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EDITORS NOTE

~ This issue marks the completion of five volumes

since the inception of this Journal in 1964. In
this short Sﬁan of time, it has grown steadily gain-
ing strength.  Every effort is being made to speed
up the ﬁubhcatmn of the issues and happily
enough, the response of the referees and the
editorial associates has been spontaneous. Yet, it
has to be remembered that the standard of any
Journal largely depends on the stron? back-bone of
quality papers emanating from careful ?/ planned and
meticulously executed programmes of research and
development ; it is hoped  that in times to come,
the number of quality papers will increase further
and give a boost to the Spreading of food science
and technology in this region of the world,

The subject of reviews needs some mention,
While oil seed processing for edible purposes has
been covered in some measure, the subject of grain
legumes has hardly been initiated ; more infor-
mation is desirable on this subject because integrat-
ed efforts are being made in this country for effecting
overall improvements in grain legume production.

* * * *

The year 1968 saw the beginnings of some mira-
culous achievements in the fields of food and
a?rlculture in India. The high yielding varieties
of food grains have ushered in fresh hope that
famine need not haunt this country for all time
to come. A great man}/ efforts are also b_eingi
made in other fields of agriculture and anima
hushandry, and the prospects have become brighter
for reaching respectable targets of crop production.
Improved crop production necessitates greater and
better facilities for preventing the losses during
handling, storage, transportation and processing.

i

Efforts of the research worker, government and
industry are being co-ordinated and massive train-
ing programmes are being organised for making
a success of this great endeavour. The picture on
food front is not as gloomy as that forecast by
some prophets in preceding years. Yet, the
problem of hunger and insufficiency, whether in
villages or the slums of industrial cities, is always
a challenge to the scientist and the government,

i * * *

‘With rapidly increasing mass of scientific inform-
ation, the ﬁro lem of keeping abreast of the latest
advances has become very difficult in recent
¥ears. It is particularly true in the new area of
ood science and techno_logy which embrace a
variety of disciplines, ?plle as Well as basic and
borderline subjects. A welcome development is
the joint effort of the Commonwealth Agricultural
Bureaux (C.A.B.), Institut fur Dokumentationswesen
and Institute of Food Technologists, in publishing a
Journal containing food science and technology
abstracts. It is of interest to note that Central
Food Technological Research Institute, Mysore is
making a similar effort and compiling abstracts from
about 120 scientific periodicals. A very important
consideration is to see that the abstracts reach the
rescarch worker with very little time lag. To
achieve this, the abstracts are being issued in
mimeographed form since 1966. It is noteworthy
that both CF.T.R.I. and CAB. are abstractin%
under almost identical subject heads. The Journa
of Food Science and Technology is publishing the
abstracts regularl?é. It is indeed a great privilege
which the C.F.T.R.1. has offered us and for this, we
are deeply grateful.
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REVIEW

The Potentral for Fish Protein Concentrate In
Developing Countries*

Sargent Russell!

Frsh protern concentrate an odorless, tasteless,

|ne¥ ?roun product made by removing the water
and Ta 5 ested as°a source of

from fish) has been sugg
protein supplement for meeting warld. nutritional
needs. \What are the production possibilities for this
product? Wil there be problems of consumer accept-
ance? |s this product, in‘fact, a real alternative source
fprotern his paper examines the exsting infor-
mation bearing on these questions and suggests what
the impact of fish protein concentrate might be on
economic development.
The considerations in this paper. have been classified
|nto five parts: two technical—finding an adequate
supply of fish and a suitable method "0f processing;
one social—developing acceptance of a suitable pro-
duct; one economic—financing, and manafqrn pro-
duction ; and one poIrtrca—c an Ing policy for &cono-
mic development, This classification might cause an
economist 1o say that all of the problems are economic,
Costs and returhs are involved in all cases A political
scientist might argue that the manipu atrons o various
power ?rou s will"dletermine the%owtho ish protein
concentrate production, While both might be right,
|t needs to be emphasized that the prospects for ‘the
eve lopment of a fish protein conCentrate indust
pend on the concerted effort of many groups inter-
ed in promoting human welfare,

Supply of Fish

Snyder writing on. Fish Protein Concentrate (FPC)
In Fdod Technology, introduces his remarks by sa¥|ng
Marine biologists tell us that only 10 per cent of thie
annual marrne fish potential is presently harvested.
We are told rpman y fishermen that nearly 50 er cent
of their catch is discarded at sea.  We ‘are also told
that there are enou%h fish in the sea to suppl the totaI
anrmal rotern needs of between 0 hillion
p) p R. Martin, speakin at a conference In
ttawg, sougnt 10 predrct rathe than to judge the
potential of the sea when he said:

* This article is_being published in the Journal of Developin
f Agricultural Economist, University of Massachusetts, Fu

Turkey, 1967-68.

1Y that the

‘The world catch of aquatic products has doubled
during the |oast decade toacurrent annual yield of more
than 50 miflion metric tons [about 12 kq er persong
Even the most conservative aquatic biologists predict
that |andings can double again to one hun red million
metric tons, and that this production can be achigved
by the end of this century’.2 The validity of either
of these estimates of the potential of the séas will be
known only with time ‘and realized only through
considerable work.

The first job, frndrng a sustarnable source of supp
i5"a problent of fishery hiology. Mar

s ea |n of N rth Amerrcan waters, has pointed to
many specres of fish which are_currently not utilized
or afe Under-utilized. He indicated that even some
non-vertebrate species like squid and krill could be
used to make fish protein concentrate. There may
be a problem of toxrcrt?{ in moving to fish which, at
present, arenot used for human consumption. Nigrelli
re orted at the Ottawa conference that there ar over

1,000 species of invertebrates and more than 200
species Of vertehrates that are poisonous or venomous.3

The second job, is to organize a low cost fishing fleet,
Ezra Levin, President of Vio Bin Corporation stated
rice of raw industria fish is six to seven
dollars atop in Peru, twelve to fifteen dollars in South
Afnca and twenty dollars in the United States. He
added that Harvestrng |s amatter of using trawlers and
proper eclurrpment for bringing In' large” quantities of
1S (personal communication).

A group from Resources Engineering of Canada Ltd
estrmate frsh harvestrn costs at $ 4 per ton.4
ex anatron for th |s high cost has een offered b
William Chapman of Van Camp Sea Foods, who said,

Most fishermen in North Amekica are price conscious

[They are] 8earedto roducrn? high unit price fish
and 1o disregarding production o h%h volume, low
unit price products’. He su[qgeste in_order 1o

overcome this fisherman’s phifosophy’, ‘a fully Jnte-
grated sea and land operation may e called for.’s

Areas I11. January 1969.
bright Lecturer, Faculty of Agriculture, Ege University, lzmir,
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If an integrated system were established, the building
and equrpprng of the fishing fleet would be the major
investment, as shown later.

The utilization of waste material produced in current
fish processing operations, particularly the waste from
fish fillets, may provide an alternative source of raw
material. unningham, President of the Atlantic
Fisheries By-Products’ Association, has commented:

“The settrng UR of afew centralized FPC plants would
ap ear to eteon)(_lwa y 10 operate a frnancrally
feasr eop eratron [Howeéver due] to the widespread
location and small production of many of the exrstrnd
plants, it would probabI?/ not be feasible to collec
certan material, nor would it be economical to trans-
port to the centralized plants’.6

Another by- Rroduct of present fishing operations
i§ trash fish Which are discarded at sea.” These are
fish which have little or no valug in current fresh fish
markets. Estimates of the quantity of trash fish avail-
able are based on fishermen’s reports which state that
up to fifty per cent of the catch are sometimes discarded.

artrn stctes that the quantity available from offshore
otter trawlers working out of North Atlantic ports is
100, 000 tons a year.2 However, estimates on the
redulanty and concentration of trash fish supplies have
not beer made,

A final source of fish for production of fish protern
concentrate for human consum ption 1s th e Sup (p now
gorng to fish meal plants prod ucrn anrma fee
main difficulty here is conversion fo handling and p
ces[%rag technrques necessary for producing a hygienic

hu

Panser summanzed at Ottawa, his views on the
selection 'of raw materjals: (P] More than fwen
thousand species of fish inhabit the oceans; until muc
more is known about the properties of most of them,

%/those should, Initially, be chosen for the manu-

acture of FPC that are well-known as suitable for
uman consumption. Even then, caution. must be
exercised: a number of fish (over 200 specresg many
[iving in fropical regions, are, or can su enly ecome

e toxing, most of w ich remain as yet
can be immensely dangerous, It is
advisable to ‘select a schoolin try e 0f fish such as the
hakes or ernng 8 raw mae | for the production
of FPC:_such sthools of fish are usually composedof
many millions of individuals of the sanie species, with
almdst no foreign interlopers amonP them, thus assur-
mg a_homogeneous raw material, Another reason

why single species of fish . . . should be selected is .
[to"avoid] vanatrons that] are likely to affect the
pro 5sing con |t|ons at must be chiosen to insure a
atisfactory FPC product

toxic. Th
unidentified,
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gZ) To insure optimum quali atg/ of the finished pro-
duct, the raw material must be fresh as possible and
indleed be of food grade qualtty.

hS) AIthough the use of fresh, iceq.or frozen fish

give products with the best nutritional qualities,
some FPC manufacturing processes use fish meal as
the raw material. .

