugartorganic acid
(S+OA), organic acid (OA) indicating thereby that the
corrosion of tinplate is maximum in organic acid fraction
and least in sugar fractions. These results are broadly in
agreement with the direct weight loss measurements for

different periods and also with the corrosion tests based
on the estimation of tin contents in the respective
medial3. o

Influence oforganic acids:  The polarisation behaviour
in the pure acids as well as in a mixture of acids is shown
in Fig. 2. The Tafelian behaviour is observed in a few
cases as far as anodic polarisation behaviour is con-
cerned. The cathodic polarisation masked to some extent
by concentration polarisation in all the cases. A qualita-
tive comparison of the polarisation behaviour indicates
that the corrosivity of organic acid decreases in the order
oxalic, citric, succinic, citrictmalic+succinic and malic
acid. The measurements of corrosion rates by the
method of estimation of tin content in the organic acids
given in Table 1, confirms the above results.

Influence o fthickness oftin coating: 1t may be observ-
ed from Fig. 3 and 4 that in both the mango nectar and
orange juice, the corrosion resistance increases with
increase in weight of tin coating, due to better coverage
of the steel surface by tin coating. The above results are
in agreement with the weight loss measurements carried
out for periods upto 12 months.

Influence of grain size of tin coating: The effect of
grain size on the polarisation behaviour of tinplate in
mango nectar and orange juice has been brought out
in Fig 5 and 6 from which it is clear that the coatings
with bigger grains are more corrosion resistant than
those with a smaller size, a fact which is also confirmed
by direct weight loss measurements12.

Conclusion: Steady state galvanostatic polarisation
studies have been made use of for evaluating the degree
of aggressiveness of different acids, and also to evaluate
the relative performance of the coatings of different
thickness and grain sizes. The agreement of the polari-
sation data with direct corrosion tests indicates that this
method can be made use of as a rapid method for
evaluating the tinplates in different food products. This
technique is only of a qualitative nature and it takes
about an hour for taking reading of one sample
after the preparation of solutions and setting up of the
apparatus.
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Effect of ambient temperature on the pesticidal activity ofa juvenile hormone analogue (JHA) ethyl trans-7. lI-dichloro-3, 7.11-
trimethy|-2-dodecenoate on khapra beetle (Trogodermagranarium Everts) larvae was studied. |t was observed thatabout 16 per cent
|arvae entered facultative diapause when reared at 44°C on semolina._Incorporation of 15to 100 ppm of JHA in the diet resulted in
a progressive increase in the percentage of diapausing larvae from 25 to 90 per cent. Diapausing larvae survived at 44°C for over
two months, but lowering of the temperature to 25°, 29° or 34°C resulted in termination of diapause and resumption of normal
development which was Interrupted in the presence of JHA. It is squested that JHA brings about a feed-back mhibition of the

neurosecretory system, which induces diapause and that khapra bee

action of JHA.

Slama et all have recently reviewed the potential
ofjuvenile hormone analogues (JHA) as pesticides. Our
earlier studies2-4 have shown that small concentrations
of methyl or ethyl farnesoate dihydrochloride could
control several serious coleopteran pests including the
khapra beetle (Trogoderma granarium Everts) under
laboratory conditions. Studies of several other investi-
gatorsd-7 have also established the potential use of JHA
as pesticides for Trogoderma sp. which is a major pest
of cereals in the tropics. All the studies reported above

e larvae can adapt themselves to counteract the pesticidal

were conducted at 27 to 34°C. In tropical countries like
India however, the day temperature may go upto as high
as 45°C. Since the activity of enzymes involved in the
metabolism of JHA is likely to be influenced by the
change in external temperature, the effectiveness of JHA
as a pesticide can be expected to be influenced by
temperature fluctuations. Studies are reported in this
paper which suggest that the biological activity of JHA
ethyl-trans-7.11-dichloro-3, 7.11-trimethyl-2-dodece-
noate (ETDD) on Trogoderma granarium Everts is
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dependent to a great degree on the fluctuations in the
environmental temperature.

Material and Methods

Juvenile hormone analogue ETDD was a generous
gift from Hoffman-La Roche (Switzerland). All the
experiments were performed at 44£2°C and 6075 per
cent RH using 16 to 18 day old khapra heetle larvae,
reared on semolina under identical conditions according
to the procedure described earlier8. Pesticidal action
of ETDD was tested by rearing the larvae on semolina
treated with 15 to 100 ppm of JHA according to the
method of Thomas and Bhatnagar-Thomas2. Each
treatment dose was replicated four times with 100 larvae
in each replicate, and appropriate control was set up
under identical conditions. To ascertain the morpho-
genetic effects of JHA, observations were generally made
every 24 hr. Any deviation from the above experi-
mental conditions is described in the text.

Results

Effect of JHA on larva at 44°C:  Observations on the
effect of JHA on larvae, at 44£2°C have been compared
on 20th day of experiment and are presented in Fig. 3
and the larval-pupal, pupal-adult intermediates as well
as the abnormal adults observed are shown in Fig. 1 and
2. The larvae which failed to pupate by 20th day of
experiment are regarded as diapausing larvae as they
undergo several supernumerary moults and show an
average gain in weight of about 2 mg over a period of
2-3 months.

From Fig. 3 it can be seen that in the control about
84 per cent larvae had completed development upto the
adult stage and 16 per cent larvae entered into facultative
diapause. In the experimental group the percentage of
larvae entering into diapause was dependent upon the
concentration of the hormonal analogue in their diet
and increased from 25 to 90 with increase in con-
centration of ETDD from 15 to 100 ppm, while the
percentage of adults declined from 52 at 15 ppm to 1 at
100 ppm. Similar decrease in the percentage of inter-
mediates from 23 to 8 was also recorded at these con-
centrations. However, it was interesting to note that at
15 to 30 ppm of JHA only larval-pupal intermediates
were recorded (Fig. 1, la and Ib) while at higher con-
cenerations mostly pupal-adult intermediates (Fig. 2,
No. 3 and 4) were obtained. Except at 15 ppm of JHA,
where the adults were normal in appearance, at all the
other test concentrations, they were larger and abnormal
(Fig. 2, No. 2).

Effect of reducing the temperature below 44°C: To
examine if diapauses introduced in the presence of JHA
by high temperature (Fig. 3) could be broken by lowering
the treatment temperature, the larvae which were in
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diapause for 65 days on treated as well as untreated
semolina were divided into three equal lots along with
their respective diets. Two sets of such larvae, consisting
of control as well as those containing 15 to 100 ppm of
JHA were transferred to incubators maintained at 34z
1°C and 29£1°C respectively, while the third set was
retained at AA£2( for another 25 days and then expos-
ed to 25+2°C for 6 hr and retransferred to 44°C to see
the effect of short exposure to low temperature. All the
three sets of experiments were examined daily for any
morphogenetic effects of JHA on the insect and the
results are presented in Fig. 4. Larval diapause was
considered to be terminated upon the pupation of the
larvae.

When the larvae were transferred from 44° to 347 1°C
(Fig. 4B) diapause was terminated on both treated as
well as untreated semolina within 4 to 5 days, as all the
diapausing larvae pupated during this period. In control
and samples containing 15 ppm of JHA, all the larvae
developed upto the adult stage within 9 days of transfer.
While in the presence of 20 and 50 ppm of JHA, 22 and
2 per cent of larvae developed into abnormal adults
(Fig 2, 2) and remaining 78 and 97 per cent into
larval-pupal intermediates (Fig 1, la and Ib). At 100
ppm of ETDD all the larvae developed into larval-pupal

Fig. 1 Lar\(al-EupaI transformations of Trogoderma granarium
Everts larva in the presence of juvenile hormone analogue at
various temperatures.

L, normal larva; P, normal pupa; la and Ib, dorsal and
ventral view of intermediate recorded at 44°C and 34°C,
sclerotization confined to everted wings, brown in colour, excessive
dorsal pubescence while ventral reglon comparatively free of
hair, abdomen larval; 2a and 2b, dorsal and ventral view of
intermediate mostly recorded at 29°C, wings everted opaque like
omoBdskms, soft pale white body with short larval setae preserved
on abdomen.
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Fig. 2. Pupal-adult transformations of Trogoderma granarium
Everts larva in the presence of juvenile hormone analogue at
various temperatures.
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By lowering the temperature from 44° to 25i2°C for
6 hr the diapause of khapra beetle larvae was broken to
various extent (Fig. 4A). In the control about 90 per cent
larvae developed into adults in comparison to 58 per cent
at 15 ppm and 10 per cent at 20 ppm and the latter were
abnormal. In addition to this about 58 and 47 per cent
pupal-adult intermediates (Fig 2, 5 and 6) were re-

1, normal adult; 2, abnormal adult, one-and-a-half times thecorded at 20 to 100 ppm of JHA. These intermediates

size of normal adult, wings with partial sclerotization and held
at an angle to the abdomen, mouth parts and genitalia abnor-
mal; 3, Intermediate recorded at 44°C, adult-like shape, short
wings, body covered with excessive pubescence, mouth parts
and genitalia abnormal; 4, intermediate form recorded at 44°C
anterior normal adult-like with normal mouth parts and _head
capsule, abdomen with crescent shaped pu?al cuticle, genitalia
arrested with localized pupal cuticle; 5, intermediate produced
upon lowering the treatment temperature from 44 to 25°C for 5
hr, head capsule, mouth .Parts_ adult in nature, short sclerotized
wm?s, abdomen pupal with mid-dorsal sclerotized patches, while
ventral region fully sclerotized:; 6, same as 5 except both dorsal and
ventral parts completely sclerotized.

intermediates and no pupal-adult intermediates or
abnormal adults were observed.

Within 7 to 8 days of transfer of the larvae from 44°C
to 2921 °C the diapause was terminated and all the
larvae pupated in the control group and developed into
adults by 12th day (Fig. 4C). Exceptat 15ppm of ETDD
where 70 per cent normal adults were recorded, the rest
ofthe larvae at 15 ppm and higher concentrations of JHA
developed into larval-pupal intermediates (Fig 1, 2a
and 2o).

100 =

g 8
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o

PERCENT LARVAL OEVELOPMENT
~
S

differed markedly from those observed at 44°C. The
percentage of larvae unable to terminate diapause state
varied from 10 in the control to 8 and 53 at 15 ppm and
100 ppm of JHA. These larvae continued to be in dia-
pause for another 25 days when the experiments were
discontinued.  These studies indicate that without
exposure to the low temperature the larvae probably
would have continued in diapause state at least for 30 to
35 days.

Discussion

Diapause in khapra beetle larvae has been described
by Burges910 and is known to occur at or below 30°C
and in the presence of faecal matter in the diet at opti-
mum temperature of 34°C. However, this is the first
instance when diapause has been detected in these larvae
at higher temperatures. Author’s previous studieslhave
shown that diapause can be induced in these insects at
34°€ with 300 to 1200 ppm of JHA. The level of JHA
required to induce 90 per cent diapause at 44°C is now
found to be only 100 ppm of JHA. A recent report by
NairIlindicates that at 30°C a much higher level of JHA
(1 per cent) is required for inducing diapause in khapra
beetle larvae. As discussed earlierdinduction of diapause
in khapra beetle larvae in the presence of 300 to 1200
ppm of JHA was possibly due to insufficient food
consumption. Since the concentrations of 15 to 100 ppm
of JHA employed in the present studies were too low to
affect food consumption, insufficient food intake is
unlikely to be a major factor responsible for diapause.
However, induction of diapause in 16 per cent control
larvae together with the dose dependent relationship
between externally administered JHA and percentage of
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diapausing larvae suggests that both temperature and
JHA are causative factors in induction as well as main-
tenance of larval diapause. Termination of larval dia-
pause upon lowering of temperature from 44 @ as well
as the differences in the morphogenetic effects of JHA at
various temperatures further suggest that the rate of
metabolism of JHA may be different at various tempe-
ratures.

Although the present studies do not give any infor-
mation on the physiological mechanism(s) involved in
diapause at various temperatures, the termination of
diapause in about 50 per cent larvae upon a short expo-
sure (6 hr) to 25°C suggests that the mechanism(s)
involved in induction as well as termination of diapause
are reversible. 1t is conceivable that the high tempera-
ture inhibits synthesis or inactivates the enzymes involv-
ed in JH/JHA degradation resulting in the increased
titre of the hormone and the analogue in the haemocoel
ofthe larva. The increased titre of the hormone probably
induces diapause by feed-back inhibition of the neuro-
endocrine system, thereby postponing the “critical
period” essential for the action of exogenous JHA as a
pesticide. Termination of diapause upon exposure to
lower temperatures may similarly be attributed to the
acceleration of synthesis of JH/JHA degrading enzymes
or their stability, thus facilitating the action of low con-
c?fntrations of exogenous JHA to exert its pesticidal
effect.

Present observations on the termination of diapause in
about 50 per cent larvae on short exposure (6 hr) to low
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temperature, further indicate that the chances of khapra
beetle larvae entering and continuing in diapause in tro-
pics are remote, since the night temperature is generally
found to be about 25°C during summer. However,
temperature is only one of the several factors known to
induce diapause in khapra beetle. It is known that
khapra beetle larvae can survive conditions of high
population density, insufficient food, presence of excreta,
etc., upto 4 years9,10. These factorshave to be taken into
account while considering the practical development of
pesticides based on JH, since JHA mixed with the diet is
stable only for about three months3. Thus the ability of
khapra beetle larvae to undergo diapause at high tempe-
rature in the presence of low concentrations of JHA or
high concentrations of JHA at low temperatures31l,
together with the ability of such larvae to develop into
normal fertile adults in the absence of JHA3L suggest
possible limitations on the use of JHA as pesticides. Itis
likely that larvae of khapra beetle as well as other insects,
where JH/JHA has been shown to be the principle agent
for larval diapaused 11-14 can employ their inherent
capacity to enter diapause as a means of overcoming
the pesticidal activity of JHA and may, therefore, be able
to develop resistance to JHA in due course of time.
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An acceptable egg substitute has been formulated using whey protein isolate in place of egg in cake mix. Loafvolume was found

to be maximum in the whey protein based cakes.

Foam stability was studied at diiferent levels of sodium caseinate, calcium caseinate and lecithin. Sodium caseinate did not
improve the foam stability. Calcium caseinate was found to have a favourable effect on the stability of the foam. Addition of
lecithin to the formulation had an adverse effect on the foam stabilising properties.

A material that could substitute egg in the manu-
facture of bakery and confectionary products has been
long sought by the food industry. Development of
suitable materials, with milk proteins as base, possessing
the functional characteristics of egg, would be of special
interestin a country like India where a majority of popu-
lation have religious reservations on the consumption of
egg as such or with other food products.

It has been well known that whey proteins, contribute
substantially towards the foam forming characteristics of
milkl. Pavcek2 and later on Lindewald and Grubend
have reported preparations of egg substitutes using a
blend of skim milk and whey mixture. In recent years,
methods have been developed for the isolation of whey
proteins by cold precipitation technique using ionic-
hydrocolloids, thereby preserving the functional charac-
teristics of whey proteinsd. The presentwork was under-
taken to evaluate the foam forming and whipping
abilities of whey protein complexes with carboxymethyl-
cellulose and emulsifiers. The efficacy of use of such
combination for cake making was also experimentaly
ascertained.

Materials and Methods

Whey protein-CMC complex was prepared from
casein whey according to the methods of Hidalgo and
Hansend. Sodium caseinate and calcium caseinate were
obtained from the Experimental Dairy, National Dairy
Research Institute, Karnal.

Measurement of whipping ability: W hipping ability,
specific volume of the foam and foam stability were
determined according to the method of Hansen and
Black5. Specific volume of foam was expressed as ml
per g. The rate of free volume released from the foam
was taken as an index for foam stability.

Manufacture of cake: For the evaluation of suitabi-
lity of formulated egg substitute for cake making the
following recipe was used.

Percentage
Sweetened condensed milk 51.0
Butter 14.6
Maida (wheat flour) 32,0
Baking powder 12
Vanilla 0,6
Baking soda 0.6

The egg, egg substitute and water for egg substitute
added were 12, 9 and 8.9 per cent respectively of the
above mixture.

Preparation of cake: The butter and maida (wheat
flour) were beaten to a creamy consistency. Sweetened
condensed milk, baking powder and baking soda were
mixed. EQg substitute was dispersed in the water
required for cake making and aged over-night before
mixing with other ingredients of cake mix. The mixture
was then transferred to a mechanical kneader and the
beaten mixture was placed in a mould and baked in an
electrically heated oven at 110°C for 90 min.

Determination ofrise in volume during baking of cake:
This was determined by modifying the method of
American Institute of Baking6. 250 m| 6Vi) of cake mix
was poured into the cylindricalmoulds (1 00 m capacity).
After baking, the void volume above the cake surface in
the mould was filled with fine ground sugar and levelled
upto the brim. The volume of this sugar was determined
(V). Likewise the volume of the sugar in the empty
moulds was determinded (V3. Volume ratio was
determined as follows:

(V3-V2)-Vi

Vi
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Fig. 1. Effect of additives (sodium caseinate, calcium caseinate &

lecithin) on the foam stability of CMC-complexes

X —X. Sodium caseinate; ¢+ —«  Sodium caseinate + 0.1%
lecithin: A — A> Calcium caseinate + 0.1 % lecithin: O —0O,
Calcium caseinate.
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Sensory evaluation of cake: Subjective examination
of cake was done in accordance with the method re-
commended by the American Institute of Baking for
cake scoring. External characteristics of cake were
examined for the colour of crust, symmetry of form,
body and texture. Internal characteristics were examined
for the crumb structure, size and uniformity of cells,
uniformity of baking, crumb colour and structure,
flavour and mastication qualities.

Results and Discussion

With a view to determine the optimum level of whey
protein-CMC complex for the study of foam stability in
these trials, the spray dried material was dispersed in
water at 2.5, 5.0, 7.5 and 10 per cent level using a me-
chanical stirrer and soaked overnight. At 7.5 and 10
per cent levels there was considerable difficulty in wetting
and dispersing of powder. The specific volume at 2.5
and 5 per cent levels was observed to be 2.7 and 2.08
respectively. From these trials it was concluded that the
spray dried materials at 5 per cent level in water could be
suitably utilised for the formulation studies.

It was observed that spray dried whey protein-CMC
complex exhibited superior whipping properties com-
pared to egg, producing a-stiff foam. Since whipping of
solutions containing only CMC do not produce com-
parable foams, Hansen and Black5 attributed this pro-
perty to the whey proteins.