The fish to be processed must be kept cool from the
time they are removed from the water until they reach
a processing plant to regluce sporlade clean to prevent
contamination, and free from injury'to reduce the oppor-
tunity for spoilage organisms geting into the flesh.

Processing Methods

The methods used for makrng FPC fall into three
grous physical, |oo|g|ca and. chemical. In 4l
ases the ob ective is to transform fish, a highly perish-

pro uct Into, a less perjshable product. The
‘proce sing may be?m with whole fish as caught or with
sh by-products afready processed.

Physical processing methods include mechanical
ressrn tor removal of the water and oil from ground-
qu fish, eectnca ch aerg of a fish slurry to break up

e fish cells so that sofidls"and liquids cari be separated
by centrifuging and dehydration.  Mechanical press-
ing has recgived [ittle atténion because of the difficulty
of " maintaining sanitary conditions. . Although ex-
perimental electrical methods exist, this method is not
well understood.

Modern dehg/dratron methods use a mixture of
finely ground fish suspended in oil ang vacuum evapo-
ration (drying).  Then either the oils are removed
from the drigd product by using a solvent or the
undesirable rancrdrty causéd by the ols is overcome
by adding an antioxidant.

Biological methods use either fermentatron as with
fish sauces and pastes or specific brolo ical agents
Fish sauces differ from fish pastes in whic acerea 1S
mixed with the fish and the frnal product has a different
consistency to that of fish sauce. Both products_are
mace by fermentation process with salt added, The
frnal product is relatively expensrve not particularly

high |n rotein content’ and too high in salt to be
suitable for children and expectant mothers.

There are several specific enzymes and mrcroorda
nisms, which have been mvestrgated as agents Tor
breaking down fish proteins into forms that would be
valuablé for human consumption. Professor Vrctor
Bertullo, of the Universit of rugu |n Montevid eo
has found a maring yeast which, In the presence of a
carbohydrate, breaks down the fi neI ground fish into
proteins and protein substance. ~ Althouigh some bones
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and scales are not d|?ested, onI%/ centrifuging is neces-
sary to remove this sfudge and o separaté the fish qils.
The resultant liquid, when dried, produces a crystalline
?owder that Is instantly water-soluble and valuable as a
ood supplement.  Plans are being drawn for a plant
Wh|chlsuses this method In producing food protein for
animals.

Chemical methods can be classified according to the
solvent which i used to remove the water and fat.
After studying all methods of producing FPC the U.S,
Bureay of Commercial Fisheries, selécted |30R{/opy|
alcohol as the most promising _solvent for a two-Or
three-stage extraction method.” The comminuted fish*
are mixed with isoprophyl alcohol (twice for a two-
staqe and three times for dthree-stage Iﬁ)rocess), agitated
while held at specified temperatures, and then separated
into liquid and solids by centrifuging. The Tiquids
which are not removed by centrifuging are removed in
a warm air mg charhber.  THe remaining solidls
are ground info a fine powder constituting “protein
concentrate. o

Although a product called garum (Latm?]or liguamen
(Greek) Was available in the days of the Romans
althou%h fish sauces and pastes were developed
Inthe Far East at avery ear_ll){ period, and although sun-
drying, salting, and smoking, were originated”huna-
redls Of years ago, It IS the more recent developments
which are behind the present increased effort to utilize
fish protein. o

n 1937 Professor G. M. Dreosti, Director of
Fishing Industrx\R_esearch Institute, University of Cape
Town,” South Africa, developed a solvent extraction
method. More than 1000 tons of neutral fish flour
was used for making abrown bread. - Ina more recent
process, all of the fish oils are not removed hut anatural
antioxidant oil s added to prevent rancidity.  The
flour thus produced has a fish flavour asdistinct
from afish meal flavour. _

During World War 11 in Germany, a synthetic
eggiwmte was made from fish. _

n 1950 Vio Bin Corporation, in the United States,
developed a solvent process and is curr_entlly producing
a product which is used for feeding animals. _

Currently, production of fish_protein concentrate is
under way“in two plants—one in Chile and the other
in MorocCo—sponsored %th_e Food and Agriculture
Organization of the UnitedNations. A pharmaceutical
Plant In Sweden and g plant in Peru Produce fish pro-
ein concentrate from fish meal.  Little is known about
fish protein concentrate production in the Soviet Union

181

but in the U.S. apilot plant, sponsored by the govern-
menﬁ,] will probabl% be in operation in the™Pacific
Northwest by 1969.

Marketing

The marketing of fish protein concentrate is a social
problem becausé marketing depends in large measure
upon consumer eating habifs, customs, and preferences,
1I?rﬁfessor Dreosti, summarized the present situation as
ollows:

There are no difficulties here in regard to dependable
supplies of fish, nor in regard to tecfinological process-
Ing aspects.  The only problem we havé is to find a
suitable market. . . . The fish flour was put into brown
bread, but unfortunately the bread was not eaten by
those who needed it most. ~ They only ate white bread
at a slightly higher price (persohal communication).

Experts test|fy|n% before the U.S. Senate Sub-
committee on MerChant Marine and Fisheries said,
‘People, as we know, do not buy and eat foods just be-
cause these foods are good for them.  Often”behind
them are thousands of Years of culture and traditions
governmg their d|eta5yf habits, in many cases contribut-

|n% to the problems df malnutrition™

n contrast, changing food habits in the United
States have heen accompanied by the development
of many formulated foogs. Apparently in the U.S.,
aslong as aproduct is desirable in terms of convenience,
appearance, texture, taste and fraFrance, it is saleable.
Improved nutritional balance and fower costs may occur
as a beneficial by-product.

. Inorder to be used as an ingredient or supplement
in a formulated. food, a new product must mix well
without detracting from appearance, texture, taste,
and fra?rance. owever, FPC produced by the
|soprorﬁ) alcohol solvent method has atendency toward
graininéss and does not absorb water easily. When
added to bread, it decreases, in some cases, the loaf
size (not welghtjr darkens the colour, and may produce
aslight odor” These characteristics of FPC affect the
oppartunities. for suop(PIementat|on and the ways in
which 1t can be introduced as a new item in diéts.
Governmental action also can influence the potential
for fish protein concentrate, In the United States
the Food and Drug Administration has ruled that FPC
can be sold only in one f;?ound (453 %l _consumer
packagestL  This ruling effectively retards its market-
ing in‘the United States.” Although there is some ques-
tion asto what constitutes aproper nutritional level, it is

* Since some fish are called ‘ground fish’ because they are caught in the sea, the word ‘comminuted’ is used in place of

‘ground’ to indicate that the fish have been subjected to grinding.



182

Eossmle that g government might establish protein
tandards for flour, bread or other cereal products
which would make supplementation necessary*g Food
standards are alreacly established for other foods, for
example, the vitamin A in margarine.

ComPe_Utmn from other protein sources is another
element in the acceptance of FPC, In the United
States dried skim milk is an alternative source of high-
quality, low-cost protein and the dairy industry has
been char(&ed with hampering the development of FPC.
Another alternative was introduced in 1967 when ateam
at the American Unlversmr of Beiryt announced the
development of aproduct called Laubina,which Is made
from wheat, chick peas, and dried skim milk12

Thus, the successful introduction of FPC deBends
on the degree of success realized in solvm(r; the problems
related to (1) foodl habits, customs and preferences, (»)
suitaple preparation for consumption, (iii) government
requlations, and (tv) competition from other protein
SoUIrces,

Financing and Managing Production

. Inthe previous discussion of sources of raw material,
it was indicated that the $pnce of industrial fish was
$6-57 aton in Peru, $12-$15 In South Africa and $20
in the United States!.  These figures are considerabl
lower than the estimates of Respurces Engineering ¢
Canada, Inte%ranon of the fishing flest with “the
processm% plant may lower costs and1s discussed later.
_Information on processing costs Js limited. The
discussion here s restricted"to the isopropyl alcohol
method because of availability. Later work may show
that other methods—Professor Bertullo’s biological
method, for example—have lower costs.
Costs estimated by Stone and Webster, Canada Ltd.
of Toronto, of the”alcohol solvent method have de-
monstrated I,ar%e economies of size.  The costs per
pound of finished product were 31-5 cents in a25-ton-
of-fish-per-day 7olant, 2.9 cents in a 50-ton plant, and
205 centsina’s
ed an Input price of one cent a pound for fish. . How-
ever, a study by the Bureau of Commercial Fisheries

2
-ton plantl3  Thesg gstimates assum-
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inthe LTS, using one cent per pound for fish, estimated
the production Cost in a _O-ton-per-da¥ plant at 139
cents per pound4  This is ning cents lower than the
Canaglian estimate.

_ smg an mgut price of three cents per pound for
fish, Résources Engineering of Canada, estimated 42
cents per pound as the cost of finished product3  Even
with a correction of about 13 cents! for the added cost
of fish, this estimate is 29 cents compared to 22.9
cents and 139 cents. Processing differences might
explain part of the variation among the Bureau” of
Commercial Fisheries’ estimate of 13.9 cents and the
two estimates made in Canada—22.9 cents and 29

Cents,

Estimated capital requirements also differed among
these three groups for a 50-ton-per-day plant. Thé
Bureau of Commercial Fisheries estimatéd total_capital
requirements of $879,400, Stone ang Webster Canada,
td., $1.459,700 and Resources Engineering of Canada,
$2,000,000.. Onl¥ Resources Engineering”of Canada
made an estimate Tor an integratecf operation including
the fishing fleet, wharf, and unloading facilities, Itwas

9,800,000 with the Iargestsmqle_ Itern being $6,000,000
or 6 trawlers capable 0f supplying 50 ton3 of fish per
day for 360 days per year. _ _

There, would be cansiderable value in a detailed ana-

lysis which explained the reasons for variation in these
estimates, However, there are factors other than
plant which will cause variation in cost. To operate
any plant requires a good supply of fresh water and of
electricity.  Transportation facilities for moving work-
ers, supplies and the finished product are essential,
The plant must be located near fishing rqrounds and
be designed so that fls_hm% ships can gnfoad. Al of
these considerations will influence capital costs.
. Whether or not an integrated plant should be estab-
lished by public or. private enterprise depends upon
the resources availaple in a country. In many
developing countries it would probably "be necessary
for the government to sup[{)I% the capital and perhaps
the management. - Even In the United States it is the
govern_ment which is investing the initial capital and
upplying the management for development®

* Replacing 10 per cent ofthe flour with fish protein concentrate increases the protein from IS per cent to 23 per cent and the ash

from 1.3 per cent to 2.8 per centl0 In addition to mcrea_sm%

biological value of wheat protein. ~Similar results are obtaine
t Cost of raw material supply

concentrate will require more care

present costs for industrial fish.

the amount of protein, fish protein concentrate also improves the
sults: for macaronies and other cereal products. _

can be implied from present prices of industrial fish but su[)plles for makmq

han is now given to industrial fish. Chapman5 estimates that

fish protein

he extra care will double the

X One cent per pound for fish adds about 6.5 cents per pound for finished product because it takes about 6.5 pounds of fish to make

one pound of finished product.

§ Production cost in Chile was 13.4 cents per pound in 1961. The method of production is to remove the oils from dried fish by-

means of solventsh

8 A comparison of economic efficiency in public and private enterprises may be filled more with emotion than with reason.
Land and capital have no appreciation ‘of whether they are publicly or privately owned. Their potential functioning is not
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In order to examine relative consumer costs for
using fish protein, 25 cents a pound was assumed and
compared with protein prices from different sources
In the following table from Marine Science Affairs: 1L

Price Protein  Price of pro-
Type of product per pound tein per pound
(cents) % &ents)
F.P.C. 25 80 a
Dry non-fat milk 55 3 45
Dried fish (Africa) 14 3 3
Chicken (LLS.A) 5 15 165

Comparisons of this type can be misleading because
they attribute all of the price to protein.  When most
of fhe other portion of a product is water—the case for
chicken—the relative prices of protein are quite valid,
but in comparing FPC and dried milk some consicera-
tion should be “given to the food value other than
R_rotem. In any"case, FPC is a low-cost protein of

'ﬁh quality and can be mixed (as can dried milk) with
other “products.

Of more importance, however, is the fact that acom-
parison of price or cost among protein_Sources does
not reveal the cost to the consumier of FPC supplemen-
tatjion. - When flour or_ other cereal products are en-
riched by FPC, the price of the blended product be-
comes higher than the original product without the
supplement. - J. Holme, from the Qgilvie Flour Mills
Co. Ltd., in Montreal, Canada, said, ‘If FPC cost 25
cents per pound and was used at a two per cent level
the cost of a flour and FPC hlend would be from 12-20
per cent higher than the flour alone’8 If flour were
supplemented at the 10 per cent level—a level often
used for illustration of the benefits to be derived by
adding fish protein concentrate—the increase in. price
would be from 60 to 110 per cent. These figures
exaggerate the increase in ane that would be necessa
for Oread, macaroni, or other consumer products but,
even here, with su&ulementaﬂon at 10 eper_ cent, price
Increases of 30 to 40 per cent would prevail.

affected by ownership. The difference in efficiency rest in the human factor.
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In considering this aspect, Hamlisch, concludes that:

. ‘Consumers with very low income, even if they appre-
ciate the nutritional advantages of FPC suppleménted
st_?FIe foods, can Pay the Increased price with qreat
difficulty, if at all.~ Those who cannot understand
the value of the supplementation, or who cannot afford
t buy the food, will not benefit from it. Production
of staple foods fortified with FPC cannot be conceived,
therefore, under conditions prevailing in most develop-
mgrcounfrles, without public assistarce)

hus to produce FPC at a low cost, by present
methods, will require plants processing 50°or more
tons per day. - The required investment, particularly
for an mteﬁrated operation, Is of a size which can
probably only be handled by government in man
developing countries. . Evenwitfialow cost of produc
suprﬁ)lementatmn of existing food products would result
Inincreased food prices beyond the reach of low-incomg
groups.  Government subsidy might be necessary if
Widespread consumer acceptarice were to be achieved.*

Economic Development Policy

There is a tendency to identify the term economic
development only with Jow-income countrigs. _If this
were correct, It would mean_ that the high income
countries had stopped developing. It is anexpressed

oal of both low and high income countries to narrow

e differences In per capita income among Countries,
To do this, however, means that low-income countries
must develop more rapidly, percentagewise, than h|%h
income countries. The ‘production” of FPC  might
best be examined with this goal in mind.

Gunnar Myrdal, Director of the Institute for Inter-
national Studies in Stockholm, in appraising the present
success of speeding up economic development in low-
Income: countries, “said:  For a Jong time, statesmen
and scholars have expressed the hope and expectation
that the high and rapidly advancing level of scientific
and technical knowledge In the déveloped countries
would be adapted to inCrease production in the under-
developed countries. . .. Few seem to be aware that

Human efficiency, however, may be more affec-

ted by power, responsibility, and distribution_of income than by the type of ownership. Possiblg If more attention were given to a

study of the delegation of power and responsibility along with the continuing bargaininP for distri
come our emotional ties to public or private ownership. A new concept of personne

ed, for application both in public and private enterprise, 1

ution of income, we could over-
management, for example, has been develop-

* Several who read and criticized this report in its initial preparation pointed out that the information available for making

an economic judgement is inadequate. Costs of production pertain only to the ispﬁmﬁy
widely. There are no comparisons of the cost of providing fish protein concentrate wit (
Costs have been drawn up for the U.S.A. where capital is lower priced than labour compared to capital an

income  countries.

| alcohol method and these costs vary
e cost of develo |n%fresh fish s_uthes.
|abour prices in lower

t

It was implied that development of fish protein concentrate may be a means of bolstering income for the

fishing industry which is currently in financial difficulty in some parts of the world. This |generally pessimistic appraisal can be

tempered, however, by the appraisal of some in private industry who are confident that fis

future.

protein concentrate has a promising

Btufln. rnjjSn TG
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scientific and technological knowledge, as it has been
directed, has thus far worked to the disadvantage of thy
underdeveloped countriesld  His explanation of whe
the underdeveloped countries have been disadvantaged
Is that science and technol orc?]y In low-Income countnes
have reduced the death rate thus aggravating population
Rressures At the same time, hrgh Income countries
ave ysed science and technology 0.improve their self
suffrcrencg and this has led to géterioration of the Iow
Income countries” international trading pasitions.
strongly sud gests research to develop. a§nculture and
a concéntration on developing those' industries which
serve agriculture.  He, concludes by saying, ‘most of
[the[ increase In agricultural” production” must take
lace in the undergeveloped countries’.9 AIthou%h
yrdal expressed himself'in regard to agriculture, €
same attitude could apﬁly to théproduction of FPC.