The effect of addition of sodium and calcium casei-
nates to spray dried whey protein-CMC complex on
the foam stability was studied at 10, 20, 30 and 40 per
cent levels. The resulting mixtures were dispersed to
give 5 per cent whey protein-CMC complex in water.
Foam stability of these mixtures was measured and
results are expressed in Fig. 1. Addition of sodium
caseinate does not show a favourable effect on the
foam stability. Addition of sodium caseinate for the
formulation of ‘egg substitute’ was, therefore, not
considered worthwhile in the trials on cake making.
However calcium caseinate exhibited a very favourable
effect on the stability of the foam. It may be seen
from the Fig. 1 that addition of calcium caseinate at
concentrations upto 30 per cent in the whey protein-CMC
complex had substantial stabilising effect, but further
addition did not prove to be of more advantage for
imgroving.the foam stability.

omparison with egg: 1t was observed that the addi-
tion of lecithin to the formulation had slightly adverse
effect on the foam stabilising properties of the whey
protein-CMC complex as shown in Fig. 2. However
above 0.3 per cent level, addition of lecithin does not
further reduce the foam stability. 1t may be noted from
the Fig. 3, that the CMC-whey protein formulations
exhibited superior foam stabilities when compared to

Table 1. average score reports of the cakes made with egg
white and formulated egg substitutes
Characteristics Perfect Average scores
score A B C

A External
Volume 10 90 100 95 95
Colour of crust 8 75 7.0 70 7.0
Symmetry of form 330 25 2.5 25
Evenness of bake 3 30 30 30 30
Character of crust 3 2.5 25 1 25 1 25
Break & shred 3 25 25 25 25
Total score 0 275 215 20 270
B. Internal
Grain 10 95 9.0 85 9.0
Colour of crumb 10 95 95 95 95
Aroma 10 90 9.0 9.0 9.0
Taste 15 140 140 140 140
Mastication L 140 130 125 125
Texture 70 650 630 610 625
Total score 925 905 880 895

A:  Cake with egg white

B: Cake with whey protein-CMC complex

C: Cake with whey protein-CMC complex plus 30 percent

calcium caseinate
D

. Cake with whey protein-CMC comf)le_?h_plus 30 per cent
ecithin.

calcium caseinate plus 0.1 per cent
beaten egg, except in the case when sodium caseinate was
used.

The organoleptic evaluation of the cake prepared by
various formulations are given in Table 1.

Based on the results of foam stability whey protein-
CMC complex as such, and in combination of sodium
caseinate, calcium caseinate and lecithin, it was consider-
ed desirable to evaluate the suitability of following
mentioned formulations for the replacement of egg in
cake making:

0 Whey protein-CMC complex

i) Whey protein-CMC plus 30 per cent calcium

caseinate.

In our trials, cakes made with whey protein-CMC
complex (as substitute for egg) exhibited maximum-
swelling during baking. The volume ratio in this case was
found to be 2.5 (Fig. 4). The increase in volume during
baking when 30 per cent calcium caseinate was also
added in the whey protein—CMC formulation was
found to be 1.9 and was quite comparable with the
values obtained with egg cake. The depressing effect of
caseinate on the loaf volume during baking is also
observed in bread making, when low heat milk powders
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are used in the preparation of dough8. It appears that
caseinate in the Presence of undenatured whey proteins
form such complexes during haking, which have a de-
pressing effect on the Incréase in Volume. It may be
observéd therefore, that although calcium caseinate
improves the foam stability of the whey protein-CMC
complexes, but in cake making, their presence slightly
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Studies on Meat Evaluation of Broiler Chickens
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Meat evaluation of four breeds of broiler chickens in terms of dark-li

ht meat ratio and meat-bone ratio of raw and cooked car-

casses for differences due to 16 genetic groups produced in a 4x4dia|le£1-system were studied. Significant genetic group differences
for only meat-bone ratio of cooked meat were observed. Analysis for the effects of heterosis, purebreds, general combining ability,
maternal ability, specific combining ability and reciprocal is also presented. Purebreds and reciprocal effects were significant

(P < 0.05) foronly cooked meat-bone ratio.

Broiler meat s liked by consumers because of its
tenderness and Juiciness, Which determine fo a Iarge
extent the palatability. ~ Avatlability of actual meat and
the. relative proportion of. the type of meat (dark or
white) influence the choice of “broiler strain among
almost all meat consymers. T?/[pe of meat and meat-hong
ratio are, therefore, the impoftant characteristics contri-
butln% to the consumers preference. This study was thus
undeftaken to find out the difference in these poultr
Mmeaf attributes (on raw and cooked meat) in differerit
broiler strains and their crosshreds.

Material and Methods

Sixteen genetic groups involving white rock, White
Cornish, New Hampshire and Austrolarp. breeds in a
4x4 diallel system were produced for this investigation.

At the age of 12 weeks, 2 birds of each of the 16 genetic
group were taken for estimation of dark-whité” meat
fatio” and meat-bone ratjo on raw as well as cooked
carcasses. The cooking of the dressed carcasses was done
in an electric hot air oven at 163°C for 15 hr. Sixty
four carcasses used for this study were the random
sample representing the population Under test. _
Analysis of the data was conducted using the following
statistical model. o
Yij= fr+ Gitei]

here,
Yij=j-th observation of i-th genetic group.
JI-="overall population mean
Gi=I-th enetlcgrou (1=, 2-p, p=16)
eij—random errdr peculiar to ijth observation, NID
with mean zero and variance a~2
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Table 1. means of raw and cooked carcass cuts in different
GENETIC GROUPS OF BROILERS
Raw Cooked
Dark Meat Dark Meat
|I%ht ~ bone |I?ht ~ bone
meaf ratio  ratio  meatratio  ratio
White Rock (WR) 1.045 3.085 1.010 3.135
Australorp (A) 1.090 2.905 0.985 3585
White Cornish (chl 1.070 2.920 1.020 3.600
New Hampshire (NH) ~ 1.020 2.955 1.145 2.360
WRXxA 1.045 3.170 1125 2.580
WRXxWC 1.160 3.050 1110 3590
WRx NH 1.055 2.710 1.055 2.685
AXWR 1.080 2.800 0.950 3.100
AXWC 1.050 2.845 1.140 2.910
AxNH 1130 2,670 1135 2.610
WCXxWR 1.000 2.775 1.095 2.630
WCxA 1.025 3.170 0.990 3.340
WCxNH 1.150 3.020 1175 2.440
NHXxWR 0.995 2.910 1.085 2.875
NHxXA 1.040 2.965 1125 3.395
NHXWC 1.100 3.095 1.160 2.655
Overall 1072 2,917 1.081 2,910
(32) (32) (32) (32)
Table 2. analysis of variance OF RAW AND COOKED CARCASS
TRAITS FOR GENETIC GROUPS
Raw Cooked
Dark Meat Dark Meat
Sources of df  light  bone light bone
variation meatratio ratio  meatratio  ratio
Between genetic 15 0006  0.041 0010  0.339*
groups
Residual 16 0.008 0111 0017 0.069
*P < 0.05
Table 3. least square analysis of variance for raw and
COOKED CARCASS CUT TRAITS
Raw meat Cooked meat
Dark Meat Dark Meat
Sources of df  light . bone light ~ bone
variation meafratio  ratio  meatratio  ratio
Heterosis 1 0.08 253 1.76 0.08
Among purebreds 3 0.86 1.34 102 62.29*
General combin-
ing aangl 3 0.03 3.67 0.45 2.05
Maternal ability 3 0.95 8.88 031 19.05
Specific combin-
ing ability 2 0.88 9.09 040 2264
Reciprocal effects 3 043 2.67 120 42.99*
Error 14 0.79 10.11 2.08 9.28

*P <0.05.

25

Table 4. least square constants for purebred and reciprocal
EFFECTS FOR COOKED CARCASSES

Cooked meat

Effect Dark light  Meat-hone
meat ratio ratio
Purebred
White Rock (P 11) -0.300 2.150
White Cornish (P 223 -0.200 6.800
New Hampshire (P 33) 1.050 -5.600
Australorp (P 44) 0.550 -3.350
Reciprocal
R 12 -0.313 3.644
R 13 -0.344 0331
R 14 0.657 -3.975
R2 0.313 -3.644
R 23 0.269 1.337
R 24 -0.582 2.307
R 3l 0.344 -0.331
R 32 -0.269 -1.337
R34 -0.075 1.668
R4l -0.657 3975
R 42 0.582 -2.307
R 43 0.075 -1.668
Overall mean 1.067 2914

Since the genetic groups were significant in some
cases, detailed analysis as to the effects due to heterosis,
puredred, general” and specific combining abilities,
maternal ability and reciprocal was carried out using
model s suggested by HarveyL

Results and Discussion

Average of dark light meat rafio and meat bone ratio
of raw and cooked Carcasses of 16 genetic groups are
presented In Table . .~ _ . .

Dark-light meat ratio: This ratio ranged from 0.995 to
110 withan avera%e value of LO72In raw meat, while the
corresponding valugs for cooked meat were 0.985, 1.175
and 1081 respectively. Differences among genetic
8roups for this trait ‘were statistically_non-Sigrificant
Doth' for raw and cooked carcasses (Table 2). . This
Indicated that the proportion of dark light meat is not
varigble among_the broiler breeds and™ breed crosses
studied. This ralio remained almost constant with slightl
higher weight 0_f||§%ht meat than dark meat, Improvemen
of'the dark: light meat ratio_thrqugh involving these
brml,ebrls breeds”in crossbreeding 1s,” therefore, "nardly

0ssible,

p Meat bone ratio:  Values for this ratio ranged between
2,670 to 3,085 and 2.360 to 3.600 for raw and cooked
meat respectively (Table 1) with their overall average
as 2917 and 2910, Althoygh the genetic group différ-
ences were nqn-significant for raw meat, yét the differ-
ences were significant at P < 0.05 for Cooked meat.
Statistically significant differences for the latter may be
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indicative of the fact that the varymﬁ water |osses in
cooking Introduced variation due to the genetic grouRs
under study. Every possible care was taken to cook the
carcasses Under Same temperature and time, The
increase in the variability of meat-bone ratio may
probabl¥ be due to carcass differences within genetic
groups for raw and cooked meat and also due fodiffer-
ential water loss response from raw to cooking stage
among genetic 8roups. The overall meat-hone fatio in
raw and’ cooked were apparently similar but still the
differences for this ratio of individual genetic groups in
Most cases were ﬂu_ne marked. This may” indicate
that besides differential water losses from thé muscula-
ture, simifar losses could have occurred from hone
marrow after cooking. Some genetic grouPs may have
heavier, thicker bones at the "same_age than others,
eventuall affectm(T; the available edible poultry meat.
This needs to be sudied on a Iarger scale for selection
of only those genetic groups which make available more
of edible meat. _ _

Combmlng abjlities:  Analysis of variance for the
effects of heterosis, purebreds, general combining ability,
maternal ahility, specific combining ability and rec_lgro-
cal for dark-light meat ratio and meat-hone ratio Is
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presented in Table 3. Significant differences at P < 0,05
Were observed due to purebred and reciprocal effects for
cooked meat-bone ratio only. All other effects in case of
raw and cooked meat were pon-significant, This indicat-
ed that the four breeds and also their reciprocal combi-
nations differed in their meat-bone ratio, which direct
towards making selection of broiler breeds for more meat
bone ratio. FOr cooked meat the least square constant
for White Comish was maximum  followed by White
Rock, Australorp and New Hampshire in descendmﬁ
order (Table 4). Crossbred of Australorp male wit
White "Rock female, White Rock male ‘with White
Cornish female, White Cornish male with Australorp
female were the top three combiners and excelled over
their reciprocals.
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Describes the use of two abridged methods for Salmonella isolation from sheep/goat carcasses sold in the market. The various
strains isolated during the course of the study consisted of Salmonella bareilly, Aerobacter aerogenes, Aerobacter cloacae, Proteus

and Citrobacter freundii.

In food analysis laboratories for routine screening of
large number of samPIes _raP|dI . quick methods becOme
a necessity. This will facilitate the, 1solation and identifi-
cation of maximum number of diversified sero%/ es of
Salmonella as its presence.in food is not allowedL, The
methqds alsp have fo.saﬂs the criteria of sensitivity
combined with simplicity and rapidity. _

Different laboratories in the world fellow' different
methods23  The methods recommended by American
Public Health Association2 (APHA) and that described

by Thatcher and Clarka (T'Cr? are some of the procedures
adopted for routine working. The present” communi-
cation, deals with the efﬁca%y of these two methods for
(r:%\r/ggéggg the presence of Salmonella from sheep/goat

Materials and Methods

The media and reagents used were prepared according
to Thatcher and Clarka and Difco Manual5. The Poly-
valent ‘0" and polyvalent ‘H’ antisera used in these

"Department of Veterinary Bacteriology & Hygiene, Haryana Agricultural University, Hissar, Haryana.
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studies were obtained from Haffkine Institute, Bombay,
The meat samPIes were derived from different parts Of
sheep and goat caracasses sold in the local market. In
each case 25 g of the sample was transferred to 225 m
tetrathionate ‘broth and incubated at 3/°C for 24 hr,
These samples were processed as per APHA and TC
procedure With slight modifications.

The modifications introduced in APHA procedure
consisted of: (i) Discontinuation of the use of Salmo-
nella-shigella agar as the growth of Proteus and Pseudo-
monas especially the formér found invariably to mask the
%rowth of the other; (i1) characteristic colonies (grey to

lack colonies which show sometimes metallic sfieen in
the case of Bismuth Sulphite Agar and ﬁmk to fuchsia
or transparent to opaque colonigs with the surroundin
medium pink to red in the case of Brilliant Green Agar);
were further screened and purified on MacConkey’s
Lactose Agar (MLA) instead of Tryptone Agar; and (iii)
instead of"SIM medium as sugq_ested in thé procedure
motility test and indole reaction were carried out
Independently i motility and tryptone water media
respectively. "In the case 0f TC praCedure (i) Gillies. B’
medium used did not contain salicin. Absence of salicin
did pot matter much as the medium does not indicate
the fermentation of scrose and salicin independently:
i) serological tests with polyvalent ‘0" and polyvalent
H’ antiséras were not performed simultaneodsly as
indicated in the procedure hut the cultures, were first
tested with poIY\{aI@nt ‘0" antiserum. Agglutination test
with polyvalent “H’ antiserum was performed only with
those cultures which could not a?glutmat_e with” poly-
valent ‘0" antiserum, since the 1solatés positive for either
of the two antisera are, considered to be Salmonella.
Tests with group ‘O’ individual ‘O’, ‘H”and *V/i’ antisera
as laid dovin in.the procedure were not performed due
to non-ava|lab|I|t¥o the same. _

Isolates suspected to be Salmonella on the basis, of
apove tests as well as those isolates showmp typical
biochemical reactions (positive presumptive estx but
negative by serological tests (confirmative test) were
sent to National Salmonella and Escherichia ypmg
Center (NSEC) Kasauli, Simla for confirmation an

typing.

Results and Discussion o

A total of forty one isolates (which included
31 isolates pjochemjcally and serologlcallg_ typical and
10 ISolates biochemically '[)ZPICEH but”negdtive' serologi-
cally) were obtained from 45 sheep and”goat carcasses
using APHA and TC procedures. . On the hasis of our
ownstudy, as well as by NSEC, it was observed that
only three Isolates were confirmed as Salmonella bareilly.
Thé remaining isolates were identified as_Aerobacter
aerogenes (5); Aerobacter cloacae (20), Proteus (2),

3
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Citrobacter freundii 9%,_Aerobacter sp. (1) and one
unidentified isolate. Details of biochemical and serologi-
cal characteristics of the strains isolated and their typing
by NSEC are indicated in Table 1 _
‘During the analysis of foods for Salmonella, certain
difficulties are encountered which are not common with
the clinical material, Firstly, Salmonella in foods usually
comprise an ex_ceedm?Iy small number when compared
to the total microbial population. ~Secondly they are
mvana_blkl_ out-numbered by coliform  bacteria “thus
necessitating the use of selective enrichment media.
In the present studg, tetrathionate broth in combination
with Brilliant Greén Agar and Bismuth, Sulphite, Agar
were used for selective enrichment and djfferentiation of
Salmonellg. In spite of inhibitory and selective action of
these media the isolates gbtained in the present study
simulating the ?rowth and colony characters of Salmo-
nella managed {0 pass throu?h successfully and later on
Broved to e non Salmonelfa. “These non Salmonellae
eIonlged to Citrobacter, late lactose fermenting coliforms
and Proteus species. Hormasche and Pelliffos have
stated that colonies of Proteus and late lactose fermentars
belonging to Escherichia group produce similar colanies
on Brilliant Green Agar medium. Taylor and Sillikerz
have rePortedthat on _|smuth_SuIPh1t Agar mediumthe
non-Salmonella organisms simulating the growth. of
Salmonella appear "after 48 hr of incubation, the time
invariably required to grow Salmonella colonies also.
Non fermentation Qf lactose t:y Salmonella is the
grln(:lpal differential biochemical reaction. All the 41
almonella-suspected isolates were unable to ferment
|actose in MLA on primary isglation. On further studies
29 of these strains were identified as Citrobacter (9) and
A. cloacae (20). Citrobacter and A. cloacae are reported
to ferment laCtose8. Experiments of Lapage and Jai-
raman,o on known lactosg fermenting strains of different
genera of Enterobacteriaceae and” its revealation in
various lactose containing media, showed MLA to be
|east sensitive to record [actose fermentation especially
In case of Citrobacter and A. cloacag. _
Of the 41 Salmonella suspected isolates, 23 failed to
Produce H2S. Salmonella usually produces H2S10, with
he exception of sgeues like S. Soarartypm A, S. cholera-
suls, S. typhi-suis, S. sendei and S. berts. The isolation of
S. paratyphi A, from the food as an_external contami-
nantu and from the sheep carcass has heen reported.
Thergfore, these 23 jsolates though negative for H2S pro-
duction were tested agamst_ polyvalent “Q”™ antiserum,
which the%/ agglutinated readily, except_mgi 3isolates which
were bioc emmallgtxgmal hut serologicall negatlve. But
on further studies none of these isolates proved to be
Salmonella. Incidentally these cultures also could fer-
ment sucrose, a reaction rather rare with Salmonelfa. 1t,
therefore, seems to be advisable that those cultures,
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though positive for agglutination test against polyvalent
O™antiserum, but are Ha$ negative a5 well as Sucrose
positive, may be considered as Joubtful Salmonella.
. Agglutination test with poIFvaIent ‘0’ antiserum helps
in sCreening the cultures but at the same time as it is
apparent from this limited study, the reliance upon this
reaction for identification is not without risk. Since
cross_agglutination with polyvalent ‘O’ antiserum by
non-Salionellae is not an uncommon phenomenon214
As seen in Table 1 many of non-Salmonellae agglutinated
with polyvalent ‘0" anfiserum. Silliker and Greenbergis
have also made observations that there is an ubiquitous
distribution of non-Salmgnellae which a(t;glut_mate prom-
ptly in commercially available polyvalent antiserum.
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It Is therefore felt that the cultures showmg positive
reaction with polyvalent ‘Q’ antiserum should be
subjected to at least'one more biochemical test like lysine
decarboxylation which will differentiate Salmonella
from Citropacter and A, cloacae. Maore reliance on
biochemical test may suit to our conditions as ready
?C\)/Eﬂéablhty of the antiserum may prove to be a problern
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The skin pigments of brinjal (Solanum melongena) were extracted with acidic methanol and separated on alumina column. The
Ell%ments were further resolved into 7 individual components by two-dimensional microcyrstalline cellulose TLC using n-butanol-
|-water ((15:2:1?] and water-HCl-formic acid (8:4:1). The aglycone, sugars and acyl moieties of each component were

characterized on t

i

e basis of paper chromatographic study. De

Rinidin was found to be the only aglycone common to all the

compounds. Sugars detected in their conjugates were glucose and rhamnose. The presence of coumaroyl and caffeoyl moieties
was also noted.” On the hasis of these findings the pigments were tentatively characterized.