Hamligch reiterates the failure of science and techno-
logy to aid low-income countries. He says, ‘Fisheries
trends show that the role of developing countries in
world fish production (if the special casé of the Peru-
vian anchoveta frshery 15 disregarced) as well as in the
world markets for “fishe roducts IS decIrnrng9
His explanation is that ‘most developing countries lack
the financial, management, and skill resources to catch
and ﬁrocess fish on alarge Industrial scale’,

T ere IS N0 question that most low-income countries
are not evelororng a food supply faster than developed
countrigs. The “differences” among countries ~are
Increasingd)

If the productron of fish protern concentrate |s to
contribute tQ a more rapid rate of economic eve og
ment in low-income countrigs, the industry nee sto e
established in these countries, In the form of food

aid, FPC would only contribute to the ?0 ulation
pressure mentioned by Myrdal. Even if it could be

sold in these countries—which is highly unlikely be-
cause it I a high-price food product—the sales Could
do little to incréase the wealth of the country. This kind
of trage repref]ents primarily substitution”of one pro-
duce for anotner

These thrngs ma(u have been the reasons why, when
wntrn% abou National _Council on
é\t/laatgrérthaResources and Engrneermg Development

We do not defrne this food-from-the-sea programme
as a means for sh |pprng more fish grotem to protein-
deficient countries, " Rather, we define it & a pro-
gramme which will help those countries, through the
im ortﬂtron of technoloorcal capahility, to produce
the fisn protein  themselves.9

I this 1S to be the economic develgpment polj Iy
regard to FPC production, more difficulties wil
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encountered than if roductron were to be undertaken
in awell developed country. Hamlisch has mentioned
the difficulties of obtaining financing, management,
and skill resources. ~ The problems of marketing have
also been mentioned.

Even these difficulties may not touch_on the most
|mgortant problems.  Galbraith, economist and former
Ambassador to India, has sard

‘On even the most prelrmrnary view of the problem
Eeconomrc development), effective government educa-
lon, and social jJustice emerge as_critically important.
In ‘many _countries, in dra(t;nosrnd the "barriers  to
aovance, it 15 the lack of these that is of critical
importance.  And it follows that until these barriers
are removed, little will come from capital investment
and technical assistance.’2

It seems apgarent that jf the fish protein concentrae

programme IS t0 be effective in reducrn([; protein
ercrenc it must be introduced in a country which
|s willin to subsidize the lowest-income mernbers of
Its Socie

Summary

In the waters of the world there is a sustainable
supply of fish_forms of life which could be used to
ppY many times more protein than is now utilizeg
The location of these supplies, in many cases, will
have to be drscovered and the equ mentf r harvestrng
must be built and organized. = Care will have to b
used in avoidin toxrc forms, - Although ‘trash’ frsh
and waste pro ucts rom fish. processrng offer an
aIternatrve source of supp )r]t IS source IS not suffi-
ciently localized to offer much opportunity of providing
acontinuous reliable supply.
There are many ways of converting raw fish material
|nto a stable, non perishable hrgh protein concentrate,
ratron ermentatron and soIvent extraction
esent the physical, hiol ogrca and cemrcal
orocesses being . mvestrgated urrently, solvent ex-
raction I recervrnR e most attention.  The end
product of thrs met od_ Is somewhat granular in con-
srstenc difficult to mix with other ingredients and,
when dded to floyr affects the physical tharacteristics
of bread, macaroni and other products.

The marketrng of FPC has not been successful in
South Africa an other places. Lack of success may
be due to the uar or form of the product berng
offered but foo a |ts and price may be of mor
importance,  Since FPC is expected to be used as a
supplement to other foods SUCcess In marketrnﬁ will
depend on the acceptance of those foods to which it is
added. Formulated foods have proven  successful
so long as palatability is maintained and price IS
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8.
9.

acceptable.  The production and sale of FPC is at
present  relatively risky undertaking. The capital
required for low-cost production in an integrated raw
material procurement, processing, and marketmg
operation Is about nine to ten million dollars. To ac

8 a stimulant to economic development in low-income
countries, it will have to be located in those countries,
Otherwise it hecomes only a humanitarian food-aid

rogramme which may agPravate_ population Pressures.

hé’ programme. also would require large scale govern-
ment subsidization and its successful_ implementation
would depend on the degree of efficiency in govern-
ment, of interest and effectiveness of education, and of
concern for the nutritional well-being of the people.
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Fish sausage manufact r.etf on zi pllo* p!)ant s?ale ith sqtbic acid and sgdlum enzoate, as

reservatives was micro l?ogcal safe, being free rom.cm?rms, easts and maulds, coa uﬁs

Oﬂth{ .?tapyococu and p %gr IC anaer es.mcludm? Oi'[rl lum types. The product ha

shelt-Jife ‘of three weeks at 25%2°C.. %ta ysd%e, a ai ble Tysine, m |on||ne, cystine an

mtog ne In Tish sausage were 103, 100, 227 0.9 and L0 per Cent, respectively. Fish sausage
good acceptability.

Fish sausage heing a processed fqod, the time and
temperature émployed dur|ng|1ﬁroce35|ng are insufficient
to kill all mwro_organlsms. ermotolérant and spore-
forr_mng bacteria Survive the progessing and bring about
spoilage. ~Consequently, chemical preservatives are
used in fish sausage t0 give a reasonable shelf-life
and prevent rapid Pu_tre ction. . _

Preparation, shelf life_and spml_age of fish sausag
have been studied?3 RaB|d spoilage of fish sausag
stored above 30°C has Deen. reportedd  Spoilag
Include spots, softening and flabbiness, caused mainl
by aerobic spore formers. The spoilage organismis
are not o_nley thermotolerant but also resistant to the
Preservanvs employedZ3  Chemical preservatives
Ike nitrofurazone and its derivatives34 and antibiotics
I|ke_tKIosm and nisinb are permitted_for Pre_servaﬂon
of fish sausage in qther countries. The Indian Food
Laws do notpermit the use of these preservatives in
rocessed foods.  Krishna Swamy et al. M preserved
ish sausage with sorbic acid, sodium benzoate and
orange oil.” These preservatives comsared with nitro-

(e d
<< (D (D (D

furazone in preservation of fish sausade af 252+°C, for
three weeks in the apove laboratory Studies,

The presentinvestigation was undertaken to study the
shelf life and, sensory evaluation of fish sausage pro-
duced on a pilot plant scale and pteserved with sorbic
acid and sodium benzoate. - Aming acid composition
of the final product is also reported.

Materials and Methods

Preparatign offish sausa%e:_ Fish s?usaqe required
for the stu dy was prepared_in the pilot Pant { the
ucts Processin TrammggCen re, Manga-

Marine Pro _
lore, India. Two hatches offish sausage of about 75 kg,

each, were Brepared using sorbic acid (product I)
and sodium benzoate (product 11) as preservatives.

Freshly caught croaker and shark available in abun-
dance in"Mantalore were dressed to remove entrails,
frozen and stored till used. Fish was_cleaned and the
edible portion was separated from skin and bones in a
mechanical meat-picker. _Known quantity of croaker
and shark meats mixed with hydrogenated groundnut
ofl and onion, were first passed through™a coarse
mincer_and then through a fine mincer.” This_ was
then mixed with other mPredlents as per recipe in Table
1, for 15 minutes in a sifent cutter.

The pregared material was stuffed in ‘saran’ casings
30 mm. X380 mm.) with 100 ¢._of sausage In a mecha-
nical double-cylinder stuffer.” The filled casings, were
sealed with aluminum_cord in_a mechanical Viringer.
These were processed in a semi-automatic cooker and
cqoler.  This equipment consisted of a chain attached
with boxes madeg of perforated Elates in which sausages
were packed. The chain passed through two tanks,
one containing hot water at a temperature of 88-90°C
and the other “containing cold water af 18-20°C.  The
speed of the chain was adgusted to %IVG cooking and
cooling times of 50 and 25 min., respectively. *After
cooling, the contents of the hoxes were transferred
f0_another conveyor which dipped the material In
boiling water andater in cold water at room tempera-
ture for 20 sec.  Sausages were. cooled to room tem-
perature.  These were acked in cardboard cartons,
placed In an insulated box and transported to Mysore
within 5 hr.Sausages were stored af 2512°C
immediately after reaching the laboratory in Mysore.

.Microbiological examination: pH was determined
directly withi @ Beckman pH meter; microbial load,
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Table 1. recipe of fish sausage manufacture
Product I~ Product Il
Ingredients == Ho >§ ég:

o e Ot h Se2

Croaker (Nibea argentata) 2175 5838 2250 63.86

Shark (Galoerhinus manazo) 325 812 710
Hydrogenated groundnut ol 300 806 2@ 5.68
Corn starch 250 672 L 5.68
Cane suqar 0.50 & 025 07
Table salt 075 L 050 142
Spice mixture } 013 036
White pepper 09 0.27
Garlic (Allium sativa) g@ 0.03
Chilly powder Uz 0.04
Fresh onion (Allium sepa) 037 101 037 106
Preservative

‘go(rjbm agd t 005 010 o

odium henzoate . ]

Ascorbic acid 00L 002 8&1 003
l(\:llcinosodlum glutamate 006 016 006 018

algon

(godium_ hexametaphosphate) 0.06 016 006 018
Color (Mixture of sausage red

and sausage purple) 005 014 005 0.4
Crushed ice 477 1280 477 1351

Total 3725 10000 3523 10000

* Two bowls ogeratin at atime in each batch. Number of
sausages obtained (including defectives) of 100 g. each per
“batch of about 75 kg. material = 500. o

t Spice mixture consisted of pepper, cloves, garlic, cinnamon,
mustard, nutmeg, cardamom, red chillies and bay leaf.

coliforms, C}/east and moulds, coagulaseéPositive st%phy-
lococci an FQathogenlcanaerobes inclyding clostridium
types, by APHA methods&  Total volatilé base ETVB)

\Vias estimated by Conway micro diffusion method.

Amino acid composition;  Lysine, methioning, cysting
and t lotoPhane were determined m|crob|olo%|cally9.
Available ﬂ/sme was estimated by the method of
Carpenter

Shelf-life:  This was determined at 25+2°C _over a
perjod of 3weeks bﬁ’ changes in ()/H, microbiological ex-
amination and ctianges “in TVB. _ For comparison,
storage of sausage was done at 37.4:05 C.

Sensory evaluation;  Sensory evaluation was con-
ducted to find out the acceptability of fish sausage
at different intervals of storage. Fish sausage bemﬁ
a ready to serve/cook product can be consumed assuc
or Incorporated into various preparations.  The pro-
duct bem? new to Indian dwtarg, It was felt that peaple
would prefer cooked (fried/boiled) sausage.” Fish
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sausage (1 & I1) was sliced uniformly (3 mm. th|ck1
and deep-fried in hydrogenated giroun nut oil for abou
3 min,, and the sausag with pleasant reddish brown
colour was served hot. The preference between the
two R_roducts and in the preferred product, the extent
to which quality factors, 'viz., colour, flavour, texture
and spicing wer? liked, ascertained. Objective evalua-
tions ‘were” performed by panels of forty-nine persons
in the first trial, thirtyseven In the second trial and
eighteen in the third trial.  The panelists were not
aare that stored products were Deing evaluated in
second and third trials. Thouqh the “panelists were
not familiar with fish sausage, they were reqular fish
eaters, familiar with taste pariel techniques. =
Acceptability tests:1l ~ Panel members  indicated
their response by s_conn% the samples on a five point
hedonic scale ranging from ‘like very much to dislike
verPy much’. _
reference tests: The products were served in random
order and the preference response between the, two
Products was collected through direct question in all
he three trials. _
_Quality factors in the preferred products: Likes and
dislikes of individual quality factors in the preferred
products, was judged through Yes/No type answers
with a view to" understand the reasons for preference
gndtthe nature of improvement necessary in the pro-
ucts.

Consumer acceptability trials with various income
%roups; Fish sausage (products land II?_was supplied
0 various families wilo were habitual fish eaters and
helonged to different income groups and their accepta-
bility ascertained,  The families evaluated the products
after preparing them in different forms acording. to
their .chojce. .~ Majority fried the sausa?e In. oil With
additional spicing.” The number of families tried
were small but each family had on an average 4 people
and the opinion given is that of the family.

Results and Discussion

Amino acid composition:  Lysine, available lysine,
methionine, cystine and tryptophane were 10.3,"10.1,
2.2, 09 and”10 per cent, respectively (Table 2).

Table 2. essential amino acid composition of fish sausage

Percent g/16g N

Product | Product Il
Total lysine . 103 104
Available lysine 9.9 102
Methionine 24 2.0
Cystine 09 0.9
Tryptophane 10 1.0
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Available lysine was 97.1 per cent of total IYsme,
thereby revealing no appreciable destruction of Tysine
durm? processing on apilot plant scale.

Shelf-life; The changes in pH, microbial load and
TVB are given in Taple 3. From the results it is
seen that There was slightest decrease in pH in both
products | and II. Microbial count increased nor-
mall durm% storaige, the increase in product |1 bemg
moré than that of product |, Tanlkawa® reporte
that fish sausage with microbial load of 45x|O7 for
aerobic bacteria and 67x103 for anaerobic bacteria
were quite edible and could be safely sold. It will be
seen that the microbial load of fish sausage in the
present study was less than that reported for edible
ones. Coliforms, yeasts and moulds, pathogenic
sta]p\h)gococu and clostridium types were absent.

_ Increased in the products durm(l] storage, the
increase being a little hlgher in product IT.

Sensory evaluation of stored fish sausage has shown
that even’ at maximum TVB, the products remained

edible., _ .

During the period of storage, fish sausage had good
appeararice, uniform colour and elastic texture. Spoil-
ages like spots, softening and flabbiness did not develo
I fish sausage. - The products stored at 37 rL05°C,
spoiled in about 10 days, which was characterised b
Increase in pH, sweating, loss of elasticity, flabbiness
with gas production and sour ocour. - Both Ipreserva—
tives ave products acceptable over the entire storage
BEI‘IO at 25i12°C.  Though sorbic acid and, sodium

enzoate are considered mare effective inthe am? ran%%,
the preservative action, of the two additives for fi
sausage in the rPH region of 6.0 may be due fo the
combined action of thé preservative, salt and spices.

Table 3. shelf-life of fish sausage stored at room

TURE (25+2°C)

f H Microbial  Total '
Eta(},rsaé)e P lICorg . bases0 k%wgvﬁ,la(glbeg)
| Il I I I I

0 59 62 Uxl02s<o .

6 58 60  7x10336xI104 200 380
14 58 59 24x10* 21xI05 300 480
yil 57 59  3xI05 b5x10« 385 780

Table 4. mean acceptability score for fish sausage
Acceptability scores for

Product First evaluation Second evalua- Third eyaluation
1o TS " Stontadays) 1 days)
I 4.2 43 44
[ 3.7 43 42

5'9&1'5F<ﬁkveer e S U maderaie S0 39 0
Islike very much.
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Table 5. preference response in all the three evaluations
Preferences to Number of cases
*

Eroguct I ?g
roduct 11
either products

* Significant at 1% level2

Table 6. analysis of data regarding quality factors
Product I* Product IIf

i Y oy %
aucat!)'% Response 54 % .
<) 0 3 u
AN
EPIour liked § c7
avour >
. Pre{erreg mgre
Spicin i é
astg) E(ra?teerrf]%ugfﬁ uction %él ! 1§

* Total Number of cases who preferred = 63 ;

f Total number of cases who preferred=31 : Percentages are
workeJnoutont 1S %asm. P g

Table 7. consumer-wwﬁstrials with various

Product I* Product I1*

—
Dn
=&
Ecc
o L
=

1% 17 8

Lﬁg%ﬁ%ﬁﬁgg“ﬂa after cooking 2@ % g %3

f Number of families who evalyated product
e AR Ml ot 1 and prou

Particulars

ikinpa(GeneraI acceptance)
eneral'a gearance
acka u; ppearance

Acceptability: From Table 4, it is seen that product |
showe %ood accegtabmty_m all_the trials and proguct
|| fair to good acceptability. There was an'indica-
tion that thie products |mProved In quality_on storage.
é%ﬁls of the cata of panelists confirmed this

Preference:  From the g)re,fer,ence analysis given for
the two Products (Table 2 it Is seen that product |
was preferred to product II, being significant at
1 per cer]t level.  The Breference appears to be due

to taste, flavour and texture.

Qualit}/ factors:  The analysis of data in Table 6
showed that colour, flavour and texture of product |
appealed to over % per cent of the panelists. With



Krishna swamY, €t al: shelf-life and sensory evaluation of fish sausage m

regard to spicing, the opinion_varied too widely to ble help rendered in manufacturing trials, Dr K. S.
draw any definité conclusion.  The results in Table 7 Sreenivasan and his team for estimation of amino acids

Is indicative of good consumer acceptabili

of fish and Miss S. V. Chandiramani and Sri C. Govindaraj

sausage (products 1 and II) with ditferent income for help in sensory evaluation trials.

groups.
Were appealing.. _ o

The formulations of fish sausage were varied in the
levels of hydrogenated  groundnut oil, starch and
seasoning t0 get™an indication of the effect of such
variations on ‘consumer reaction. Fish sausage with
higher amounts of hydrogenated groundnut oll; starch
and spices seem to"be preferred to one with lower
amounts of the above ingredients.