The anthocyanins in several fruits and vegetables have
been studied earlierl However, the anthaCyanin com-
position of only a few fruits and vegetables is known, in
detail23 The nﬂht red skins of radishes, the red skins
of potatoes and the dark purple skins of egg plant are
reported to contain anthocyan|ns4. o

. Some pigments of egy plant were identified as gluco-
sides, rhamnosides and’ coumaroyl '8l cosides of del-
phinidin5. - Similarly, caffeoyl ?Iy 0iCés of delghmldm
Wwere also reported o be present in the peels of Solanum
melongencfi.  The occurrence of violanin, a complex
triglycoside of delphinidin with glucose, rhamnose and

found one

coumaric_acid has heen regorte In the variety Burma p

akamura et al.

Beauty of S. melongenal al, found
plant and identified it as

major” anthacyanin” in egP _
delphinidin-3-(p-coumaro rut|n03|de21-5- |ucoside,

he work reported heré was undertaken to clarify the
apparent discrepancy regarding the identity of the”skin
pigments of brinjal (Solanum melongena).

Materials and Methods N _
The anthocyanin rich peels ?f brinjal were used as wg
ment source. “Alumina for column ¢ romatoqraphy S
obtained from Riedel, Germany; microcrystalline cellu-
lose for TLC from Acme Synthetic Chemicals, India;
alactose, glucose, . arabinose, xylose and rhamnose
rom Nutritional Bioghemical Corporation, Cleveland
Ohjo; and chlorogenic, caffeic, ferulic, coumaric and
gallic acids from S|%ma Chemical Company, U.S.A.
Isolation Qf anthocyanins; Pigments viere extracted
from fresh brinjal peels with Le litof 1.5N HCI-methanol
F_15 :8?} Per kg, After keePl\r}\? the mixture ove_rm?ht Itwas
iltered through layers of Whatman No. 1 filte aPer
The filtrate was vacuum concentrated to a lesser volume
and passed through a 15x Lcm alumina column brought
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2. cation of the samples; five batches of

to pH 5 with 2N NaOH as_empIO)Aed by Birkofer et al.Q
The.column was washed with methanol to complete the
elution of non-complex-forming phenolics and related
compounds. The comrl_)llex-formmg pigments were then
eluted with 1 per cent HC, ,

Estimation of anthocyanins:  Total anthocyanin con-
tent of the eluate was determined by the method of
single gH_totaI anthocyanin determination of Fuleki
and Francisl). _ _

Two ml of pigment solution was diluted to 100 ml
with 0.1 per cent HCI in methanol and its optical density
measured at 543 m/a using DK-2 Beckmann spectro-
hotometer.  The tofal antiocyanin content in terms of
delphinidin-3-glucoside was ~calculated _in  absolute
quantities using the reported value of its extinction
coefficientlL -

Thin layer chromatography: The acidic eluate from
the columin was furthér concentrated to 10 ml under
vacuum and then subjected to two dimensional micro-
crystalline cellulose thin layer chromatography as em-
pI_oh/ed by Nybom12 Glass plates of 10x 10" were coated
with a_suspension of microcrystalline cellulose to 0.35
mm thickness. - The two_solvent systems used were p-
3“5?'1 I-HCl-H20 (5:2:1) and water-HCI-formic acid

The' chromatograms were examined visually and the
numbering of spots. was done on the basis of increasing
R values” in the firs: solvent system, n-butanol-HCF-
H2) (5;2:1). The tentative idenfification was made by
com armg1 with the r%)orte% R?otocopmd chromato-
grams of anthocyanins by Nyoom12 _

Preparative thin layer chromatography: After ap?h-

hree microcrystal-
line cellylose TLC plates were processed mmultan_eousl;i
under identical conditions as hefore. The individud
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Table 1. chromatographic identification of aglycones, sugars and acyl moieties

. “Aglycone _ . Sugar moieties __Acyl moieties
Spots  Rfinwater-Acetic acid-HCl ~ Tentative ~ Rfin BAW |dentification Rf in BA _ Tentative
(10:30:3) (viv) identification  (4:1:5) system (4:1:5) system identification
1 0.30 Delphinidin — - - -
2 0.31 9 0.98 Glucose - -
3 0.315 )3 0.9 Glucose - —
4 031 ® 0.99,2.00 Glucose, Rhamnose ~ — = -
5 0.31 9 0.99 Glucose 0.82 Caffeic acid
6 0.315 9 0.99,2.00 Glucose, Rhamnose ~ 0.91 Coumaric acid
7 0.30 9 0.98 Glucose 091

spots from all the plates were eluted with 50 ml of 1 per
c%rgt Hr%l in methanol and concentrated to 10 ml under
vacuum.

Hydrolysis of anthocyanin glycosides:  The hydrolxsm
of anthocyanin glycosicles was carried out by thé method
en Io%e by Lévy and Zucherl3

0 o ml of solution of the conjugate, 5ml of 10 N
KOH was added and the hydrolysis was_allowed to pro-
ceed for 45 min at room temperature. The ;
was acidified with L ml of 6 N HCL and extracted five
times with double the volume of ethyl acetate. The
combined ethyl acetate extracts werg evaporated to
lesser volume Under vacuum. _

Paper. c_hromatogra hy of aglgcone ?chosme and
acyl moieties of anthocyanins: Both ethyl acetate and
aqueous fractions were co-chromatographed  with
authentic. sample ascendingly .on  Whatman No. 1
?aper using n-putanol-acetic acid-water (BAW) 54:1:5)
or 18 hr i'duplicate in order to check the acyl an su?ar
moieties of the anthocyanins respectively, Whereas for
aglycones the agueous portion alone was Used em onmgi
the”same chromatographic technigue using the Forésta
sth system—water-acetic acid-HCI {10:30:3) for
8

Results and Discussion

|solation of anthocyanins:  The crude acidic methanol
extract containing anthocyanins along with other natu-

hydrolyzate p

rally occurring phenolics was subjected to a preliminary
isolation b?:g passing throu%h an alymina column brougfit
to pH 5. Excepting the complex forming anthocyanins,
other less polar compounds were washéd off from the
column by methanol. No anthocyanm-tg/pe p|gbment Was
observed in the methanolic eluate because the dbsorption
maximum of the eluent was not in the 510-580° m-
regiond5. Birkofer et al.9reported that Al20shbrought to
5with 2N NaOH could be used to separate malvidin,
peonjdin and pelargonidin, which did not complex with
metal ions, from the comf)lexm plgrments petunidin
delphinidin_and cyanidin %yco& es. The former could
be eluted with methanol, the latter group with 1 per cent

hci. 0
Estimation of total antho,cxanms: The. method deve-
loped for total anthocyanin determination by Fuleki
et al.10 was used. In the present case “the single P’H
method (pH 1.0)" was preferred to “the pH différential
method (pH 1-4.5)" assuming that there is no antho-
cyanin degradation products %resent In the acidic eluate
from_the” column. A reported E*% value gf 559.3
for Dn-3-ﬁlu at 543 rapu was used in determining the
tota| anothcyanin content of brinjal peels. The vallie of
total anthoc;gmm content was found'to be equivalent to
.12_m(_i 0f Dn-3-glu per 100 g peels.

Thin “layer chroma pgraph%:_ FIP' 1 represents the
anthocyariin composition of orinjal” skin. When acidic
eluate Trom the alumina column was chromatographed

Table 2. anthocyanins in brinjal peels

Rf values
n-butanol-HCI-  Water-HCI-

Spot Aglycone
water (5:2:1) formic acid
(8:4:1)
1 0.08 0.05 Dn
2 0.09 0.15 Dn
3 0.10 0.05 Dn
4 0.19 - 0.50 Dn
5 0.30 050 Dn
b 0.50 0.52 Dn .
7 0.61 0.28 Dn

Sugar moiety  Acyl moiety Pigment*
— Dn _

Glu — Dn 3, 5-diGlu
R Gl Z Bl el

am, Glu I — n 3-Rut, 5-Glu

[ Caf Dn(?)-Glu(?M Caf >

Rham, Glu Coum Dn 3-(Coum)-Rut, 5-Glu_

Glu Coum Dn 3-(Coum)-Glu

*Dn = delphinidin, Glu-glucose, Rham - rhamnose, Rut-rutinose (glucose+ rhamnose) Caf = caffeic acid, Count=coumaric

acid.
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—er—oh—65 U1
----- é-rdvWattr-HCI Fomic acid (6:4:1 >
Fig. 1. TLC of anthocyanins of brinjal peels

on microcrystalline cellulose two-dimensional thin layer
chromato?raphy_ using n-putanol-HCl-water (5:2:1) dnd
water-HCI-formic acid (8:4:1), seven distinct purple
Spots were wsuallx_detected. _These spots were tentafiyel

|dentified as delphinidin derivatives on the basis of find-
|n85 of NybomZ2 The low Ry value of spot 1- 0.08 and
0.05 in_n-butanol-HCl-water and water-HCI-formic acid
resgectwe(ljy, indicates that it should be a less polar
compound” which could be delphinidin, itself. * The
other spots were expected to be the glycosides of delphi-
Ql(sjtlgmsue to their higher mobility 11 both the solvent
yThe Individual spots from as many as 15 plates were
eluted with 1 per cent HCLinmethanol and the concentrate
obtained from this was subjected to alkaline hydrolysis
and subsequent ethyl acetate extraction to dtect ‘the
agI){cone,s and suqar partions from aqueous layer, and
aCyl portion fromthe gthyl acetate layer. Neutralization
and subsequent acidification with HCL after alkaling
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hydrolysis_ helped to minimize The degradation of
anthoc%{?md_m. .

|dentification_of aglycone, sugar and acyl moieties of
anthoc?ganm: Table™I"shows the Ry values of aglycones
of all the seven spots on gne-dimensional Whatrman No.
1 rE)aper chromatogra hy in Forestal solvent system. The
0 I){ one aglycong that'was found common in all seven
5803 was "probably delphinidin, when its Ry value
(0.3£0.015) was compared with that (0.31 of delphi-
nidin) reported by Harbornel. 1t was far removed from

nidin.
Table | also represents the Ry values of sugar moiety
Rresent in the agueous portion” obtained aftér alkaline
ydrolysis of different spots of anthocyanins.  When
autheritic samPIes were co-chromatographed and deve-
loped In n-hutanol-acetic acid-water(4.1:5) system on
hatman No. 1 paper using aniliné fydrogen
Rhtha|at616 as spraying agent, all”spots were_found to
ave qlucose (Ry value 0.98) except spot 1. Rhamnose
Ry value 2.0) was identified to be associated with spots
dnd 6, However, none of the _suqars was found t0 be
present in spot + which lec'to indicate that it could be the
ag%ycone itself, . .
he acyl E)_art of the antho%amns present in the ethy-
acetate fraction after alkaline hydrolysis is also shown'in
Table I. When ethyl acetate fractions of djfferent spots
were co-chromato%raphed with authentic phenolic acids
on Whatman No.. 1 paper usm% BAW (4:15), spot 5was
found to be caffeic acid (Ry 0.82) whereas spats e and 7
were coumaric acid (Rg 91). Chlorogenic, ferulic and
8all|c a%%s (Ry 056, 0.89 and 0.68 respectively) were

Iscounted.

The pogsible identification of the 7 compounds is
shown in Table 2 taking into consideration the observa-
tigns outlined above as well as the rePorted occurrence
of delphinidin derivatives in plant materials. The exact
configuration of these compounds, however, needs
confifmation.
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Labrnyere’s alkaline hydrolysis method for estimating the total pungent principles of pepper has been adapted for use directly on
pepper powder. In a first stage contolled hydrolysis the interfering constituents are eliminated and the pungent principles estimated
In the second stage hydrolysis. This method obviates the time consuming step ofoleoresin preparation required by all other methods,

and is simple requiring no special equipment.

Pepper (Piper nigrum L.), a major spice, is valued for its
pungent taste and aroma, *The maHor pungent principle is
glperme, the trans-trans isomer of 1-pipefoylpiperidingl
The . other geometrical isomers, chavicine (Cis-Cis)2
|sop|ﬂer|ne Cis-ransy3 and isochavicine (frans-Cis) a4
and homologs, piperettines with three_ conjugated and
piperanines With one ethylenic linkage in the Side chain
and pyrroperine.7 the E rrolidine homolag, have been
showii by different workers to occur as minor. compon-
ents. . The structural mveshgatlon of Staudinger ‘and
Schneiders has shown that all these compounds could be
expected to contribute to the pungency. The correlation
of the structure of pungent compounds of eBper
capsicum and ginger has shown that an acid amide bond
in the side chain”considerably enhances the pungency.
There are, however, conflicting reportszgr 1 abolt the
occurrence and refative pundency of these different
compounds in Pepper. _

. In"assessing the value of pePper as a spice, a method
IS necessary ‘which assesses total pungency. Earljer
methods proposed for est_lmatmgothe pungenit prmmprles
have been crmcally reviewed oy Labriyerel2  The
methods are either t0o general as nitrogerf estimation:s
or relied on chromogeniC reactionsia* 17 which were also
rather general that much interference by other constify-
ents could occur. The ultraviolet ahsoptign at sEecmc
wavelength 1s. specific for piperine, Its isomers and
piperettine heing hased on the typical slgstem of conju-
gated double bonds in the moleculesI8X. To meet the
Needs of laboratories having no sophisticated equipment,
Labruyerer> developed a “new h¥_droly3|_s, distillation
and titration method foy the estimation, "His method also
Introduced greater specificity to the estimation in attack-
ing the amidic hond which” grouping is common to all
the. isomers and homoIoPs of p&?erme, isolated so far.,
This method has been slightly modified and converted

5

to a colorimetric procedurezo by the specific reaction
of the piperidine, released on hydrolysis, with carbon
disulfide and copper_sulfate. = Recently W|{ese_kar_a et
al.21 developed a TLC separation of pungent principles
and quantification by measurement of spot area. This
rq;{?]tgsod did not give reproducible results in our

All these methods, except that of Graham15, require
the preparation of the oleoresin as a preliminary step
before estimation. This step is time consuming and also
introduced a source of variation. Graham’s p osphonc
acid method, which could be aﬁgl ed directly to the
pepper sample, suffers. from the  requirements that
several exr%e_rlmental variables are criticalss for quantita-
tive determinaion. o

The 3|mpI|c_|t>{ and specificity for estimating the total
Pungent principles by Labruyére’si2 hydrolysis method
ed Us to study the aPphcanon of the method for use
directly on pepper without the time consuming step of
oleoresin preparation. . The results of the study and the
developed method Is given in this paper.

Materials and Methods

Specific_cultivars and trade types of pepper were
obtained from Pepper Experimerital Stations and large
export houses respectively and used as such and as
oleoresins, extracted with éthylene dichloride by standard
soxhlet procedures, for comprans_on.

Piperine 1solated from Tellichery garbled peﬁ?er
and recrystalized three times from &thyl acetate, m.p.
128°C, vivas ysed as standard. .

Residue—that remaining after exhaustive solvent

extraction of whole pepper. . :
Potassium Wygroﬁdggsolunons at required concent-

ra|1t|on|s were prepared in water, alcohol or propylene
glycol.

253



254

2.5N KOH in propylene glycol: 140 g KOH in 80 ml
water and diluted to 1 litre With propyléne glycol20.

Acetone, (B.D.H.).

Mixed incicator: * 0.1 g methyl red and 0.5 g bromo-
cresol %reen in 100 ml of ethyl alcohol 13

Standard acid: . 0.0IN HC, _

Soxnlet, refluxing, distillation equipment and flash-
hlead _w_er? routing “faboratory glassware with ground-

ass joints, o n
: U.\J/. spectrophotometric estimation of pungent princi-
ples was done on the gleoresins of samples™at 345 nm
accord_m% to Fagen et al 1 except that the solutions were
made in benzené as recommenced bY Tausig et al.9,

Labruyere’si2 procedure was followed "as a second
standard procedure on the same oleoresin samples.

The development of the modified distillation method
was effected Dy studying p) the conditions for selective
dlgesno_n and distillation Tor removing the non-pungent
inferfering constituents in the total Pepper powder, -and
(h) final digestion and distillation of the pungent princi-

les according to Labruyere’siz method as modified by
hankaranarayana et al.2)

Recommended procedure:  Reflux 1gpeg€er, powcler
ed to pass a 30 mesh sieve, with 20 ml 9f0.25 N a(i_ueous

H'for 30 min. Add a few drops of silicone antifoam
to the flask at the beginning of the exgerlment and swirl
the contents of the flask occasionally to prevent frothing
cake formation of the solids and Bumping. Add 10 ml
of distilled water to the flask from the top of the conden-
ser. Convert the assembly for distillation and distill off
15 ml using a measuring jar as areceiver and discard the
distillate (pH of the distillate in the end Is nearly )
representmge non-pun%ent constituents,

For the second stag h¥droll¥3|s olf_F_lperlne and related
compounds, add 65 ml of25 N KO mprogévlene %I col
to the same flask and reflux for 2 hr on'a sand hath or
heating mantle. Cool and add 100 ml of distilled water
and distil using a flash-head til] the distillate is neutral to
indicator paper. Lead the distillate ﬁabout 100 ml} bel

elow
the surface of 25 mT acetone containing 2 drops of mixed
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indicator in a flask. Titrate the distillate against standard
. CL to the oanaI red colour, ~Calculate the

conent of the ungen principles as pipering using the

equivalent, Iml of 0.UIN HCL = 0.0285 g piperine.

Results and Discussion -

Labr_uxere’slz digestion and distillation procedure was
used with three _sami)les of pepper, both on the extracted
oleoresin and directly on the powder. The results given
in Table 1 clearly show that very high fictitious values
were obtained when the estimatign was done directly on
nepper 5powder. The difference in values for the whole
powders over that of the oleoresins was contributed by
non-pungent constituents was established by showin
that the residues of exhaustive oleoresin exfraction 0
these samples (and where absence of _P_ungency Was
confirmed by taste testing also) gave significant amounts
of alkaline volatiles when subjeCted to™Labruyere’s pro-
cedure (Table 1). While the nature of the ‘Interfering
constituents In the residue has not been investigated, th
conditions of selective digestion and elimination of the
alkaline volatiles from “the interfering . non-pungent
constituents in 8epper nowder was determined. _

Labruyerer by studying different conditions of alkali
concentration, volume™ and refluxing fime selected the
optimum conditions for hydrolysis of éﬂperm_e as 2 N

OH in diethylene glycol and two hours refluxing time.