_The cost of fish sausage calculated on the basis of the
pilot plant trials projected to a production of 5,000
sausages In single’ shift_and an annual 250 workin
Elgy% errodkgcnon of 12,50,000 sausages works out t0
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\z’l\m e ctaqg&rﬂgl s COVEr cLe, Aper cent pic
pigﬁe. T resut Ticcate tha t’hep(?ry cure met

In India, salt curing of meat and fish has been a
method of preservation practised for generaﬂons.
But, it is not satisfactory hecause of elevatgd tempera-
tures. . Refrigeration facilities are not available every-
where in our Country.  Therefore, it was felt necessary
to study whether it'is possible to cure ham at elevated
temperature without changing its colour and flavour
characteristics. - An attempt ag_been made in this
experiment to investigate the effect of temperature
and sample locatjon o the penetration of curing che-
micals inhamunder different environmental conditigns.
Minimal curing chemicals (alt, sugar, and sodium
nitrate) were used for this purpose.

Materials and Methods

. Atotal of 72 hams were cured (avera ewelgr?t 9 kg.%
in the studx. The treatmentl (8:3:3) are Shown 1
Table 1 After treatment, two-thirds of the hams
were cured at 3.3-44°C and rest at 145°C for 3
days with relative humidity from 65 to 85 per cent.
After curm% the_hams were aged for 5 weeks. The
first phase 0f aging rested for “five weeks and during
this phase, all thé hams cured at 14.4°C plus ong
sample cured at 3.3-4.4 C were aged in a 144°C
environment; while the rest of the hams cured at 3.4°C

were aged at 22.2°C environment.  The final phase

Table 1. treatment of hams

Treatment Description
A D D er mixture (8:3:3 lieg ,as
: [YSCﬁgﬁns) ré/ovceorvcure Ié(t l1*2.5(9. aper)45%pg. Io? the
_ green weight of the nam.
B. 4%p|cH + cover Hamsm.(ilctgdwtp 85°s Inogn ter read-
cure hams% mg.c’ﬂ ef Ickle “at 4%0 of the green
C. 4% pickle 4brin Hgynslgint'eotédewit%ﬂ] %n lecoa\geéeanag ﬁ\év-
- cover 168 hamsg eredllrft%e same chﬁke..
D Hams m*ecte with 8% pickle as B and

cover curea as

., 8%, @%Ek ed-cover
g
H ams)

+ Present Address:

BAR I ERRA

cover

g
FINg COV an Elgmques.

8&1 IS the most desira Peeroﬁﬁégelﬁ

of aging lasted for 5 weeks durm? which time all hams
weré 4oed b)é keepmg7 them for 16 hr per day at
25,6 Cand other at 36.7°C inatemperature-controlled
smoke chamber without smoke.

One-third of the hams were kept as controls, one-
third were used for chemical analysis and the remaining
one-third were used for bacteriological analysis,  Sant-
gle_s were taken from the ham by™a 184 cm diameter
tainless steel corer for chemical analysis and were
divided into three sections, the medial, central and
lateral samples, Moisture (vacuum oven), salt2
nitrate3 and nitrite determinations were made on these

ortions on the initial, 3, 14, 35 70 and 105 days.

he hams which were sound at the end of the study
were evaluated by a sensory panel for organoleptic
characteristics.

Results and Discussion

|t was not possible adequately to evaluate the effects
of curing temperature, on the ‘degree of dehydration,
rate of Salt and nitrate penetration with subsequent
transformation to nitrite & all the hams at 14.4°C
curing environment spailed prior to 35th day or the
end of the curing period F\ able 2). No consistent
differences were found in their characteristics at the
end of the 14th daY. A close similarity was observed
between the medial and central samrPIe portions with
respect to their moisture content and a correspond-
ing similarity of salt and nitrite penetration” into
these tissues” (Fig. 1 and 2). The lateral sample
contained more Tat and hence less moisture with
subsequent  different penetration and dehydration
characteristics than that of the medial and central
portiops. The salt penetration in the lateral portion
was Slower and the final concentration reached was
lower than other portions (Table 2), . .

The nitrate concentration reached its highest in the
medial and lateral sections by the 3rd day and after-

Discipline of Meat, Fish and Poultry Tech%ogy, Central Food Technological Research Institute, Mysore.
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Table 2. mean salt content of hams between cur(ij\\?

, TEVPERATURE TREATVENT A\D SAVPLE LOCATI
Per cent salt content in

Curing treatments

3.3°C Medial sample
% yp?glzfﬁ %over cure
+
i " hcover .
3.3°C Centre sample
g?y pC i%me i—ﬁ%eer cure
i " +cover ,”ean
3.3°C Lateral sample
ry cu .
0, (-
?&3 pl”cﬁe +( 6?meer CL,J,re :
8% ,  4-cover -
14.4°C Medial sample
ry cu&?
Jpic &-|-pover cure
g
gan
14.4°C Centre sample
y cur
0, -
; & plfk?e Zl_g(r)ivneer Clyj’re
4% .. 4-cover ean
14.4°C Lateral sample
%éy pﬁgﬁe g:ﬁ?meer cure

g -cover

Lt 1 H =
00 g O ehongs RoroNg—
BICoGOOT  CO—ICOURE OCKDICIOT OGO w::go:uo m\.'::“]o’

—ONO

=

* Control and hacteriologica

|-

hams only

—

wards decreased slowly. In the central portion, the
maximum nitrate concentration was not reached until
bth, day. The nitrite concentration reached its
maximurh on the 14th day and declined fromthat point
until the concentration &t the end of the aging was as
low as the initial concentration (Fig. 2).
. The minimal cures used for this was not adequate for
ideal ham, as can be seen from the higher degree of
spoilage encountered In these samples”and final low
salt content of the cured and aged ham. The 4 per
cent plus brine cure resulted n greatest degree of
dehydration and the highest salt content at the com-
pletion of the a%emg eriod. The dry cure was second
In degree of dehydration and salt content followed by
8 per”cent cover and lastly by 4 per cent plus cover
cure. No Iar(t;e differences were found between the
mean salt content of the medial and centre portions
of the hams cured at 3.8-4.4°C at the end of the 35th
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1.06 —=#-%— /% PICKLE +BRINE CURE
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FIG 1 DEHYDéATION RELATIVE TO INDIVIDUAL CURE FOR
THE MEDIAL, CENTER AND LATERAL SAMPLE PORTIONS
DURING CURING AT 33°C AND SUBSEQUENT AGING

MOISTURE AS PERCENTAGE OF THE MEAN OF THE INDIVIDUAL CURE AT O-DAY
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FIGURE-2 NITRATE AND NITRITE CONTENT OF THE MEDIAL,CENTER AND
LATERAL SAMPLE PORTIONS OF HAMS CURED AT 3?C

day cure; thus, no dramatic salt equilization of cure
occurred d_urm% the agemrg aprocess able 2). These
concentrations f salt &pproach nearly to those reported
y Fields et a/. 4for ‘tendered’ (0.034 per cent) and for
readry]/-to-eat hams (3,62 per cent). _
_The Injection of pickles into the hams increased the
nitrate concentration at the third day (Fig. 2) over 3Fhe
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1 Very Undesirable
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(Dry Cure) (4 per cent Pickle +

Cover Cure)
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Salt

Flavour

Tenderness

Juiciness

Wil

==

(8 per cent Pickle £
Cover Cure)

(4 per cent Pickle J-
Brine Cure)

Fig. 3. Effects of Cures on Sensogy
Characteristics of Hams Cured at 3.3°C

dry cure_ method. The 4 per cent brine cure had a
higher nitrate_concentration again with no difference
with termination of the ageing period. _

Inthe control hams, none of the curing methods with
mlrgm%l cures used were adequate to give a preserved
roduct,
|OOn_sensory evalyation, the drycure hams were
superior (Fig. 3) to the 4 per cent plus brine and 8 per
cent plus cover cured hams with respect to saltiness
flavour, tenderness and juiciness. The 4 per cent
plus brine and 8 per. cent plus cover cured hams were
rated undesirable with regard to flavour.

The dry cured method appears to be the most
desirable of these curing techniques tests and concurs
with the ohservation made by Fields et al.f other
cures used In this study were not found adeﬂuate f0
Produce apreserved country style ham under condi-
lons of elevated temperature and humidity.
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The product of blr)eadth ang thrchness {BD which is E

Brce IS oun? to be a suitable In

oportronal 0.the Crass, secq%nal area of the
neness of rrce vane |e hrg ness 0

{an and a urone layers was eiuo]gcoar eenessisqﬂo icant Prrel wn.F an an
aleurone |cn S Wwa reate[r] rst side an eater side hrswastrueo frans-
Verse section at the germ, central and distal parts of the grain.

It is generally known that the coarse and coloured
varieties of ricehave a thicker bran coatingl and have
to be highly ?olrshed to be acceptable for cllinary use.
A relation o coarseness fo protein content_ has also
been recorded?  The o ject of this stuoI}/ IS o test
t rs by e}&rantrtatrve stud res on pure bre strarns of

n attempt has been mace to devel oo
mdex for coarseness so that it could be correlated
with the bran and aleurone thickness.

Materials and Methods

Forty pure bred strains of paddy representing Indica
Japonica’ and their hybrid “selections were 0b tarned
from several paddy breedrng stations, and brown rice
samples prepared by hand dissection by an end

oint dama of the paddy at the end_distal to the
erm.  Length and breadth of twentyfive randomly
Selected grains were measured by casting the shadow
of the grains on the photographic enlarger screen and
measuring the dimensions. Thickness™ of grain was
arrived at’ by measuring the lateral drameter in median
transverse Sections.  Thickness of bran (pericar 4
testa) as well & of aleurone layers were m asure
transverse sectigns of the brown rice rore‘r}ared accord mg
to dletails discribed earlier3 Sudan IV was used for
staining the bran layers. Bran and aleurone thrckness
Wwas measured In transverse. sections at the germ,
middle point and drstal ends of the grain, to stud therr
possible variations along the length of the grain

Results and Discussion

Commercial classification for fineness of grains
takes into account both the length as-well as the breadth

* Presentaddress:  University of Agricultural Sciences, Bangalore.
193

of grain. During examination of about fifty varieties
of Tice, it was folind that fineness depended more on
cross sectional area than on Ien th, although for
grains having the same length, the ratio of cross
Sectional ared to the length could be an Index of Its
fineness or slimness. . Since consumer preference both
from, the point of view of appearance as well as the
cooking and eating quality, Is for a fine grain irres-
pective of its Ienﬁth the fineness or coarseness of graing
15 represented Nere by the product of breadth and
thickness (BT) representing the cross sectional area.
This product Is a better index than breadth alone, since
thickness also contributes to the cross section.
rough classification of the varieties examined Indicates
that a grain could be considered s fine upto a BT
value i square millimeters of 4.5, & medium for
values between 45 and 5.5, and as coarse for values
ahove 5.5: varieties wrth values under 35 could be
classified as superfine.

The data on maximum, minimum and mean dimen-
sions of rice graing, BT values and the thickness of bran
and aleurong for forty different varieties are presented
In Table |. Varjation in grain dimensions was greatest
i breadth and least in’ thickness. The results of
assocratron analysis Indlicate that Cross sectronal area
|s hr hly associated wrth bran and aleurone thickness,

rﬁr e Was true o t e relation between the kernel
breat and te thickness of bran and aleurone.
Although detailed data are not presented here, there
was also a direct relationship of bran thickness to
aleurone thickness. In a transverse section of the
grain, breadth (trepresentrn dorsiventral djameter)
was correlated with dorsal bran and aleurone thickness
and less so with lateral bran thickness. Thickness

f Montana State University, Bozeman, Ma, U.S.A.
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Table 1. mean values of kernel dimensions and bran and aleurone thickness for forty pure bred rice varieties
. Thickness of
Length Breadth  Thickness BT
B Al
Parameters (Lg EB) ) BT L Dorsal ranLateral Dorsal euro eateral
mm. mm. mm. P P P P
Maximum 7.88 282 221 6.15 1.19 69.0 370 89.0 5.0
Minimum 4,94 193 1.62 318 0.54 28.0 3.0 300 17.0
Mean 6.03 243 1.95 481 0.80 459 19.1 67.3 323
S.E 0.08 0.04 0.02 0.13 0.02 19 0.9 21 18
C. V. (%) 8.10 10.40 16.60 16.60 18.90 255 21.2 19.3 347
Association analysis :
Dorsal bran Lateral bran Dorsal aleurone Lateral aleurone
Breadth (B) 0.4805+ 0.297%ns 0.4582+ 0.5043+
Thickness (T) 0.3392« 0.3764*
BT 0.4540+ 0.3179ns 0.4128» 04621+
+ Significant at 1% level; * Significant at 5% level; NsNot Significant

of the grain representing lateral diameter of a trans-
verse section was assoClated with |ateral bran and
aleurone thickness. The above observations bear
out the general belief that the coarse varieties of grains
have thicker bran layers and also higher protein content
contrlbuted nﬁtartly at least by thicker aleurone la er
Since ol |s 1y confined t0 the peripheral and gérm
portion of th egrath and specially with aleurone, coarse
varltettes would also be expected to have higher ol
conten

The bran and aIeurone thickness ann the dorsal
Bart of the grain was awagfs greater than the average
fan th|ckness on the latéral 3|de confirming recent
observations In this regardd  This is true not only in
the mjddle portion of‘the grain_but also at the germ
distal ends of the grain. This is borne out by
data resented in Table’2.  The differential thickness
of bran between the dorsal and lateral parts as also
betvveen the dorsal and. ventral portions of the rice
ralnl 15 of agnlflcance In rice mﬂhng It is found
at d urmng ressive mili mg the latéral parts of the
8ra|n et abraced of tebra Yers earlier than the
orsal Section and it 1 only at a later stage 1n polish mg
6 t0 8 per cent p 0|shgt at the layers of the bran |
the dorsal side get rémoved (unpublished work of
Mahadevappa and Desikachar).

s.l)

Tabte 2. thickness of bran at differentl\roints along the
LENGTH OF THE RICE GRAI

(Data relate to 40 varieties of rice)

Germ ti Middle point Distal end

Parameters Dorsat La[t)eral Dorseﬂ Lpateral Dorsaﬁ Lateral
Maximum 167.0 63.0 150.0 71.0 146.0 67.0
Minimum 670 250 750 250 840 290
Mean 1203 474 1128 522 1080  49.3
S. E 285 1% 277 161 275 1h2
C.V. (%) 50 182 163 193 155 188

General observations on the various grain parameters
were also made.  There was close correlation between
bran and aleurone thickness, a si n|f|cant ositive
correlation between length and breadth as also between
breadth and thickness, while there was no relation
between length and thickness. These observatjons
are however 0f genetic interest.  Detailed observations
will be published separately.
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The performance of multiwall paper sacs and sealing strips of Reed Med
harriers agre]xllnst the entr%;ﬂr egtspo stor?cfl ra Lasgbee Investl atede.

H}aopseerttr)ggtegn\}\ﬁltﬂyﬁ%ﬁtu eeP coﬁgamrgétﬁ}?om Infestation up 10 a perio

rin up to ni S.
The quantity of copra damaged in India every year,
s moreqthan [{1,600 |Otons (est|gmated at five preyrycent ‘
oss), valued at about 116 million rupeesl — This
I brought about by direct loss in weltght and by deterio-
ratjon 0n account of increase in the free fatty acids due
to Insect feeding. The prevalence of insects in stored
copra was noted to be intimately connected with the
mouldy degeneration of copra. “As preventive mea-
sures, reduction of moisture content of coconut meat
below 6 per cent, by rapid uniform dr)gng soon after
splitting the nuts and use of insect free bags for trans-
ortation, have been recommended. Menon and
andalai2 have, reviewed the control measures. The
risk of absorption and retention of poisonous chemicals
by the oil containing meat, channelled the efforts of
résearch workers inthe direction of finding suitable

1h

Sy
0

tnree montns an

containers to store copra, free of pest infestation, i, &, Repellex” tape thread and m gwall paper
Mathen3found in a sur?/ey that conditions prevailing Pt eefﬁpyggsnf’yf %f»,']% i ?OO&%‘VS f‘i‘ EQB@R”

for stonn? copra on the west cost of Kerala, were far
from satisfactory and emphasised the need for standard
designs of warghouses and evolution of suitable con-
tainérs to hold copra in storage and transit. Marar
and Padmanabhand reported” that alkathene-lined
?unny baqs preserved copra in good condition, free
rom mould and insect atfack up to a period of Six
months. The present authors got interested  in the
reports from the Purnel] Groups Research Division,
Cumberland, on the efficiency of multiwall paper
sacs and sealing stnPs, In giving complete protection
to flour and animal Teeding’ stuffs, for a total of eleven
months against a ranr?e Of stored pests and carried
out experiments to find out the efficiency of these
sacs against the pests of stored copra.