Table 1. labruyere’s method on whole pepper, oleoresin

AND RESIDUE
_ Whole pepper  Oleoresin Residue
Sample (Cultivar) powder* (pungent  (non-pungent
principles)  constituents)
Balankotta 10.70%* 4.68** SA4T**
Mumdi 1040 5.06 479
Kuthiravally 10.33 547 4.24

- Includes pungent princié)les and non-pungent constitute
**Anvhatlues are expressed as per cent piperine on sample, dry
weight,

Table 2. effect of hydrolysis conditions on pepper, its residue and piperine
Sample:  Kuthiravally—as in Table 1

Whole pepper powder '
Media Concn. of KOH (F?ungentp pﬁ%nppounggnt (N()Rne-splgggent Pure piperine
principles + constituents) constituents)
Alcohol 0.5N 5.95* 4.39* 81*
Propylene glycol 0.5N 6.54 4.48 122
Water 1.ON 124 4.46 —
Water 0.5N 600 4.34 108
Water 0.25N 4.36 4.24 37

t All values are expressed as per cent piperine on sample, dry weight.
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Table 3. non-pungent CONSTITUENTS IN PEPPER SAMPLES

Sample Whole pepper Residue
powder

Karimunda 5.54* 5.20*

Balankotta 575 547

Kuthiravally 4.36 4.24

Garbled 412 4,05

Ungarbled 301 3.28

Selective hydrolfsis with 20 ml of 0.25N aqueous KQH for 30
min distilled off 15 ml after addition of 10ml of distilled water
and the distillate titrated against 0.0IN HCL.

TAth values are expressed as per cent piperine on sample, dry
weight.

He found that in presence of %Iuc_ose Iarge excess of
alkali is retiuwed. Lower conceritrations and volumes,of
alkali resulted In var)(]m extent of hydrolysis of piperine
and with 0.5N alcaholic KOH and 60°min refluxing,
there is very little hydrolysis of piperine. Results of oUr
studies on the hydrolysis of pepper powder, the exhaust-
ed residue and tg)ure piperine under the milder conditions
are givenin Table 2. At 0.5N KOH and 60 min refluxing
g1 Per cent of piperine was_ hyarolysed in alcohol
mediym and 12.2 per cent of piperine in Rrophle_ne
glycol medium. With pepper, éven under these mild
conditions, there was considerable volatile  alkaline
compounds produced, 25-45 per cent more than the
valug, for the residue, indicating greater hydrolysis. of
piperine along with non-pungent canstituents, THIS high
value is possible due to critical increase in the congent-
ration of alkali during the final stages of the first distil-
lation. \We therefore Studied the hydrolysis in the aque-
ous medium at different alkall coricentration éTabIe )
It may be seen from these results that with 0.5 N KOH
and 60 min refluxmq, piperine was hydrolysed to 108
Per cent and the whole pepper powder'to a higher value
han the residue similar to the other media. However at
milder conditions, 0.25 N H at Its bmlmg
point for a period of 30 min piperine was hydrolyse

only to 3.7 per cent while the hydrolysis of non-pungent
constituents weld;na volatile alkali was complete as Seen

agueaus KO

from the value being nearly the same as that obtained for
the oleoresin extracted residue.  This has been tested on
more_pepper_samples and their residues and the results
are given in Table 3. 1t 1s clear from Tables 2 and 3 that
all the non_-Run?ent constituents could be, completely
removed without affecting pipering appreciably under
the milder conditions selected. .

These selected conditions were used for the first staﬁe
of initial hydrolysis and removal by distillation of the
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Table 4. pungent PRINCIPLES IN PEPPER  SAMPLES

Our — Labruyere’s U.V. spectro-
Sample method method  photometric
.method.
Karimunda 4.45* 451* 4.25*
Balankotta 4,65 4.68 4.25
Kuthiravally 561 547 5.10
Mumdi 4.99 5.06 4.80
Panniyur 540 5.80 530
Garbled 588 561 530
U.n%arbled 533 554 510
Light 349 3.62 350
Pinhead 151 151 1.60
Piperine (locally prepared) 96.10 97.20 99.92

fAﬁl values are expressed as per cent piperine on sample, dry
weight.

interfering non-pungent constituents in pepper samples
ang the True piperine and related punqent principles
estimated in the second stage following the conditions
2N KOH and 2 hr refluxing). established by Labruyere12
he standardised proceduré'is ?wen earlier. _

The recommended procedure has been tested with
Pure piperine and on a number of cultivars and {rade
gipes Of. Peﬁ{)er. The results are presented in Table 4

ongJ with the estimations by Labuyere’s procedure and
the U.V. spectroghqtometnc method. . It may be seen
that the values obtained agree well with those of Lab-
ruyere’s method hut is sllghtlx hlqher than the UV,
spectrophotometric method.” The ratios of the values of
the Pun ent principles in a number of samples estimated
by the twa distillation procedures to the U.V. spectro-
photometric method varied between 0.92 to L1 and
show that the estimation on whole nﬁ)eglper owder by the
method standardised by us is comparable to the Other
two standard methods. _

The reprodycibiljty of the method is good. [Repeated
estimations with a few varieties and Rur piperine gave a
variation of less than,5 per cent to the mean value. The
recovery of added piperine to pepper powder has also
been chiecked with a few samples recovery being 95-98

er.cent. _
Compared to the standard U.V. si)ectrophotometrlc
method there is an error of about 5-10 per cent in the
values obtained by both qur and Laburyere’s methods,
This, we believe, is ne?I|g|bIe In routine”quality control
work, as the rﬁ)un ent’ sensation between twd pepper
samples differing I pipering. content upto 1o per cent is
not perceivable at use level in soups, etc. as tested by a

anel. . : :

P T%e advanta?e of this method is that the time consum-
mg step for total oleoresin extraction (16-20 hr by the
standard method of soxhlet extractiond), is eliminated
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and estimation can be carried out directly on pepper - Acknowledgement _ o
powder. The method is also suitable for routine esti- ~ The authors thank the Director of this Institute for
mation in all the public analysts’ laboratories. permission to publish this paper.
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RESEARCH NOTES

STUDIES ON SOME IMPORTANT COMMERCIAL
VARIETIES OF MANGO OF NORTH_INDIA
IN RELATION TO CANNING, FREEZING
AND CHEMI(C)J@IPUEEESERVATION

This relates to the evaluation of some commercial varieties
of mango viz., ‘Bombay-Green’, ‘Dashehari’, ‘Langra’ and
‘Chousa’ of North India and ‘Baneshan’ of South India for
canning, freezing and chemical preservation of pulp. The
changes in total soluble solids, sugars, acids, ascorhic acid
and carotenoid pigments were low In frozentpulp than those
of canned and preserved ones. Among the ditferent methods
of preservation tried, canning was found to be better than
freezing and chemical methods of preservation of pulp in all
the varieties even after nine months of storage. The variety
‘Dashehari’ scored highest rating followed by ‘Langra’,
‘Baneshan’ (‘Safeda(’}, ‘Bombay Green’ and ‘Chousa’
irrespective of methods of preservation.

Manqo pulp is_an important raw material'for the
preparation of different ‘products, like juice, squash,
nectar, mango leather, mangqo cereal flakes, strained baby
food, mango juice powder, mango toffeg, etc. as reported
by Bhatnagar and SubramanyamL Mango nectar and
Juice are exported in large q%JantltX. Dlring the year
1972-132 India exported 9, 670, 453 kg of mango Jume
valued at Rs. 20, 364, 619. Mango pulp is prepared and
preserved in order to manufactire a wide' spectrym of
manqo products in off season. Various workers in the
country have studied the varietal characteristics_of
mango for the preparation of different products. Roy
et alA assessed some. important North Indian varieties
of mané]o for processing Into nectar. Suryaprakash Rao
et alA studied some South Indian varieties, of mangoes
for the preparation of juice and nectar. S|ddapPa and
Bhatiasreported the chemical composition and retention
of ascorbic acid of ‘Kalpadi’ and ‘Rumani’ varieties
during storage at different temperatures.  Satyavati
et al’l have also assessed some varieties of mangoes
grown in Kerala. Nanjundaswamy et al.6 observed the
Storage behaviour of canned pulp.” Jain and Subbhiahe
tried"to improve the nutritive valug of_man?o pulp.
Mathur et al.10 have done work on freezing 0 man%o
R}Ijlp. Karim and Rehman and Dhopheshwarkar and

a(h;anz studied the effect of heating on the quality of
canned pulp while Bose and Lodhis"conducted  studies
on loss of SOz in the pulp of ‘Lan%ra’ and ‘Fazli’ varie-
ties. Very little work has been doné on the suitability of
mango Varieties for canning, freezing and chemiical
presérvation of pulp, An attempt has baen made to find
out the best variety for pulp making and observation has
also been made ori'the changes during storage of canned,
frozen and chemically presérved pulp.
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Fu_IIY ripe, but firmand medium size fruits of com-
mercial varieties of mango of North India viz., ‘Bombay
Green’, ‘Dashehart’, ‘Langra’, ‘Chousa’and ‘Baneshan’ of
South India were taken fof the present investigation. The
uantity of fruits used was about 50 k_g,of each variety.

fter getting the dpulpth_e titratable acidlity was raised {0
0.5 per cent'by aading citric acid. For canning, the pulp
was heated up to 85°C and filled in plain 115 Jam cans
(301 x 309), sealed, processed for 15'min at 100°C and
cooled. In case of freezing, the pulp was further fortified
with [-ascorbic acid. @ 50 my/l00g and ameliorated
with sugar (sucrose) in the ratio of 20:1 (pulp: sugar)
as ger method of Mathur et al.10. The pulp was filled in

Jam cans, sealed and kept in deep freeze at-12.2°C
roughly for e hr) and the storage study was continued.
or chémical preServation, the pulp was heated to 85°C

cooled and mixed with potassium metabisulphite (500
B m 2|) out 350g of pulp was then filled in glass
ottles of 350 ml capacity and sealed immediately. “The
number of cans (canned dnd frozen) and bottles filled for
the experiment was, 25 jn each case. _

Total soluble solids (w/w) were recorded with a hand
refractometer correcting the value to 20°C. Sugars were
estimated by Lane and Eynon’s method24.  Titratable
acidity was determined by titrating the sample against

Table 1. cutout analysis 0 canned pulp

Head
space
(cm)

Stora%e Vacuum
period at R.T.  (in
(months) inch)

Baneshan (Safeda) 0 18

Variety

Bombay Green

Dashehari

Langra

Chousa

OPDLWOODNLWDOD WO ODLW DO
— —_
oo~

O 00 0O LO OO CO © TO T CO TO COTH &> O O Co oo

The internal condition of the can in all the varieties were same,
They were: 0 month: Light feathering; 3 months: Light feather|nﬂ
with bluish faint staining; 6 months: Moderate feathering wit
faint staining and 9 months: Moderate feathering with moderate
bluish faint staining.
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OVER ALL RATING

studies on some important commercial
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varieties of mango of south india

Table 3. changes in chemical composition of chemically preserved pulp (glass bottles) during storage

_ Storage TSS. Sugars %
Variety p[erlod at (°Brix)  Non-reducing
R.T. (months)
Baneshan 0 18.3 800
3 173 9.00
6 164 9.25
9 16.0 9.25
Bombay Green 0 180 510
3 177 735
6 172 8.33
_ 9 16.8 8.33
Dashehari 0 213 3.40
3 205 4.36
6 201 590
9 19.0 5.92
Langra 0 197 2.87
3 194 3.90
6 189 421
9 18.2 449
Chousa 0 200 600
3 18.9 7.10
6 181 8.33
9 174 8.71

Standard NaOH solution; it was calculated and expressed
as cifric acid.  Ascorbic acid was determined by the
visual titration method as described by the Association
of Vitamin Chemistss. The total carotenoid p%ments
were estimated by the method standardised by Royl
Total sulphur dioxide was determined in cfiemically
preserved gulp by the distillation method of Amering
and Cruess1/, Thie man%o nectar (2o per cent pulp, 20°

Brix and 0.3 per cen aCIdItY_) was_prepared- from
pulp before organoleptic evaluation. The organoleptic
10
ft
" co ACe o E Age’
4

INITIAL three months-

. Audytr_% Ascorbic Total  Total SC2
Reducin  g(as cifric) ~ acid reten- carotenoids ~ (PPM)
(Wiw) tion %  retention %
5.80 0.38 - - 448
375 0.44 781 90.5 352
2.15 0.57 56.3 85.7 256
2.05 0.62 312 818 224
8.46 0.47 - - 480
5.96 0.54 139 %7 374
457 0.64 527 90.6 334
417 0.70 30.3 845 312
1340 0.45 - - 448
1174 0.50 79.6 95.0 360
9.85 0.54 64.8 88.4 316
8.85 0.57 436 88.4 264
12.33 0.40 - - 450
1110 0.45 89.1 9.0 -
10.29 0.48 1 92.6 320
9.26 0.5 63.0 89.6 258
9.58 0.38 ' - 480
1.46 0.43 819 91.84 366
5.35 047 589 84.30 338
4.16 051 438 84.30 308

evaluation of the mango nectar was done by a
panel of seven judges; the average score is presented
In F(lg;. L Cut out analysis was followed as per
F.P.Ois specifications. Edch time, 5 containers (cans
and ottles) were .opened for cut out, chemical and
organoleptic analysis. Before analysis frozen pulp, was
thawed by keepirg the containers in running water and
the time ‘taken for thawing was 15 to 20"min, The
vacuum in the canned_ pulp” showed a downward trend
with the increase in time of storage and the internal

CcO C
0 A )
B
1 2 3 1 2
SIX MONTHS— <“NINE MONTH»—

Fig. 1. Organoleptic evaluation of canned, frozen and chemically preserved pulp. A, Safeda; B, Bombay Green; C, Dashehari;
D, Langra; E, Chousa. 1, Canned pulp; 2, Frozen pulp; 3, Chemically preserved pulp.

3
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condition of can chan%ed from light featherm? to mode-
rate _feat_hermgz with the_development of bluish faint
staining.in all the cases (Table 1). Tables 2 and 3 show
declingin total soluble solids in canned and preserved
pulp. This may be due to the breakdown of sugars into
acids as the acidity of these products was foundto have
Increased throughout the storage. This s In conformity
with the findings of Andrabiet al.19 No significarit
change was notéd in total spluble solids of frozen u(l:p,
Po_ss| ly due to storage at low temperature (-12,2°C).
nitially the higher trend of total soluble solids in frozen
pulp of all varieties was due to addition of extra sugar to
It. * The non-reducing su?ar decreased throughout
the storage period in case of canned and preserved pulp
while reducing sugar increased. Increase in acidity was
noted in Preserve pulp as compared to the canned one.
This could be due to formation of sulphurous acid b

sulphur dioxide with water in pulp _resultmg In more
Inversion of n_on-reducmg sugar than in canned ones as
reported by Siddappa and Rdo2). No significant change
In total sugars was noted in frozen pulp:” Ascorbic acid
decreased n all the groducts during storagie. Better
retention was, however, noted In frozen pulp possibly
due to addition of ascorhic acid, Canned pulp was
found to have retained ascorbic acid better than preserv-
ed one, possibly. due to the fact that tin acted asa protec-
tion to" ascorbic_acid as reported by Reister et al.2L
and Moore et al.2 Among the varieties, ‘Langra’ was
found to have retained ascarbic acid better, InmdentI){
it also had h|%h initial content of ascorbic acid. 1t
appeared that higher_the level of ascorbic acid, better
was the retention,” This is in conformity with the findings
of Jain and Subbaiah9. The decline 0f carotenoid pig-
ments was mainly due to the presence of residual oxygén
and. in case of bottled pulp it was coupled with exE)osu_re
tq light as reported by Lang23. Retention of carotenoid
P|gments was better in frozen pulgﬁ due to low tempera-
ue (-12.2°C?] during stora%_e. otal sulphur_dioxide
d%chased with increase in Time of storage ﬁTab_e 3
The loss may be aue In part to diffusion and oxidation 4
reported by Ingram24. The initial organoleptic evalu-
ation of canned and bottled pulp was conducted after
stonn% the product for 7 days at room temperature
(32.2 To 37.8°C) while for frozen pulp by storm% at
-12.2°C. Organoleptic evalyation ( '?' 1) Showed That
at the end of six months the frozen pulp of all the varie-
ties was shqhtly better than canned'and preserved pulp.
However, at the end of nine months there was decline in
overall ratmq of frozen pulp as compared to canned and
preserved Pu p. This could possibly be due to develop-
ment of slight off flavour as a result of power failure
for 24 hr in” hetween six and nine months, caused mo-
mentary thawing of frozen pulp, The Rregent Investiga-
tion reVealed that the variety ‘Dashenari’ had highest
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overall rating followed by ‘Langra’, ‘Safeda’, ‘Bombay
Green’ and “‘Chousa’ irfespective of the method of
preservation,

The authors are grateful to Dr R. N._Singh, Head of
the Division of Horticulture and Fruit Technology and
Dr J. C. Anand, Fruit Preservation officer, for en-
couragement during the course of investigation.

P. G. Adsule

Division of Horticulture and Fruit Technology,
Susanta K. R oy

Indian Agricultural Research Institute,
New Delhi-110012
24 March 1975,
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CHEMICAL EXAMINATION OF THE FRUITS OF ZANTHOXYLUM ALATUM ROXB

A RAPID SCREENING METHOD FOR ORGANO-
CHLORINE INSECTICIDE  RESIDUES ON
VEGETABLES

A quick TLC method for determining the presence of
orFanochlorlne insecticide residues, in- vegetables above
tolerance levels.

Presence. of residues of organochlorine insecticides in
food materials have been reported from several parts of
Indial  Vegetables, along with other items of farm
produce like” cereals, egoS and milk contain such re-
Sidues in vargmg quantitigs, A simple, quick and efficient
methad for detécting and estimating the organochlorine
Insecticides in vegetables has been developed.

The ve?etable was extracted by shaking 25 g. of a
rePresenta_ ive sample of the cut/grated maferial with 75
ml of a mixture of 1:3 acetone-hexane (v/v) for one hour
in a stoppered flask on a mechanical ‘Shaker. The
extract was filtered throu?h a cotton plug into a bottle.
Three ml of this was gln efted to. a L0 ml beaker, concent-
rated to about 10-15 microliters and spotted on a
silicagel plate with built in silver nitrate prepared accord-
ing 10 the method of Moats2 alon?
standard insecticides, The spotted plate was developed
In cyclohexane to a height of 1o cm, air dried and ex-
posed to ultra violet light (250 nm) for 10 min. Insecti-
cides appeared as brownish to black spots on a light
white background. Steaming the plate and re-exposing
to radiation increased the sensitivity of the plate.

Usually a.clean-up is not necessary when 3 ml of the
extract, e(%_uwalent to 1 g of the material is spotted for
determination. Whether'the residue present is exceeding
the tolerance levels or not can he easily determined by
spotting standards of insecticides in quantities equivalent
to permissible level and comparing the area and inten-
sity of the spots. The recovery of pesticices is very good
as there are only two Intermediate steps, extraction” and
concentration. “When the insecticides aldrin (1, 2, 3, 4,
10, 10-Hexachloro-l, 4, 4a-5, s, sa-hexahyaro-endo-|,
4-8X0-H s-dlmethanonaphthalenel, dieldrin’ (1, 2, 3, 4,
10, 10-hexachloro-6,7- epoxy-1, 4, 4a, 5, e, 7, 8, sa-
octafydro-1, 4-endo, exo-5, 8-d|methanonaphthaleneg,
endrin (1, 2, 3 4, 10, 10-hexachloro-6, 7-epoxy-I, 4, 4a,
56, 8 ga-0ctahydro-exg-l, 4-6x0-5, e-diméthanona-
aPhthaIene), lindang (-1, 2, 3, 4 5 e-hexachlorocy-
clohexane) ‘and DDT (1,1, 1-trichloro 2, 2-bis (p-chio-
rophenyl ethaneg wer? added at lem and BHC (1,2, 3,
4, 5, e-hexachlorocyclohexane) at 2 ppm evels to the
vegetables, 90 to 95 per cent of the added insecticides
were recovered by the above method. The co-extractives
Bresent were nota hindrance as no spots were produced

y them that could be confused with an insecticide spot.
"Highly coloured, substances and those containing
lipids require a preliminary clean-up before the determi-

with spots of
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native step. Simple clean-up methods based on thin-
Iaayer chromatography worked out by this laboratory34
hdve been foung very useful for this purpose.

The ease of qperation and minimum equipment
required makes this method an ideal for small [aborafo-
ries which have to monitor food stuffs for insecticide
residues. In the case of vegetables, the chemist will be
able to quantitate the residué (s) present, within 3to 4 hr.

Acknowledgement

We are thankful to Dr S. N. Banerjee, Plant Pro-
tection Adviser to the Government of ‘India and Dr
K. K. Nirula, Project Director, Central Plant Protection
Training Institute, Hyderabad, for their keen interest
and encouragement ini the work.

Centrai Plant Protection Training
[nstitute,
Rajendra Nagar
Hyderabad-500 030
21 May 1975

References

1. Bindra, 0.S. and Kalra, R.L., A Review of Work Done in
India on Pesticide Residues, Punjab Agricultural Unlversn%,
Ludhiana and Indian Council of Agricultural Research,
New Delhi, 1973,

2. Moats, W.A., J. Am. off. agric. Chem., 1966, 49, 705.

3. Lakshminarayana, v. and Krishna Menon, P., J. Fd Sci.
1969, 6,272.

4, Lakshminaragana, v. and Krishna Menon, P., Res. Ind.,
1974,19, 65.

V. Lakshminarayana
P.Krishna Menon

CHEMICAL EXAMINATION QF THE FRUITS OF
ZANTHOXYLUM ALATUM ROXB

Zanthoxylum alatum Roxb. (syn. Z. aromaticum DC)
popularly known as Timur “or Baletimur 1n Nepal
IS an evérgreen or sub-deciduous shrub, and sometimes
a small trée upto 6 m high, found at the foot of Hima-
Iayfas and in Nepal at alfitudes of 1500-2400 m. Bark is
pdle brown, deeply furrowed and corkby' leaves, 10-23
em long, imparipinnate and leaflets 5-11, lanceolate
more of less Serrate and each serrature with a pellucid
?Iand;ﬂow,ers, o%amous, yellow.in dense pubescent
ateral paniclesl; Truits, 4-5"mm in diameter, ovoid
fruit carpels 1-3, pale red: seeds 2 mm in diameter, oval
angd dark?. .

he skin of the fruit is rough and possesses a strong
aromatic smell. The, carPeIs have a camphoraceous pun-
gent odour and saltish taste. The fruits turn brownish
lack on rlpeman; on drying of the fruifs, the carReIs
split into two halves andexpose the seeds. Nearly half
of tpe fruit comprises of seeds.. .~ . . .

The carpels contain an essential oil which is reported

to possess antiseptic, disinfectant and deodorant pro-
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perties3, They are traditionally used in Nepal in pickles
and meat préparations. The fruits and bark are used as
tonic in fever and d¥spep5|a. Fruits, branches and thorns
are used as remedy Tor toothache and are also considered
to be carminative? _

The present study was undertaken to collect basic data
for the extraction of the essential oil and oleoresin from
different parts of the plant.

Timur fruits were collected by the Food Research
Section of Nepal from the market at Kathmandu. The
carpels and seeds were separated by hand in the labo-
ratory before analysis,

The separated Carpels and seeds were analysed for
proximate, composition using standard methods4. The
volatile oil was determined using 50 g by Clavenger
distillation apparatus. _

The extractives (oleoresin) were prepared usmgg glass

column with 30 g of crushed sample giving a contaCt of

Lhr at room temperature. Exiraction Was repeated
separately using different solvents like alcohol, acetone,
hexane and ethylene dichloride ((iEDC). After recovering
the solvent by distillation and drying the extractives
were weighed. " Different ratios between the material and
solvent Were tried and optimum ratio for efficient
extraction determined, _ L

The physico-chemical properties of the essential il
were detefmined using standard methods. Results are
given in Tables land™2

The oleoresin yield varied from 3 to 1 per cent
dependm(‘; on the Solvent used. The essential ol content
\év]gstabou 6 per cent in the carpels, the seed being devoid

It

Table 1. aproximate composition of carpels and seeds

Carpels Seeds
Moisture (%) viw 5.00 14.00
Essential oil (%) viw 600 nil
Total ash (%) 59 1.24
Insoluble ash (%) ou 0.80
Crude fibre (%) 3146 56.43
Crude protein (%) 11.00 9.36
Starch (%) 21.08 4.24

Table 2. vyield of oleoresin from carpels

Solvent used Oleoresin Material to solvent
(%) ratio

Alcohol 1141 1:5

Acetone 10.85 1:4

EDC 11.33 1:4

Hexane 3.15 1:6
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Physico-chemical properties of essential oil: The
volatile oil was clearand had a faint yellow colour, with
characteristic spicy odour and hiting pun%ent taste. The
oil was soluble’'in 80 per cent alcohol 'in the ratio of 1 1.
|ts other properties were as follows; sp. Ogr. (24°C)-
0.8766; opt. rotn <24°C)+19 refr. ‘index (29°C),
1475; acid value, 1.954 mq of KOH/gnof the sample;
ester value, 38.7/ mg_of KOHIg of the sample: and
saponification value, 40.72 mg ofKOH/g of the sample.
. Further studies on the natlire of oil and oleoresin are
in ]grogress. _ .
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COMPARATIVE ASSESSMENT OF AROMATIC
PRINCIPLES OF RIPE ALPHONSO AND
LANGRA MANGO

A preliminary study on the aromatic principles of ripe
Alphonso and Langra man%oes_ reported.  Both these
essences were isolated from the ripe mango pulp by high
vacuum distillation and analysed by gas liquid chromato-
raﬁhy followed by sniffing test of the separated components.
lthough there were similarities in aroma profile between
these two varieties, some distinctive features among them
were observable.

. Among the several varieties of mangoes (Mangifera
indica L), ‘Alphonso’ and ‘Langra’ are” of commercial
importance because of their chdracteristic pleasant and
strong aroma in ripe stage, Although various physico-
chemical characteristics 0f these man%o varieties” have
been reportedl-3, very little information is available on
their aromatic grmmp es. Commercially availahle mango
essence does not resemble the natural droma of the fruit.
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Pattabhiraman et al4~5 have reported the presence of into 2L comﬁonents, while in case of ‘Alphonso’ mango

carbonyls and esters in ‘Alphonsa’ mango, The con-
centrate of true aroma of this variety was isolated and
aroma description. of some ma{or components being
separated by gas liquid chromatography was initially
reported.s Angelini et aP have characterised the aro-
matic principles of ripe ‘Alphonso” mango as carbonyls,
esters, alcohols, terpenes and lactones, Recently, Hunter
et aft have also identified the volatile components of
canned AIPho_nso mango. . Besides this varlety of the
fruit, no stdies have S0 far been reported on other
mango varieties. The present paper reports comparative
evallation of quanoleptgcall _important _ aromatic
principles of ripe ‘Alphonso’ and ‘Langra” mangoes. The
procedure detailed elsewheres for the prepdration of
aroma concentrate from the pulp of ripe AIRho_nso and
Langra’ mango was essentially based on the isolation
of the volatile components by high vacuum distillation
followed by extraction of odourols principles from the
distillate with diethyl ether and finally distillation of
ether at low temperature under high vaclum. The aroma
concentrates 0 t_he_resRectwe mango varieties were
analysed b& 8as liquid ¢ romatograﬁ y (GLC) using a
Backman GC-5 gas chromatogra eqU|Pped with a
thermal conductivity detector and a dual column of
stainless steel 91 In ODxe ft). Each of GLC separated
component of the respective mango essence was Subject-
ed to descriptive odour tests and the characteristic note
of gach component was recorded on the chromatogram.

GLC separation of the essence of ripe, ‘Langra’mango
along with the odour notes of the separated components
Is presented in Fig. 1 ‘Langra” essence was resolved
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Fig, 1 Gas chromatogram of ripe Langra mango essence
showing odour comments. Columns: 10% carbowax
20 M on 80/100 mesh chromsorb W (AW); carrier gas

20 ml helium/min; isothermal temperature, 130°C

essence, a chromatogram almost similar to the earlier
reported ones with prescribed odour notes of the sepa-
rated components was obtained, none.of the individyal
components represented the characteristic aroma, of the
variety suggesting that this was an effect of combination
of all thesé CompOnents as observed earlier6. 1t is appar-
ent that some notes are common to both varieties e,
green mango, estery, burnt sugar and soily. Langra
éssence alSo seems to have “more soily note fhan
Alphonso’. ‘Alphonso’ essence hasits unigue almond and
coconut-like aroma notes, while Langra has camphory
peach-like and above all woody notes. It 1s likely that
many compounds having charaCterjstic notes e.g. éstery,
soily, etc. are presumed to occur in both the Varieties.
However, the rE)reponderance of coconut-like notes in
Alphonso” mangos due to the presence of 7—Ceto Cio
lactones_ and g-octalactoneza are probably striking
feature in comparison, with ‘Langra’ mango essence,
where these notes are virtually absent., o
The foregoing results, thus Suggest that a combination
of several Individual odourous compounds, in proper
concentrations may contribute to characteristic aroma of
mango varieties. The missing aroma notes, experienced
in commerc;aIIY available “synthetic mango essence
could be attributed to the absence of these companents.
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RELATIONSHIP BETWEEN AMYLOSE CONTENT
AND SETTING PROPERTY OF STARCH

Amylose component of the starch is responsible for the firm
setting of concentrated starch-sugar mixtures on cooling.

In, the manufacture of food products, starch finds
applications as a thickener, filler, gelling a(t;ent or_for
imparting smooth Velvety texture and consistency. The
food industry uses starches from corn, sorghum, rice
barley, rye, Wheat, potafo, sago, tapjoca and arrow-root
either in"the native or In.the"modified form depenqu
upon the needs of a particular product. In the presen
Work, an attem%t was made to exploit new, indigenous
sources of starch and {0 exﬁlore_the ossibility oOf sub-
stitution of these starches In typical food preparations.

_Starches were isolated from. three different sources

viz, a lequme like redgram {Cajanus cajan). a cereal like
ragi (Eléucing coracand) and a seed like rajgeera (Ama-
ranthus paniculatus Lmng bg the alkal steepmg
methodl  Amylose and amylopectin contents of th
starches were Cletermined by colorimetric method of
McCready and Hassid2 as well as isolation by thymol
precipitation3. Digestibilitya and the physico-chemical
properties of these Starches were also studiedd. . Finally,
It was attempted to study the ?ossmllgty of using these
starches in the preparation of a typical product like
Badami Bombay) Halwa, usually prepared from corn
starch or wheat” flour and which IS a characteristic
smooth textured solid mass set firmly. Bombay Halwa
Was grepared using the following ingredients (in g%: Sugar
37, Starch 7, Gheg 15 citric acid, 0.5 g; water; 100 ml
colour-edicol o yellow; avour-cardamom. ~ A part
of the sugar (25 §) was made into a syrup with a
part .of water and” concentrated. ~ Starchi dispersed_in
remaining water was then added with stirring. To
this was™added fat and remaining _sugar and the
mixtyre was concentrated with continuous stirring,
Heating was stopped when a ball of the mass cooled and
grefse _b?(twee fingers aRHeare to have been suffici-
ntly thick an sog_ya tended 1o set on cooling.
The temperature at tis stage was 110°C. The colour
flavour and citric acid wer€’ added immediately, mixed
and the mass poured on a greased thali (plate), allowed
to set at room temperature for 2 to 3 hrand then
cut into square pieces. The products were evaluated for
acceptability by comparing with a market sample grepar-
ed from corn Starch using same recipe and procequre,

|t was observed that the Halwa prepared from ra_?| and
redgram starch was comparable in all respects with the
stanidard preparation containing com starch. Under the
conditions mentioned abqve, hoth the starches could, be
set firmly within 2to 3 hr to a solid, smooth firm
elagtic mass charactenstic of Badami Halwa which can
easily be cut with a knife to pieces of any desired shape.
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Table 1. percentage of amylose and amylopectin in starches

By fractionation By colorimetric method

Starch Amylose Amylo-  Sum  Amylose Amylo- Sum
source pectin pectin

Ragi 138 633 71 160 80 100
Redgram 265 435 700 210 730 100
Corn 213 552 765 235 765 100
Rajgeera — 793 793 - - -

However, when rajgeera starch was studied for the
same purpose, even in spite of changing, the receipes it
always failed to get to a solid mass Of characteristic
smooth texture even with as long as % hr of sett!nﬁ
period, It always gave a product like g paste whig
could he eaten with & spoon as against setting to a solid
elastic mass which could be cu'easily with™a knife to
give pieces of any desired shape. _ _

As shown in Table 1, the basic difference in the ragi,
redgram, corn and rajgeera starch seems to lie only’in
the amylose and amylopectin make up ofthese starches.
|t Is obServed that _rajPeera starch which failed to set to a
solid mass was entirély made up of amylopectin and was
a Waxy starch as a%amst rag, re(13g5ram and corn starches
which” contained 16, 27 and_ 235 per cent amylose as
determined bK the colorimetric method. Also by frac-
tionation method, am%llose contents of rag| redgaram and
corn starches were found to be 138,265 and 21.3
per cent resFectwer while from raj({eera starch, no
amylose could be precipitated out. ~Lower values of
the” amylose and amylopectin contents of the starches
obtained by fractiondtion method could pe due to some
losses dunn{q purification by repeated precipitation.
Since ultimately the physico-chemical proPerUes_ of any
starch depend Upon the amylose and amylopectin make
up, from these observations, it seems probable that the
amylose constituent of the starch is responsible for the
ability of starch to set and therefore any flour containing
starch in which amylose is present may be set firmly in
presence of sugar and other appropriaté ingredients.

J.D. Modi

Bombay University, bR
.R.Kulkarni

Department of Chemical Technology,
Matunga, Bombay-400 019.

28 August 1975,
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BOOK REVIEWS

Better Foodsfor Better Nutrition: Report of the Work-
shop conducted bg the Prot?m Foods and Nutrition
Development Association of India, Hyderabad Nov.

1973, pp. 134,

A Workshop on ‘Better Foods for Better Nutrition’
was organised by the PENDAI at the Regional Researc
Laboratory, Hyderabad on November 24/25, 1973, the
proceedings of which have been published in this report;
As in the case of the earlier works%ps held at New
Delni (1969) and Calcutta (1972) this Workshop provid-
ed the forum for discussion among the specialists and
ﬁ%;enues dealing with the different facets of nutrition for

& IMAsSes.

_The report contains 10 chapters, the first two dealing
with the backdrop and plan of the workshop and th&
inauguration. Chapter 3 summarises the results of the
food"habits and attitudes survey carried out in Andhra
Pradesh, Kerala, Mysore EKarnataka) and Tamil Nadu
during the period September 1971-January 1972 by the
Operations Research Group, Baroda. AlSo included in
this Chapter is a paper from the NIN, Hyderabad on
the food habits and attitudes in some parts of Andhra
Pradesh. Under the common title ‘The role of govern-
ment and ndustry in making better fogds available’
Chapter 4 has four papers on strategles for agrlculture
and Chapter 5 contains three Rapers n low cost %repar-
ed foods. An address to the Workshop bty . C.
Gopalan on “Some thoughts on nutritional strategies in
India’ is reproduced in Chapter e. Problems connected
with the mass feedl_nﬁ; programmes and nutrition edu-
cation are_dealt with In ter 7 which has_ seven

apers,
_Pogd roducts and the code of conduct for advertis-
ing of food products and the code of copduct for foqd
advertising drawn by the PFNDAI Hyderabad Work-
shop are discussed in Chapter s. ChaBte[ 9 entitled
‘deas Anyone’ %ves the report of a_brain-stormin
session led by Dr S Varadarajan. . The concludin
chapter 8|ves data on national nutritional needs an
food production as worked out by the Nutrition Expert
Groyp of the ICMR and subniitted to the NCSTin
October 1972 Background, notes prepared by the
PFNDAI on the differént topics and the discussions in
the respective areas have also been incluged, _

The food habits survey carried out in South India
which formed the basis for the Hyderabad Workshop,
has reemphasised the fact that the lowest economic

strata of the society which constitutes 50-60 per cent of ]
g o1 d largestin the world, The information avajlable on these

the total population are on a bare subsistence level an
the greatest sufferers nutritionally are the infants, school
age Children, pregnant women anid nursing mothers. The
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ha
Practices in the Iabeﬂing and advertising of (p

report as a whole is valuable as it provides not onlr new
datﬁ on the food haPlts ang att|tud%|s of the people byt
highlights the need for an. Integrated systems approacn
for providing better nutrition to the vulnerable groups.

N. SUBRAMANIAN

h Compressed Food Bars:. Compiled by M. T. Gillies,.

.No%/es Data Corporation, New Jersey and London,
1974, pp. 1x+116; Price :$ 12.

Number 18, in the Food Tech_no!og Review Series
this publication covers the specializéd food items of
compacted dehydrated foods for miljtary operational
rations, explorers and the like, The information from 9
reports (1969-1972) made for by the U. S._Army Natick
Laboratories and s U.S, patents (1967-1974) have heen
8gltgected, giving essential details, recipes and quality

The material is given in 7 sections dealing with
optimum_processing” condjtions for. compression and
storage of freeze dried foods, evaluation of their quality
through resorption, texture and sensory evaluation and
Lhe séveral forms in which these compressed bars could

e made.
. This compilation will be useful to those starting work
in this area as a ready reference. Much of theinfor-
mation given appear td be only reproduction of prelimi-
nary reports. One expects that for a book on the subject
a réview of the industrial Potenhal of the product type
and some jnformatjon on the transfer of the, laboratory
studies to industrial scale would have been given.
Some errors noted are: under_Sensory Evaluation
. 13) details given refer to conditions of Compressings
Rahman (LF? ?oes not tally, with references given,

e

np.
; erence (15) mentioned p. 45 IS not

onp. 49; and in
seen on . .

V. S. Govindarajan

Fogthdditi,\\/les toD ItExtgnd ShteIfIifeF; kl\IiFg_taoIasND,
intauro; Noyes Data Corporation, Park Ridge, New
Jersey, 1974 %p. 402; Pr?cg, $ 3. ;

The, present hook is the seventeenth in the series of
“Food Technology Reviews” publish by Noyes Data
Corporation who"are well known to publish, patent
literature in various fields of food techno ogy= The US.
Patent iterature relating. to chemical aqflitives Is the

afents is scattered and cannot be readily had at one
Blace. “Food Additives to Extend Shelf I}/ife” provides
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practrcally the entire up-to-date loatent technical Irtera
ure in thie field without the legal terminol ogt? and can
be used as g guide to U.S. patent literature, ” This infor-
mation is of immense use to workers in the field.and will
Indicate the trends of research going on in the field.
Food additives are used in small quantities to improve
the appearance, flavour, texture and shelf-life of food.
These may be broad| ¥cassrfred 8 preservatives, anti-
oxrdants coIour modi ers stabrlrzers fIavourrng agents
functional plroperty mod ||ers those  which ~ control
moisture, hysiological functions, those used in
DroCesSing vrz antrfoa Ing agents, chelating agents
etc. The patent literature coverrno these various T ood
additives are_organized according o food category or
food group. This.approach is commendable and gives a
better understanding of the subject rather than wiien the
additives are discussed, according to their functions in
several food groups Either way Tepetitjon is inevitable.
The number of patents in each food groug and the
years of coverage are: 20 in fats and oils (1963-10), 19
in meat products (1960-73), 101n frshproducts (1960- 712
7|nego and egq products 31960 71} 6N arrgpro ucts
F1960 1), 51 cerealf ducts (1961-73), 20'in fresh

—_—

ruits and vegetables (1962-73), 9 in vrtamms and
natural colours 1961 2), 18 in sat evera es and
flavours, (1961-7 in the field reservatrves
and antroxrdants 1961 14).  Total numb of patents a

mcH e%are(
The book contains at the end three appendrces
Ap%en IX-| |sareproduct|on of the booklet “The use
hemicals in Food Production, Processrng, Storage
and Distribution” (1973) published by the” Natiortal
Academy of Sciences. It gives general nformation on
food additives.  Appendix-1l = provides *“Selected
Abstracts” from the Federal Food, Drug and Cosmetic

Act and recent pronouncements on policy in the Federal ~food

Register by the_Food and Drug Admiriistration of the
United States.. The information grven in the above two
appendrces 1S mvgluable and en |%hten the food manu-

turers as to, what constrtute d additives, when to
use them, their scoBe and limitations.  Appendix-|Il
contains “ Selected Abstracts” from Federal Register viz.
label declaration of chemical preservatives in Toods and
substances prohibifed for yse in foods. Besides, it also
contains a list. of general food categories and food
Ingredient functions,” The general information provrded
in‘the ap endices %rves a ird’s eye view of the various
chemicals ysed in the food industry for several purposes

The additive, compan}g inventor, and U.S. paent
number mdex at the end of the book provides
quick ref erence 0 an .one seeking further information
from the U pa ent office.

The smaII ypes used in the book make the readin
rather difficult; otherwise the get-up of the book is good.
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It serves as a useful reference hook in food research
|aboratories and food manufacturing concerns.

S. Ranganna

Current Trends in the Refrigerated Storage and Transport
of Perishable Food Stuffs: by International Institute
of Refrigeration Commission'Dis D2 &D3 Barcelonea

Spain 1973, p. 245

The book under review refates to the proceedrngs of
the meeting of section D of International Institute of
Refrigeration held at Barcelona during November 1973
to study statutory problems relating to the refrigerated
storaqe land transgort and sea transport of perishable
foodstuffs. _Th eﬁ lication contains 29 papers ofwhrh
15 are In Endlrs and 14 in French, presented by w

known Specid |sts in the field from difrerent countrres at
that meetranrh All papers carry abstracts in the language
oth ertan e one used in tiie main text of the paper.

The papers presented are classified under four different
sections, namely 1) general aspects of cold chain and
its links (4 papers) " (2) cold storage and cold stora%
equipments (s papérs) (3) refrrgerat d transport, cooli
techniques and product quality maintenance (11 papers

and | refn?erated Sea transport & apers).

In section T on general aspects, all the four articles are
in French and from their English abstracts it Is evient
that these articles advocate the adoption of cold chain
in develop]rng countries taking perhaps the development
of Spanish réfrigeration net work as an illustration. The
trends in the evolution of cold chain system and the
factors that are res onsrbIe for thrs évolution, like
mcrease |nt e world po‘pu lation, ur anrzatron change in

habits, etc., the intluence of cold chain on the eco-
nom of modern ood trade such as development in the
pro uction and consumptron of frozen foods, changes
In th eeconomﬁ of fish errfs and the necessr %fcreatm%
a Well cooraihated warld-wige cold chair have bee
discussed.  The effective role that organizatjon like
International Institute, of Refrigeration and Inter-
national aids, can play in the development of cold chain
N developing countrres has heen focused.  Current
systems exrstrng in refrigerated and sea transport of
perishable food stuffs an trends in the future develop-
ment have been pointed out.

Section 11 on cold storage and cold store equipment

contains four articles each in English and French, Three
of them geal wrth the technrcal aspects of the refrigera-
tron equrgments ike pro lem of marntarnrng effeCtive
low tempgrature in the open topped retail display. cabi-
et specraIIy meant for display of thermo-labile frozen
foods, and stiggestion to over come these defects, the use
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of reflective night blinds, corner cube reflective ceilings
t0 the cabinets and the adoption of low emissive packag-
Ing materials have been advocated, The develop_ment of
a new rotor quick freezmgf unit which satisfy the
important requirements of ‘freezing industry namel

rapid freezm? process providing a high quality produc

and a high Tevel of process mecharisation and auto-
mation have been described. =~ Experimental data_on
freezing of different varieties of fish are presented. The
Potenhal application ofthese units in various branches of
he food industry is envisaged. The construction and
operation details of the use of %allet-hft in cold stores
havmtll intermegliary floor and the advant,a?es of usmg
these fifts have been enumerated. Four articles deal wit}
the effect of the refrigeration environments and techni-
ques (like temperaturg, velocity of air, etc.,) on chillin
of pork; the technical improvements In the ,apPhcanon
of cold air for drying and Storing grains: the influence of
factors ike the "physico-geometrical characterjstics  of
products, aerodynamic Conditions in the  fluidizing
chamber and the’thermal conditions of freezing on thé
dehydrations of foodstuff during fluidized “freezing
storage and transport; effect of temperature variations
and the presence of air between the product and the
Packaqe during storage and transport upon the weight
0ss of packaged frozen fish; have all been discussed.
In one ‘articlé utilization criteria for a cold store is
descrited. _ _ o

Section /1 comprises of gleven articles of which six
are In English and rest are in French and they can be
broadly classified into two groups, one relatm%to cooling
techniques in refrigerated"transport and other_on the
quality maintenance of the product in  refrigerated
transport. In the former the experimental data coninected
with thermal aspects of cargo t_ransferrlr(ljg Drocesses
the Pr_oblems of alr distribution inside lpadedrefrigerated
containers_and wagons, temperature rise in frozén pro-
ducts during transport, and development of a new
designed_F.G.R. inSulated road trailer have been dis-
cussed. The articles in the latter are concerned with the
influence of the different refrigerated transport systems
Includin nltro%en afmosphéreand njtrogen Cooled
ontainer) on the quality of varied food products like
live fish, mussels, apricofs, efc. .

In Section 1V, but for two articles the other four deal
with refrigerated sea transRort of perishable foods like
oranges, fish, etc. Of the other two, one is on the use of
screw compressor on hoard ships and the other on
system éanallysm of scientific, technical information flows
required fo refrlgerated snip design. o

he paper on the technical aspects of establishing a
cold chain on the whole have much value to the resear-
chers who are engaged in setting up of a viable cold chain
appropriate to the Situation, bé it intransportation or in
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cold, storage. Most of these papers discuss the design
details and the theoretical approach to the problems.”

The papers on the application of cold chain to specific
food products cover a.wide range of perishables from
frozen sea-foods to fruits. Froni the papers presented,
the lines of research work jn other cquntries are ver%/
much In evidence.  Though the findings in; researc
paper may not have immediate significance in Indian
context the apFro_ach to the proble is of definite signi-
ficance to the Indian research workers.

The reporting of question answer session of the Sym-
Posmm adds to'the value of the hook, although one feels
hat the English/French translations of the questions and
answers could have been provided.

On the whole, the volume should be welcomed by all

J the refngeraﬂon engineers, research workers in theyﬁeld

of food technology and authorities dealing in the trans-
portation and storage of perishables.

B. Anandaswamy

Bakery Products: . Edited by D. J. De Renzo, Noyes
Data_Corporation, Grand Avenue, Park Ridge' N
107656, pp. 456; Price 3.

This Book is number 20 in the series of the food
technology reviews produced by Noyes Data Corpo-
ration presenting an over-all view of most of the US
Patents’ granted”since 1960 that are concerned with
Improvements and modifications_in the production of
Yeast Leavened Bakery goods. The subject matter of
this book will be of gréat interest and"useful to the
Bakery Technologists in'India to whom such information
is hardly available elsewhere. _ _

The volume is djvided into 10 magor sectins, each
section comprehensively discussing the patent literature
in a given area of procésses. _ _

The first major section deals with the continuous
bread making, process. Patents refated to dough prepa-
ration deal with means of regulatin mlxmg operations
required_for optimal dough dévelopment through the use
of certain compounds like soybean protein “additives,
ascorbic acid, un-saturated alcohol or coated salt, the
replacement of mono%lycendes by wetting agents and
elimingtion of fermentation. The section also coyers
methods for incorporation of non-fat milk solids
shortening compositions, flavour ~improvement and
coated bread improvers. _ _

The second major section deals_with fermentation
methods and featlres P_atents dealing with means of
reducm?_ fermentation time, Yeast brews, sour dough
preparation and other fermentation procedures.
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_ The third major section covers the subject on emulsi-
fiers comprehensively presenting the use of mo_nolquce-
rides and polyoxylkylene derivatives with a final” Sub-
section devoted to other lesser known emulsifiers.

The fourth section deals with dough improvers like
oxidising agents, composition based” on whey or SOK
proteins, coated bread improvers and other doug
|m8rover’_s compositions not covered above.

Protection of baked P_roducts against staling and
microbiological deterioration has been discussed In the
fifth majorsection.  Additives to Preserve baked pro-
ducts against rope and mold and to prolong shelf-life
are also; discussed comprehensively.

The sixth major section deals with the enhancement of |

bread flavour by means, of varigus additives and touches
on flavouring compositions to impart cheese, garlic and
sour-dough flavours to baked products.

The pre-treated flours, which include agglomerated
flours and specialised flours, viz. hqh protein; granular,
controlled bulk density flour and il purpose flour are
discussed in the sevent magor Section. _

- The next major section déals with the glazes, coatings,
fillings and dusting compositions, _

Madified breads, which include non-fat_dry milk
substitute, high protein breads, low calorie breads,
dietetic breadS, and other modified breads are dealt in
the ningh major section. _ .

The final maH_or section gleals with the speciality bread
Products inclu mg sweet doughs, crackers, pizza douqh,
rozen bread products, home™ preparation and pretzgls.

This book serves the double purpase, in that it supplies
detailed technical information and can be used as a
%mde to US Patent literature in this field. The patents
ave been put into readily understandable I_an(‘;uage and
the procedural directions for use of |ngired|en S cOvered
In the Ratents are given In a great detail,

As the author points out’in the Foreword, the US
Patent literature contains the largest and most compre-
hensive collection of technical “Information which Is
often overlooked or ignored because of the difficulty
encountered in understanding the language in the patents
which has legal jargon and juristic phraseology.  This
book overcomes thése problems and provides the Bake
Technologist with an invalugble tool in keepmq ug Wit
the most™recent_aavances in the commercial baking
Proces es and aﬁ?r(is a sound hackground for further
esearches In this field,

V. B Mitbander

Biology: Foodand Pegple:
University Press Ltd.,

bg/t Robert Barras, The English
Lane, London, 1974, p. vi 246, Price:

Paul’s blous% 2\é\éarv\nck
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The book under review presents an integrated ap-
proach to the study of econamic aspects of biology and
agvances made in"hiological sciences which have con-
tributed to human welfare.

The ent_lre_subjnct area including the introduction is
discussed in five ¢ aﬁters covering I8 sections.

Keepmg in view the programmes initiated all over the

world to Constantly increase food production to meet the
demands of rising’ population, the problems relatmg 0
production of plant and animal foods are reviewed. in
chapters I1 and I1I, The topics covered include: soils,
soil" nutrition, fertilisers; cropping patterns and crop
rotatjon: land reclamation; cereal production and plant
reeding; chemical requlation of plant growth; single
cell protein; utilization of waste materials; aninial
breeging;. hunting and destruction of forest fauna; and
sea fishéries. A Strong plea is made for conservation of
forest fauna and flora’in the face of increasing tempa of
indiscriminate destruction of forests and rapid urbanisa-
tion programmes practised at present. _
. Post-harvest food losses are considerable, particularly
in deveIong countries of the world. A detailed diag-
nosis of the “nature of storage losses is presented and
remedial measures suggested in Chapter IV.

Chapter V entitled Rroductlon of people-outlines the
basic requirements of human population for clean water
and unpolluted air. Problems elating to sewage and
effluent treatments; methods of supplym%_potable Wwater
and the mcreasm%_pollutmn problem are discussed in the
earlier part of this chapter. The concluding Part_ of
chapter V' discusses the methods of family Pannmg
practised and stresses the need for making the pro-
gramme more realistic and pragmatic to dachieve the

esired goals. o _

. An interesting post-script h|gh|(|]gh_ts the role ofblology
in human welfare and recomniends its study not only by
studl%lnts, but by all enlightened citizens all over” the
world.

. At'the end of each section, literature for further read-
ing,Is suggested. An exhaustive and useful b|b||09(raphy
and a suject index enhance the value of the book.

. The book has a number of ?ood illustrations. Written
inapopularand attractive style, it covers a wide field and
at hest serves as an excellerit introductory text book to
students of general biology and as a reférence book to
scientists, administrators,” sociologists, demographers
and others interested in programmés, that contribute to
human welfare. 1t will be a useful addition to libraries in
schools, qolleges, research laboratories and Institutions
Sp r% egsm higher learning and mass education pro-

B. S Narahari Rao
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Evaluation of Certain Food Additives: 18th Report of
the Joint FAQO/WHQO_ Expert Committee on Food
Additives. Technical Report Series 557, 8ubl|shed b
World_Health Organization, Geneva, 1974, pp. 3§;
Price SW. $ 5.

This_is a compilation of the Report of the Expert
Committee on Food Additives which met in Rome from
4th to 13th June 1974, The terms of reference of this
meeting being—

L to review the report of the 3rd Joint FAO/WHO

gr%r;ference on Food Additives and Contamin-

2. 10 prepare s?ecmcatmns and. carry out the toxi-

cological evaluation of certain food additives

3 to revise the specifications for certain food

additives;and §

4. to re-evaluate certain food additives.

The booklet includes a Chapter on ‘General Conside-
rations’ which gives valuable information on acceptable
daily intake of ascorbic acid, benzoic acid and nitrates.
For'those working in the food industries this Bulletin
provides valuablé™ guidelines on the levels of food
additives that could™be used in food materials without
contravening the recommendations of the W.H.O. The
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specifications as well as the current status in respect of
food colours, such as, anato extracts, turmeric, carotenes,
Iron oxides, lycopene, orange colours, etc., are extremely
useful In the Selection of stitable food colours,

Similarly the information provided on the thlckenmg
agents and food enzymes commonly used in. the fqo
industries is also extremely useful. With the increasing
use of synthetic sweeteners'the guidelines provided in the
Bulletin on the use of saccharin and Cyclamates are
extremely useful. _ -

As Arinexure to the Bulletin, acceptable daily intakes
and Information on specifications with regard to various
food additives has been compiled in a”tabular form.
%hegtesserve a very useful purpose for the Food Techno-

ISts.

gAnnex_ure-lll includes several items on which further
toxicolggical studies for obtaining information required
or desirable have to be_carried. out. This is useful
for those engaged in certn‘qu_ different food additives
and.also for those who wold like to establish the suit-
ability or otherwise of different food adgitives.

With all this information, this Bulletin is a very useful
Ewde to Food Processors, Food Technologists as well as

ood Analysts.

V. Sreenivasa Murthy



NOTES AND NEWS

Indian Standards Institution Publications

Following Standards have been Pu_blished by the
Indian Standards Institution, New Delhi.

Protein Efficiency Ratio }QPER) Rs. 500 1S: 7481-1974
H|gh_Prote|n Mixes for Food™ Rs. 6.00 1S: 3137-1974
Protein Based Beverages Rs. 500 1S 748

Desiccated Coconut Rs. 6.00 IS: 996-1975

Terminology for Spi iment
erminology for Spices and CorF]stl.mze.EOS - 18774073

lossary of Terms for Coffee and its P
Glossay of Terms or Coffz g s EXOUHES o 1074

Ethyl Ester of Beta-Apo-s-Carotenoic Acid, Food Grade
y o8 A0 15 T260-1074

Wheat Flour for Use in Bread [ndust
eat Flour for Use In Brea Rs.“§.6¥ IS: 7464-1974

Method for_Estimation of Pyridoxine (Vitamin B6) in
Foodstuffs Rs. 500" 1S: 7530-1975

Method for Estimation of Vitamin Bbin Food Stuffs
Rs. 500 1S: 752

_ : 1529-1975
Erythrosine, Food Grade

Rs. 500 IS: 1697-1974
Tartrazine, Food Grade Rs. 500 IS: 1694-1974

Determination of Protein in Foods and Feeds
Rs. 5.00 IS: 7219-1973
Ponceau 4R, Food Grade Rs. 500 IS: 25581974

Tests for Meat and Meat Products:

Determination of Nitrate Content-Part VII
Rs. 500 1S; 5960-1974
Vlll

Determination of Nitrate Content'-Pa I
960-1974

h. 'h
It
Rs. 6.00 1S:5
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Coaltar Food Colour Preparations and Mixtures
Rs. 5,00 15: 9346-1975
Nomenclature of Vegetables Rs. 1000 1S: 7470-1974

Copies of the standard are available from the offices of
the Indian Standards Institution located at New Delhi,
Anhmedabad, Bangalore, Bombay, Calcutta, Chandigarh,
Hyderabad, Kanpur, Madras and Patna,

International Institute of Refrigeration—forthcoming
{neetmg on food science, refrigeration and air cond-
jlonning

JOINT MEETING OF COMMISSIONS C2, DI, D2,
D3 & El

Melbourne, Australia, 6th—10//; September, 1976

The Australian National Committee for the |.I.R. IS
organizing a zomt meeting of Commissions in Mel-
boUrne in”September 1976,

The aim of the meeting is to br!nrq Australian research
and development in the relevant fields to the notice of an
international audience and to acquaint Australjan science
and industry with current work being carried out in
other countries.

A call for Papers for the meeting will be issued shortly
setting out the selected theme and a_list of preferred
topics. F?a?ers will however also be invited in the general
areas of interest of the five Commissions. Limited funds
W|I|t be available to assist selected authors with travel
COsts.

The organizer of the meeting is Mr, F. G. Hogg, I.I.R.
Liaison Officer in Australia, from whom furthéf” details
can be obtained. His adaress is P.0. Box 26, Highett,
Victoria, 3190, Australia.
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Annual General Body Meeting of the Eastern Regional
Branch, held on 25th July 1975 at Calcutta.

The business session covered

(0 The confirmation of the minutes of the 14th
Annual General Body Megting.

(«) The Annual Report presented b¥ the Honorary
aGpepnr%r\e/lelll Secretary for the year 1974-75 and ifs

(in) Audited accounts for the period January 1973to
Decemper 1973 and also January “1974 to
December 1974 and its approval,

Following are the Office bearers elected for the year:

L Mr. K C. Dg President

2. Prof. Sunit Mukherjee Vice-President

3. Mr. S K. Das Gupta Honorary General Secretary
4. Mr. A K Banik Honorary Joint Secretary
5. Mr. D. Roy Choudhury Honorary Treasurer

6. Dr. D, N. Bose Members

1. Mr. B. S Narayana -do-

8. Dr. B.R. Roy -do-

9. Mr. R.N. Ghosh -do-

10. Dr. R.N. Dutta -(o-

|l Dr. G. C. Bhattacharjee -do-

2. Mr. A K. Sen -do-

13 Mr. R K. Rao -do-

14 Mr. P. Chattopadhyay -do-

15, Mr. Subrata Basu -do-

Talk on Protein Food Industry in Inia by Dr K T.
Achaya

Dr. K. T. Achaya, Executive Director, Protein Foods
Association of India spoke on “Protein Food_ Industry
In India” and was followed by a discussion. Sri Santan]
Chowdhu% Managing Director, The United Cereal
Products, Calcutta Was the chief ?uest_. _
_The sPeaker,made an attempt 10 give an exhaustive
list of all protein-rich foods, and disCussed their nature
and characteristics. An estimate of the dimensions of
the industry indicates that over one lakh tonne of suc
products appeared to be made in the country. A large
progortwn consists of foods for children ‘of variols
ages, and by far_the largest protein component in
thiese foods 15 skimmed milk powder. Recent Indian
Standard Specifications for such foods have attempted
to provide tor the use of high-quality vegetable proteins
In certain products.  In these standards the concepts

h  rice eating areas.

Chief guest (Managing Director, The United Cereal Products)
addresses the gatheringat the Annual General Meeting of AFST,
Eastern Regional Branch held on 25th July 1975 at Calcutta.

From left: Dr. K. T. Achaya, Guest Speaker, (Executive
Director, Protein Foods & Nutrition Development
Association of India).

Sri Santanu Chowdury, Chief Guest.

Sri K. C. Dé, President of AFST, Eastern Regional
Branch, Calcutta.

of protein quantity and quality. have been incorpo-
rated.  Future product possibilities depend mostly on
the availability of oilseed proteins at reasonable prices.
Availanility of equipment is_not a constraint on oil-
seed protein manufacture. There 1S much interest in
the use of extruded technology, which is hasically a
mm&le one-shot procedure for preparing read%/-to-eat
cooked foods. Innovations relating to Iow-cost distri-
bution and gromotmn_ will be éssentialif processed
foods are to be more widely used.

“Role of Modere Bread in India”—talk delivered by
Mr. K S Chaturvedi, Chief Manager, Modern
Bakeries (1) Ltd., Calcutta on 23rd August 1975 at
the Eastern Re([zlonal Branch

The. specific role assq_ned to Modem Bakeries is to
manufacture good quality bakery products in most
hy%u_anlc conditions and t0 suplply them to_the general
ublic and institutions, in the form of nutritious bread.
esides bread the bakery products su%ohed include Nan,
Chappatti and Buns. It is the intention to supply them
at Very reasonable prices with a view to improving the
dietary standard o g)eogle and to popularize wheat in
WE are proud to s%%/_ that at |p_resent_all
the units™set up at different predominently rice-eating
aregs are working to full capacity. ~~~©
Today there dre 12 plants operatm% in 9 different
centres In the country. Two mare plants are ready for
operatjon at Chandjgarh apd Ranchi. .
Modern Bread 1s fortified with Vitamin A, Vitamin Bt,

Vitamin B2, iron and lysine. For the first time in the
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world, such an extensively enriched bread is heing
manufactured on a large scale.

Modern Bakeries have been assisting the Central as
well as many state Governments in the” implementation
of their programmes of feeding children, nursing mothers
and other “vulnerable sections of the commiunity !
WPIym special nutritious_bread for_ varigus Socidl

elfare _roPrammes like Slum and School Feeding.
Smaller size foaves are supplied in Jhuggi-Jhumpri areds
to make jt available to the poorer class of people. Parti-
cularly in Calcutta, 200-g loaves are manufactyred.
Plans”are there to_preparé smaller packets containing
100q loaves each. The breads are supﬁhed_from Calcutta
to Asansol and Bokaro on ong side, Haldja on the other
side and we are putting our efforts to suppl_5{ to Siliguri in
North Bengal. " To make the bread available in fresh
condition, “reqular fleet plys on road Ionﬁ_ distance
covering about 450 km per trip. Besides this we are
supplying reqularly to army personnel and hospitals.

or the future expansion to meet the (T;rowmg demand
of the product it is necessary to promote the development
of manufacture of hakefy machineries and plants
manufacture of high quality yeast and production_of
standard quality of flour from mdlgeneous wheat. The
feasibility of producing some of thése products is bein
undertaken by the company, besides the possibilities o
setting up wrapper plant,

In order to diversify the products recently, Modem
Bakeries have introduced h|?h 1pr_ot_em ‘Peariut Butter’
forthe first time in the market. This is gaining popularity
In the country. Further this year ‘Nan’ ‘s ¢
introduced in the market. Packed ‘Nan’ will relieve

Nan’ 'is alsd

thousands of working house wives from the hazards of L9

making Roti or Nan“at home.

. Our Research and Development Division is experiment-
ing with different food items which can conveniently be
%:l(aed and marketed to the benefit of mass consumer in

Nutrition Policy and PIannmIg: Need for a Systems

proach—Talk given by Sri S, Ra'dagq?_alan, ficer

on- Special Dugl, Tamil _Nadu Nutrition Progject,

Madras at the Southern Regional Branch, Madras
on 11th July 197,

Aticle 47 under the Directive Principles of the Con-
stitution of India lays down that the ‘State shall regard
the raising the level"of nutrition, the standard_ of I|V|ng
of its people and the improvement of Eubhc healt
among Its primary dutjes’. " All the three a
nutrition, ‘standard . of |I_Vln§i public health are_inter-
connected and requires simu

ects namely

taneous attention. Failure
In any one area will have e uallly Serious consequences in
other areas.  Policies and programmes to fulfil this
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objective have to_be g_lanned andim plemented in an
integrated way. The aim of this paper is to know what
are The logistics of such an integrated approach? How
far the présent programme_help3 in releasing this objec-
tive enshrined in the constitution?. How ar they plan-

by ned? What are the shortcomings ifanaymplannm and

implementation of these programmes? It may he' pos-
sible to produce theorietically"an excellent modgl for inte-
grated planning, Most often the process .of P_Iannmg

ends up to the interests of existing administrative an
technical entities.

After giving the definition of nutrition the speaker
dealt at [ength'the relationship existing between nutrition
and infection, the necessity of Brow_dm? nutritious. food
to children and the economic benifit o good nutrition.

The nutritional problem must be assessed from the
nutritional Rroﬁle of a region, the food balance sheet of
a regi!on, the food consumption and clinical surveys,
nutrition related morbidity studies and the anthropo-
metric measurements.

These revealed that the major nutrition problems in
India_are (1) protein calorie malnutrifion; " (2) vitamin
A deficiency; and (3) nutritional anemia, The infensity of
these varies with age sex and reprodyctive status ofthe
population exposed to the different Jevels of infection
infestation and environmental sanitation. In the critical
Phase of mental and physical growth among children
hese disorders have qréat importance. InCidence of
severe forms of protéin calorie malnutrifion namely
kwashiorkor and marasmus has been estimated to be
about 1-2 per cent of children in the aqe
5 yr. Mild and moderate forms of malnuffition
manifests itself as a retarted growth and or clinical signs
such as moon face, edema, discoloured hair, sparce hair
efc., Anthrogome_tnc measurements indicate that 17
per cent of the children were suffer_mg from 3rd degree
malnutrition (weight for %ge Is deficit Dy 30 per cent and
more) 65 per centof children were suffering from grade
Land 2 of malnutrition (weight of age deficit 10-2 per
cent and, 25-40 per cent” respectively). The task force
on nutrition set up_by the Rla ning commission estimates
that nearly one million childrendie in our country as

group

a result of severe malnutrition.

Besides protein calorie malnutrition, Vitamin A is
another major nutritional problem and in India alone
there may be one million cases of blindness arising from
Vitamin A deficiency.

Nutritional anemia is a major problem amang pre-
gnant mothers. Many women of poor communities live
N a very megre diet;

The sPcio-economic factors which _infléience nutrition
status of the community may be classified as.
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(0 Ecolo?y; (i_iz economy; iiii) public health &
er]vwonmen alhsanl ation : (|v¥ culture ;and (v) taboos—
religious or otherwise.

The ecology limits the production and availability.
The economy limits the purchasing power of the indi-

vidual. Infection and environmental Sanitation influence g

the prevalence of malnutrition by limiting biological
utilisation, The culture of the region has IfS own Over-
bearing Influence on the nutritional intake or otherwise,
TVithin this culture there are other religious taboos and
customs which also influence in nutritional intake,

Summing of child’s nutritional status is determined by
food intake'and health. Six determinants which influence
food, intake and health which lend themselves to inter-
ventions unlike, religion, caste and genetic traits are:
o nutritional content of foods consumed; (ii) pres-
ence or_absence of non-family_feeding. programmes;
E)HI) family’s Purchasmg power ;”(iv) nutrition and health
eliefs of mother; (v) health care and (vi) environmental
and social factors.

Programme Planning

Prolqramme for combating malnutrition consisted of
school lunch programmes urider the Education Ministry,
preschool feeding programmes and urban. crash pro-
gramme under Social Welfare Ministry, applied nutrition
Under Rural Development Mlnlst%_n_utrltlon rehabi-
litation programmes under Health Ministry. A sum of
Rs. 405 crores have been growded in the Fifth Plan both
by the States and Centre_who have committed to the
nutrition improvement. - These isolated endeavours of
the different ministries have not had the desired,impact
on the vulnerable section of the population as evidenced
by many isolated evaluation studies. No organised
evaluation of these programmes were attempted and most
of these p,rogrammes have no well defined objectives
and goals in terms of nutritional improvement.

Augmenting Nutrient Availability

Some of the strategies for _augmentin?_ nutrient avail-
ahility bath In terms 0f quantity'and qualityare: (i) use
of high yielding varieties, (i) use of imprgved methods
of pr ce_s_smg; lil) genetic improvement; (Iv) processing;
(v)" fortification; " () quality control and " (Vi) improved
storage facility.

. Thanks to green revolution, the grain [lJroductl_on
increased from™82 million tonnes in 1% to 110 million
tonnes in 1971, But the gree_n revolution has been largely
a wheat revolution. There is some progress in rice, but
very little with other crops.  The _%re_en revolution has
also tilted the cereal-pulse ratio whiCh I1s nat very condu-
cive from the nutrition point of view. Progress has been
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tardy regarding production of other food crops and very
poor in the case of fruits and vegetables.

Genetic |mFrovement of nutrient quality of hasic
stables s another strategg augmenting nutrients at no
extra cost. Research and"development fforts to improve

enetically amino acid halance and nutrient quaht%/ of
Crops I|fkeI maize, barley, jowar, wheat and rice have been
successtul.

Fortification of food is another technology available
to augment and raise the quality of nutrients. Fortifi-
cationt of atta with lysine, thiamine and riboflavin, iron
fortification of salt, “fortification of milk with Vit A
idoine for fortification of salt, fortification of saﬁ;o with
proteins and vitamins, fortification of tea with Vit A
etc., are some of the technology available for augmenting
the nutrient quality or add a iéw nutrient for enfichment.

Nutrient availability can also be increased by reducing
nutrient loss in processing using modem téchnology,
Toxins in food like ergot in Bajra, lathyrus In kesari
dhal, affatoxin in grouhdnut, etc., requiré careful atten-
tion while processing.

The present cropping pattern is.so phased that the
needed Sector of nutrient are obtained at Jowest cost.
This demands full knowledge about the existing policy
Ie\{?rs and their impact on the cropping and production
pattern.

The various distribution channels reaching the consu-
mer may be studied in order to. develop a consistent
distribution system which will minimise transportation
and other_m_argmal cost. The tradmg, transgort move-
ment restriction, storage and structurgs of the organisa-
tion involved in these ctivities at various levels fequire
athorough stud¥._ Public distribution in urban areas and
the different nutrition Programmes may have to be ex-
amined with reference to, quantum of riutrient delivered
per unit cost. An efficient and, economic distribution
system has to be developed taking .into consideration
the buffer stock needed to control price mechanism.

Consumer Behaviour (Demand)

The main variables which influence the consumer
behaviour are; Q Income; (ii) relative price of com-
moditiesmutrients; (i) avarlability; _E!V) education;

gv) demographu: and social characteristics; and (v
Utrition &ducation.

Income and price are the p_rlmar¥
purchasing power. No other single Tactor
major efféct on the nutritional status as income.
surve¥_s reveal hlﬁh|y significant differences in con-
sumption along .the ‘income spectrum.  Three trends
appear to be universal. First commonly referred to as

ngle’s law, find that as income raises tfie percentage of

comﬂonents of
as such a
Digt
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income allotted to food decreases, hut absolute expendi-
ture increases. This is not true with very low income
group. . Though the percentage of income Spent on food
is.as high as"80 per cent the_ absolute expenditure are
still low; that is why income increases in the be mnmg
result in till h|gher,percentaPe_spent on food. “Secon
trend is the proportion of calories supplied by cereals is
replaced by more expensive calories from animal and
vegetable Sources, as income increases. Third trend is
within the food group, there is shift towards processed,
more expensive convenience foods. The speaker further
worked out an example to show how much income
redistripution is necessary to increase the consumption
expenditure and thereby improve nutritional = status
under Indian conditions.” The sgeaker stressed that the
SOCI0-economic programmes  attempting to income, re-
distribution may be necessary to have free or subsidised
distribution of nutrients tq these object poor. In fact
these gsro_%rammes of distribution, if done properly. can
serve as Instrument of income redistribution in addition
to what s attempted t_hrough other econamic program-
mes. The three distinct types of policies which the
government can adopt are:

1o_redistr_i_bu_tion through fiscal pricing and _other
policies; (if) it can phase the base of growth in the
economy_and pull up the poor and the”weaker; and
(hi% specific policy measures to improve the productivity
0f the weaker units.

Nutr|t|o_naIIP/ visible demand and their estimation
under varied fevel of purchase price and income distri-
bution policy may have to be attempted. The very nature
of the problem réquire dis-aggregative estimate in terms
of various socio-economic grou and also for different
demographic groups based On ade, sex and reprodugtive
status. Food tabaos, cultural factors, health and environ-
mental sanitation Iag/ a vital role in the consumer
behaviour regardmé) démand for nutrients.

Systems Approach

It is seen that a set of co-ordinated programmes all
along the line from production to consumption and
biological utilisation Is a pre-requisite for improving
nutrifional status of the population. These programmes
may have to be examined with respect to, nitritional
efféctiveness, cost, accei)t_ablhty, administrative viability,
time frame, focus, multiplier"and technical feasibility.

Systems, approach helps in ge_ttmq overview of all the
variables influencing the nutritional system, from pro-
duction to consumption. The hasic (ifference between
the system approach and the conventional approach of
planding is in its focus. Instead of concentrating only
on the “immediate determinants of the éJrobIems, the
systems approach looks into the complex, Interacting
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forces of the environment within which the problem of
malnutrition_ arises. ~ Such a comprehensive approach
will he!P In finding a lasting solution at a reasonable cost
and will also help in preventing the recurrence of the
same problem.

The elimination of poverty and the_reb% hunqer no
longer serves as a moral bestitude, but in the context of
growth imperative. Dr, A. M. Boerma, Chief of F.A.Q.
in one of his addresses figuratively compared the need for
hard and rational decision in the elimination of poverty.
He said “Indeed we are d|scover|ng that a hard head
and warm heart belong more comfortably together In
the same body than ha prewouslp]/ imagined”.” May |
not s%y that the self same warm heart Which motivates
us to do something.for the hungry millions, have broyght
all of us together”in this hall t do some hard thinking.

Technical meetiné; held at the Eastern Regional Branch

a) Shri. M. R. Bhattacharjee, Manager, Chemical
Enlgmeermg_ Project and” Marketing” Division, the
AP.V. Engmeermg Co, Ltd,, Calcutta, delivered
a talk on APV Paraflow Plate Type Heat Ex-

chan%er” on 17th August, 1974, ~ Arranged. in
collaboration with Indian Institute of Chemical
Engineers, Calcutta Regional Centre. _

b) Aqgroup discussion was arranged on “Standardiza-

tion and Quality Control in Processed Fruit and

Ve%,etable Products” in- collaboration with the

Institute of Standard Engineers, Calcutta, on 11th

September 1974, A Iarge number of members and

representatives from the food processing indu-

stries, attended and participated in thé group
discussion. _

Dr B, R. Roy, Director, Central Food Labora-

tory, Calcutta, delivered atalk on “Food Adultera-

tion” on 21st September 1974,

d) Shri B. S. Narayana, Technical Manager, Rechitt
& Colman of Inglia Ltd. Calcutta, delivered a talk
on “Conc_e?t of Quality in Consumer Products
with Special Reference to Foods™ on sth Januar
1975, Arranged in collaboration with the Institute
of Standards Engineers, Calcutta.

e) Dr P.. K._Kymal, Executive Director, Food &
Nutrition Bodrd, Department of Food, Mmstrg of
Agriculture, delivered a talk on “Plan for Déve-
IJo ;nﬁg%of Food Processing Industries” on 10th

Short Term Course

A short tern course of about 2 weeks duration on
Quality Control in_ Fruit and_Vegetable Processmg
Industry was organised (7-19 December 1974). Th
venue Of the course was the Food Technology and
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Biochemical _Engineering Department of Jadavpur
University.  The”course “was _mau%urated by the past
President” of AFST and Vice-chancellor,” Jadavpur
University, Dr. A. N. Bose. There were_7 participants,
all from processing industries, viz., M/s The Metal Box
Co. of India Ltd., M/s Hindustan Condiment Products,
MJs. Ramakrishna Laboratories Pvt. Ltd., M/s mgs
Fruit Products., M/s Daw Sen & Co., Lid., M/s Alpha
Food Products, M/s Poly Food (P) .td. The course
comprised of both lectureS and practicais.

The faculty members for the course consisted of Prof.
Sunit Mukherjee, Sri S. N. Mitra, formarly Director,
Central Food: Laboratory and Dr, P. K. Dutta of the
All India Institute of Hygiene and Public Health. The
response to the course was very favourable and it is
proposed to organise similar courses in future.

Bangalore Chapter—Inauguration of training ro%_ramme
|2r}t r?&/entl% and detection of food aditeration on
ug. 5.

~ Food Minister of Karnataka State Smt. E. E. Vaz,
mau_%uratmg stressed the need to educate the people
particularly"women, on the method of combating food
adulteration.. She called for measures to inculcate an

ethical sensein the people so that they would realise that M

food adulteration would be worsé than a criminal
oifence.  She pointed out that food adulteration in
India dated back 2,000 years or still earlier and hence It
was as old as Indja’sculfural rehgmus and ethical tradi-
tions, India had to follow the Socialistic countries of
the West in maintaining the food standards. The
standard of food In thése countries was the same
both In roadside restaurants and in Posh hotels and
western _countries were absolutely free from food

adulteration.

Mr. M. K, Panduranga Setty, who presided, wanted
suitable provisions in the new Act to prevent food adulte-
ration for differentiating between™ sub-standard and
adulteration. He said that the Centre had agreed to aid
the tramm% courses of the Association if the Assogiatign
could run Courses on a regular basis and for the benefit
of the people from other States. Miss M. C. Madhura,
Association Chapter Secretary, said that the training
course conducted for the students of catering technology
and food craft institytes, would enable them to compat
the menace with a scientific strategy and methods.  The
Assocjation had glans to developa small useful kit for
detection_of food adulteration. " It had also plans to
conduct full time short term courses, besides separate
courses for hotel industries, she said. Mr. Charles
Wesley, Principal of the Food Craft Institute, propose
vote f thanks.
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South Regional Centre, Madras _

The South Regional Centre of AFST at Madras i
organising a seminar-cum-indystrial clinic on food and
Agro-based Industrial possibilities in Tamilnadu &
Pondicherry on 14th November 1975. People interested
may please contact Shri K. S. Krishnamurthy, Honorar
Secretary, AFST Southern Region, Department of Foo
Govgrn ent of India, Shashiri Bhavan, 3rd Floor, 3
Haddows Road, Madras-600006.

Hyderabad Chapter

The Hyderabad Chagt_er of AFST in collaboration
with Food Crafts Institute, HYdergbad, organised
a four day “Food Exhibition 1975" from I7th to
20th Octgber 1975, This was inaugurated by the Hon,
Minister for A%rlcul_tural and Transport Government of
Andhra Pradesh Shri J. Chokka Raa. Prize distribution
was done by Smt. W, Lakshmidevi, Minister for women-
welfare, Govt of Andhra Pradesh. Smt. Yamuna Ran%a
Rao, Principal, Food Crafts Institute, delivered the
welcome address while Shri P. V. Suryaprakasha Rao
concluded the meeting with vote of thartks.

Hyderabad Chapter planned for a Seminar on “Scope
for Food Industries in Andhra Pradesh” sometime durin
December 1975, Pe_oRIe Interested may please contac

. B _aghuram|a Development”™ Officer, Foods
Warner Hindustan Ltd., Uppal, Hyderabad-500030.

Eastern Regional Branch, Calcutta

_ A national seminar on “Mango and Its Utilization”
is planned_for eth and 7th March 1976 by the Eastern
Regional Branch of AFST, Calcutta. Peaple interested
may contact Sri Sunil Kanti Das Gupta, Hon. Gen,
Secretary, AFST (Eastern R_eg|ong, Department of Food
Technology and * Biochemical Engineering, Jadavpur
University; Calcutta- 700032,

List of New Members

Sri A Subbarayan, Tamilnadu Nutrition
Gopalapuram 18t Street, Madras-600 086.

SriP.S Nat?ra'a Sharma, Technical Adviser, Sri Ganesh
Ram’s Ana a/écal Labs 51, Thambu Chetty Street,
Madras-600 001

St R.N. Ramani, Sri Ganesh Ram & Co., 46, Thambu
Chetty Street, Madras-600 001,

Sri Krishna, Laxmanrag Sarode Institute of Catering
Technology and  Applied  Nutrition, ~ Adyar;
Madras-600 020.

Sri R. V. Subba Rao, 292, T. H. Road, Madras-600 08

Project 7A,
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Smt. Mariamma Tharakan, No. 8, S.B.I. Staff Colony,
Madras-600 029.

Sri- J. Maria Joseph, Institute of Catering Technology
Madras-600 020.

Sri K. Manoharan, CARE—Tamilnadu College Road,
Madras-600 006.

St A V. Kuppuswamy, Principal, Institute of Catering
Technology, Adyar, Macras-600 020.

Sri A._L. Joseph, Rubka Enterprises, 100, Poonamalle
High Road, Madras-600 010.

i S Jayapaul, Office of the Deputy Tech. Adviser
SouthernRegion, Shastri Bhavan, Médras-600 006.

Sri Viravanallur Subbiah Indira, “Jayanthi” 13 IInd
Cross, St. Ramakrishna Nagar, Madrés-600 028.

SriN. lbrahim, Technical Officer Department of Food
Government of India, Shashtri Bhavan, Madras-600 006.

St A K. Gupta, Engineerin%Manager, Macdem Bakeries
(I) Ltd., Adyar, Mddras-600 020.

SriD. S. Ganapathy, 3F, Kalinga Colony, K. K. Nagar,
Madras-600 0?8. d ’ d :

Sri A S. Desal, Senior InspectmgBOfflcer Fruit &Veg.
Preservation) Food & Nutrition Board, Dept of Food,
Ministry of Agriculture & Irr|8at|on, Shashtri Bhavan
35, Haddows Road, Madras-600 006.

Sri C.B. Cariappa, Ministr}/)%tAgriculture, Dept of Food
Food & Nutrition Board, Office of the Deputy Technical
Adviser, 3rd Floor, Shashtri Bhavan, Madras-600 006.

Mrs, Anandhi Ramachémdran Institute of Catering
Technology, Adyar, Madras-600 020.

SriC. All, Asst. Instructor, Instt. of Catering Technolo
& Applied Nutrition, Adyar, Madras-6007020. W

Sri M. D. Muke_rj)ee, Technical Manager, Madras Com-
mercial Corporation, Tamilnadu FlourMills, New Avadi
Road, Ambattur, Madras-600 058.

Sri G. Radhakrishnan, Assistant Director, Central
Mac_hmerg/ Co%)n. Re?mnal Office 42 A, Third Street,
Abhiramdpuram, Madras-600 018,

Sri K. M. Appaiah, House No. 4, Block 11, Jayalaxmi-
puram, Myscwg-570 012 4
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SriJ.N. Rag, Macneill & Magor Limited, Unity Build-
ings, Bangalore-560 002

Sri Ravi P. Awasthi, Clo. UNDP., P.O.B. No. 9182
Dar-e-Salaam, Tanzania.

Sri E. M. Fernandes, Clo. N. Fernandes, Kalpane,
Kulshekar P.O. Mangalore-575 005,

i D. N. Samanta, Clo._The APV Engg. Co., Ltd,
2 Jessore Road, Calcutta-700 028,

S J. K. Jagtiani, 505, Asia House, Kasturba Gandhi
Marg, New Delhi.

Sri Dayanand, D 11/14, Kidwai Nagar (East), New Delhi,

Mrs. Sucy Koshy, Division of Agricultural Extension,
Indian Agricultural Research Instt’, New Delhi-110 012,

Dr. J. D. Contractor, The Coca-cola Export Corpn.,
14-A, Nizamuddin West, New Delhi-110 013,

Mr. M. Bhatia, A-419, Defence Colony, New Delhi.

Sri R.L.Dang, Food Technologist, Fruit Processing Plant
JAROL, Suridernagar Dist Mandi (Himachal Pradesh).

Sri V.S Mathur, Deputy Director (Agri. &Foodé Indian
Standards Instlw_tlon anak Bhavan, 9, B. S. Zafar
Marg, New Delhi-110 001,

Sri H. C. Das, D-3/18. Model Town, New Delhi.

Sri Sharma Autar Krishan, Pomona Cannin% Co.,
Kastoorchand Mills Estate, Dadar, Bombay-400028

Mr. _BhuBinder Singh, B-191, Kidwai Nagar, New
Delhi-110023,

St Balwant K. Sehoal, Kasavli, Cannery Kasavli
Himac%a PraJésh. J Y

Sr Verma Swarn?ndu, Factorg Manager, Indi-dek Milk
Pats. Ltd., Muzafarnagar, U.P.

Sri Ramesh Chand Jain, M/s Jainsons Food Products (1)
358, Anaj Mandi, Shahadara, New Delhi-110 032.

Bell & Co., B-44,

Sri- Brijesh_Diwan, Clo. Foster Co.
New Delhi-110 035.

Lawrance Road Industrial Area,
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Change of Addresses

Sri R. C. Bhutiani, Scientist, CFTRI, Mysore-570013.

Sri S.5.Langer, Factory Manager, M/sHindustan Break-
fast Food anufacturm? Factory, P.B. No. 6204, 64-65,
Najafgarh Road, Industrial Aréa, New Delhi-110 015,

Dr. Om Prakash Agarwala, Land O’Lakes Inc 614
McKinley Place Minneapolis, Minnesota 55413,

Sri P.S R K. Prasad, Senior Food Technologist, M/s.
Pure. Drinks Pvt. Ltd, Connaught Lare, New
Delni-110 001

Sri Kuruvilla Zachariah, 14/5A, Civil Lines, Kanpur-1.

Sri A N, Sankaran, Clo, Dr. V. S. Chandrashekaran,
Lecturer in Civil Engmeermg Indian Institute of Techno-
logy, Powai, Bombay-400 076.

Sri Ramesh Chandra Srivastava, Food Technologist, Agro
Canning & Bottling Factory, P.O. Achheja, Hagur
Dist.,, Meerut (U.P.)

Sri RK. Bangal, Assistant Director, Consultancy Cell,
Room no. 118 Block 10, Jamnagar House; New
Delhi-110 011.

S-S M. Shipchandler, Venus Chemicals 6-3-444/446,
Punjagutta, Hyderabad-500 004,

Dr. M. R. Sahasrabudhe, Food Research Institute
Canada Ottawa, Ontario KIA OC6 Canada.

Smt Meera Rao,Associate Professor (Food & Nutrition)
College of Home Science, Dharwar-580 005.

S Pl Bharadwaé', S%ecial Officer, Karnataka Agro-
Proteins Ltd., M 9, H.B. Colony Raichur.

Sri Gurumukh Sinqi}, Assistant Professor, Department of
Food_ Science_& echnolo% Collelge_ of Agriculture
G.BP.UA &T. Pantnagar-263 145 (Nainital).

Mr. Stgamal Kumar Bhattacharya, No. 1 Janendra
Nath Deb Road, P.O. Joynagar, Majilpur Dist. 24

Paraganas (W.B.)

Dr. C. R. Seetharaman GMVCIDD Manager |g_raining)
Tamilnadu Dairy Development Corpn. %, Ritherdon
Road, Vepery, Madras-600 007.

Sri V. Eswarayya, Technical Assistant, Quality Control
Lab, Department of Food, Papanaichan” Palyam,
Coimbatore-37.
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Sri S.P.Kulkarni, Ghadiali Building, Shradhanand Road,
Vile Parle East, Bombay.

SioP. Sundararaé'ulu, Demonstration Officer Mobile
E())%eg%on Unit 2-2-2, University Road, Hyderabad-

Sri.D. S R. Pathak. College of Technology, Osmania
University, Hyderabad-500%07. Y

Corporate Members _ _
MJs Corn. Products Co., (India) Pvt. Ltd., Shreenivas
Home, P.B. No. 994, H. Somiah Marg. Bombay-400 001,

Sii SR, Palekar, Chief Chemist, Sri A, S. Rajadhyaksha,
Technical Manager.

M/s. Skol Breweries Ltd., Chandermukhi, 15th Floor,
Narimon Point, Bombay-400 021 o
Dr. P. G. Daftry, Director, Sri M. S. Ramachai, Project
Manager.

M/s Britannia Biscuit Co. Ltd., Padri, Madras-600 020.

Mr. K. Ramachandran, Acting Factory Manager.
Mr. K. S. Kannan, Standard Manager.

M/s. Britannia Biscuit Co. Ltd., Nirmal 20th Floor,
Narimon Point, Bombay-400 021,

Sri R. B. Rao, Technical Director
Dr. R. Jayaraman : Research & Development Manager.

The Secretary M/s Spices Export Promotion Council
World Trade’ Centre, Mahatma Gandhi Road, Ema-
kulam, Cochin-16.

M/s Anglo French Dru% Co, (Easterng Ltd. Plot No.
112/31 6th Cross, Vth Block, Small Scalé Industries Area

Rajaji Nagar, Bangalore-560 010,
Mr. J. C, Sajgal
Mr. Harishchandra Verma.

Life Members

Mr. Sunilkanti Das, Gupta, Assistant Director, Indian
Standards Institution ~ 5, Chowringhee - Approach,
Calcutta-700 013

Mr. T. E. Cardozo 328, Fatords, Margao-403 602
SR e_n?ar, Chemist, Food Additives Sectin, Food

Research Division, Room 145, Food Directorate, Tunneys
Pasture, Ottawa ONT K1A OLZ, Canada.
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EASTERN REGIONAL BRANCH
Association of Food Scientists and Technologists (India)

DEPARTMENT OF FOOD TECHNOLOGY & BIOCHEMICAL ENGINEERING
Jadavpur University, Calcutta—700 032

NATIONAL SEMINAR ON “MANGO AND ITS UTILISATION??
6th and 7th March 1976

The Eastern Regional Branch of the Association of Food Scientists and
Technologists (Indla% iS"planning to hold a two-day Seminar on “Mango and its

Utilisation” in March 1976.
The two-day Seminar will consist of Technical Sessions allocated to :
1. Raw materials-varieties, quality and horticultural aspects
2. Technology of green mango products and quality control aspects
3. Technology of ripe mango products and quality control aspects
4, Marketing of mango and mango products including export.

~We look forward to your encouragement and support in organisin% a successful
seminar. Papers for presentation and discussion at the Seminar are most welcome.

The Registration fee for delegates is Rs. 20/- for members of Association of
Food Scientists and Technologists (India) and Rs. 50/- for non-members.

It is proposed to publish a brochure for the Seminar containing the abstracts
of the pagers and information on the activities of Mango Processors and Exporters.
We shall ehappy if you wish to reserve space forrouradvertmement in the brochure.

0 p

It is intended ublish the proceedings of the Seminar in hook-form as a
comprehensive review of the subject.

An exhibition of Mango_product and related machinery and equipment will
be held on the occasion of the Seminar.

For further details, please correspond with the Convenors, Jadavpur University,
Calcutta—700032.

_Chairman _ _Convenors
Seminar Committee Sri A. K. Banik and Sri P. Chattopadhyay
Dr A. N. Bose AFST gEa_stern_ Regional Branch?)
Jadavpur University, Calcutta-700 032



ALL INDIA SYMPOSIUM ON

FATS AND OILS IN RELATION TO FOOD PRODUCTS
AND THEIR PREPARATIONS

_ It is proEosed to organise a two-day All India Symposium on “Fats and Oils
in Relation to Food Products and their Preparations”, sometimes in April 1976 at
Central Food Technological Research Institute, Mysore under the Joint Auspices
of Association of Food Scientists and Technologists (India), Central Food Techno-
logical Research Institute, Mysore and Oil Technologists Association of India
(Southern Regional Branch), Hyderabad-500009.

The Symposium will be organised with the following objectives,

) To provide a common platform for the processors, planners, government
executives and scientists connected with R & D problems

i) To focus attention on the problems of Lipid Technology connected with the
usage of fats and oils in Indian food items

il ToI discuss and identify areas for future research and developmental activities
relating to

a) Raw-material survey, resources and newer sources of fats and oils,

b) Processing, Hydroqenation Emulsification, Interesterification, Refining and
Modification of Fats and Gils

¢) Fat-based food products—Indian confectionary, deep fat fried products,
bakery products, margarine, chocolate, pickles, salad cream, myonaise,
butter, Cheese and ghee,

d) Nutrition and toxicity, _

e) By product utilisation for edible purposes, o _

f) Autoxidation, antioxidants and storage characteristics of fats and oils,

g) Chemistry, analytical techniques, adulteration and quality control.

We plan to bringout a Souvenir on the eve of the symposium with lead papers from
eminent specialists in the field. Papers on different aspects as given above are mostwelcome.
Abstracts not exceeding 200 words should reach us before 15th February 1976 and detailed
papers may be sent by 15th March 1976. An exhibition of various charts, products, machinery,
equipment and raw-materials will be another feature of this Symposium. All the readers of the
journal from India as well as from abroad, Interested in any of the aspects of the
Symposium are cordially invited to participate as exhibitors, advertisers for the souvenir,
delegates or visitors.

For further details please feel free to write to Mr. M. V. Sastry, Honorary Executive
Secretary, AFST, CFTRI, Mysore— 570 01 3, India.

Honorary Executive Secretary
AFST
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should be submitted in triplicate. The manuscripts should be complete and in final form, Since nd
alterations or additions are allowed at the proof stage. The paper Submitted should not have been
published or communicated anywhere.

Short communications in the nature of 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. Superscript and
subscripts should be legibly and carefully placed. Foot notes should be avoided as far as possile.

Abstract;  The abstract should indicate the scope of the wark and the principal findings of the

paper. It should ngt normally exceed 200 words. 1t should be in such a form that abstracting
periodicals can readily use it

Tables: Graphs as well as tables, both representing the same set of data, should be avoided.
Tables and figures should be numbered Sameﬁ_é\ in Arabic numerals and should have brief
titles. Nil restlts should be indicated and distinguistied clearly from absence of data.
lllustrations; Line drawings should be made with Indian ink on white, drawing paper ?amac_v\
art paper, The lettering should be.in pencil. For satisfactory reproduction, graphs and line draw-
Ings should be at least twice the printed size. Photographs must be on glossy paper and contrasty;
two 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 ofall the authors should be cited completely in each reference. Abbreviations
such as et al., should be avoiced,

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

(b) Book: Venkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New
York, 1952, Vol. 1, 966.
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raman, K., Academic Press, Inc., New York, 1952 Vol. 11, 966.

(d) Proceedings, Conferences and Symposia:  AS in (C).
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1953, Ph.D. thesis, Bombay University.

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