Materials and Methods

The containers used in the trial to store_copra were
multiwall (6 I|esh) paper bhags of miniature size 20" x15"
each f(a ainst the standard size 45"x25"), speciall
manufactured by Reed Medway Sacks Ltd., Larkfie

| -
kent, (Fig. Tand 2). Treated ones had their second Fig. 2. Paper sac filled and stitched
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kraft from outside made out of Pybuthrin (Pyrethrins
piperonyl butomde%—coated insect repellent pﬁ)_er
developed by ‘Cumberland Paper Co’ of Cleator Mill
Cumberland, in co-operation with “Cooper Technical
Bureau”. The inner ply was, besides, wax-laminated
I order to resist the high ail content of the product
and also to prevent entfy of moisture from outsige.
The bags_were obtained sealed at the hottom with
ordinary ‘Repellex” treated tape and thread, while clo-
sure of the mouth ends, was effected after filling copra
Into them b}/ cobbler’s stitches with the tape and thread
provided along with the bags. Copra used for the
experiment was obtained by sun-drying fresh nuts.
Fifteen copra (30 halves) Were_ filled into each bag.
Sixty paper bags and eg;htee_n ordinary gunny bags filled
with Copra were stored in six different godowns in the
west coast of Kerala.  The details of the treatments
are;

T4—Treated paper bags, treated tape and thread,
T2-Untreated paper Dags, treated tape and thread,
T3—Treated paper bags, “untreated tage and thread
T4Untreated paper” bags, untreated tape and

thread and
Tg—Ordinary gunny bags, (control).

Godowns 1-3 had three each of all the treatments
%odown 1 had_T4 replicated twice, godown 4 & 5
ad all except T0, while godown 6 had only one re-
plication each of T4 & Ta O ,
recorded by counting the total numbgr of different
species of Insects present in each sac.  The sacs were

rawn from each godown to represent each replication
at the end of three months, six months and nine months
after deposit.  Bags opened for observation were not
redeposited.  Statistical analysis of data was made by
conducting the Student’s 1" tést,

Table 1. average number of pests in the different bags

5

P AR T N
wh BEEES

1240 49120 145367

JE A A0 el

86080

Al R

0s 79.14* 17.00
SeEder  uhirs
| 0rotal
0s 239.17 32533 87.75 528.00

Third
quarter

* Difference over control, significant at 5% level
Os: Ory;aerhllus surinamensis, Tc: Tribolium castaneum,

others: “include adults of Trogoderma gr
rufipes, Corycera cepha?onica and Iar\g/ae?pupag oafntﬁe various pests.

bservations were V!

rium,. Necrobia

JOURNAL OF FOOD SCIENCE & TECHNOLOGY, VOL. 5, DEC. 1968

Results and Discussion

The more important _pests observed were Oryzae-
philus surinamensis L., Trogoderma granarium Everts,
Tribolium castaneum Hbst., Necrobia rufipes Degeer

and Corcyra cephalonica Staint.

Statistical analysis of data relating to the number
of the more abundant pests observed viz., O. surinamen-
sis and T, castaneum has shown. that no bag offered
any significant protection against either 0f these
indivi uaIIY, in the third_quarter. Al paper bags
in the first quarter and T4in the second quarter,
offered substantial protection. to_copra against the
attack of O. surinamensis while T3 could™not offer
sufficient protection in the second quarter.  All bags
served & efficient barriers against T. castaneum in
the second quarter.

. Taking into consideration the total number of pests
in the Various treatments, all paper bags afforded
significant protection up to three months a5 compared
to” ordinary qunny ba%s, while treated bags served as
efficient barfiers "up 1o nine months. Between the
paper bags, those with untreated kraft, untreated tape
and thread presented the highest numerical stren(t;th
of pests as compared to_those with either treated
kraft or tape, or both, These results gain additional
significance when 1t js taken into actount that the
experiment was started only in 1965, more than three
ears after the manufacture and despatch of the sacs
in early, 1962, qlue to the delay in transit. The mois-
ture content of the copra, expressed in percentage on
dry weight hasis, at the commencement of the eXperi-
ment Was 7.6, the end_of the first. quarter

c%ora inT4 T2 Tg T4and T5had, respectively, 7.8,
75, 7.1 80 and 79 per cent moisture._ After
six_months, copra in gunny hags contained 7.3 per

Fig. 3. Sample of copra from paper sac (A) a
gunny bag (B)
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cent moisture. At the close of the experiment, copra
in the control yielded 8.1 per cent moisture.

Cumberland Paper Co. found that closure with treat-
ed tape and thread was more important than treatment
of the bags in making efficient barriers. The better
performarice of treated bags evident here is, as su ?est-
ed by them, probablg/ dlte to the tropical conditions
Per Itting a greater activity of the pests entering into
he paperdags. But the material of the paper bag was
free from any punctures, _Sreenathan &t at.5 carried
out an assessment of relative resistance of ning types
of seams described by British Standard Specification
1133, S_ect|on_9_FtText|Ie bags, sacks and v_vrapl&mﬂs)
against insect infiftration to unseasoned Indian Mufti-

Urpose Food in hessian-kraft-polyethylene laminate,

hey observed that penetration of inects depends on
the capacity of different pests to bore into the structure
of the container, nature of seams and favourable
temperature and, relative humidity, The average
weight of copra in the paper bags at the end of the
experiment (after nine months} Was 102.2 g. against
56,2 . Ingunny bags, the nettloss in weight due o pest
infestation heing 45 per cent. Figure 3 shows the
difference in condition between cOpra in paper sac
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treatment) and qunny bags (control) at the end of the
e(xperiment). gumny bags )
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A process for the preparatjon of a predi
Ing F[w)as%

ek

e

re fermentation of

in:rich food b |
In-ficn 100d By t?]u_tfwue standardisati

ure
This paper dealfs Wi

1an oil seed cakes and pulsef D _ ?n of
conditions for rlce:kO{l, and %he aborator%tr,lals n the preparation of miso-like products trom
soybean and combinations of soybean with oilseed cakes.

_The bundmg of nutritive value, texture and flavour
in oilseed cakes and concentrates at a low cost is one
of the problems facing the food technologists in India.
For this, fermentation has been shown o be accept-
able and economic.  Japan has & long history of usin
fermented soybean productsL These soybean foods
rarage from miso and nattq to such seasomng% as shoyu
and” ajingmoto (Smon_o—sodlum, glutamate). “These dre
Inexpensive and eas_ﬂK producéd. Oilséed cakes and
Bulses with their high protein and oil contents could
e used for such products, = It was therefore felt
that this techm%ue of microbial processm? m|g_ht be
made use of In India to process selected Oilseed
cakes and pulses. Earlier work on groundnut cake
and Indian Eulses carried out in Japan had shown clear
possibilities2  Excellent ‘miso has been prepared
with s?ybean grits inoculated with a pure culture of
Saccharomyces rouxii strain NRRL 'Y 25475, Since
the advan age of pure culture fermentation over tra-
ditional typé of fermentation was demonstrated, in
this Investigation only pure culture fermentation
techniques Were adoptéd.

A predigested Erotem rich food based on soybean
and rice hadbeen Standardised earlier in our laboratory.
Attempts were made to produce a similar proguct
containing soybean, selected oilseed cakes and pulses.
A standardised procedure for Rre _armg the prodyct
on a laboratory scale and the chemical analysis of the
product are présented.

Materials and Methods

Soyhean, rice and Bengalgram dhal were obtained
from” commercial sourceS. ~ The groundnut cake,
sesame cake and coconut cake were prepared in
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the Institute. Standard methods were employed
for analysisd  Amino nitrogen was estimated by the
method Of Pope and Stevensb and reducing sligars
by copper reductiont

The organisms used in the experiments were Strep-
tococcus faecalis S-35, Pediococcus so_Yae |IAM 1673,
Saccharomyces rouii, Boutroux, Aspergillus oryzae M-I
A-1002, and BF. They were obtained from the Food
Research Institute, Ministry of Agriculture and
Forestry, Japan.

The gre[#)aratwn of miso-like product involved two
separate and distinct fermentations. . The first, aerobic
Ure cultyre fermentation of rice with selected strains
f Aspergillus oryzae, serving as a source of enzymes and
nutrients for the second fermentation, namely the fer-
mentation of mixture of mold rice, salt and tie oil seed

cake.

Preparation of nce-kogu . Rice-koji is a term used
for mold-grown masses of rice.  Koji produces several
kinds_of Bnzymes of which hydrolases are important
for digesting the material. "Among hydrolases are
amylases and protejnases.  For makmlg kO{I, tane-

[ ane-koji is a mold starter” culture,

koji 15 Used.

(1) Preparation of tane,-ko&i: 20 gi of corn gnd barle

were taken separately in 250 ml conical flasks an

20 ml of water was added to_each flask. The flasks
were sterilized at 15 psi. for 20 min, cooled
and inoculated with the_spores of A. oryzae
A-1002 and A. oryzae B. They were incybated at
30°C for 5 days, when the matdrial was well covered
with yellowish green spores of A, oryzae, It was dried
at room temperature, powdered and ﬁut Into polythene
baqs. This, tane-koji was tilised, whenever necessary,
in the preparation of rice-koji.  Both barley and”cofn
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ane good results when used in the preparation of tane-
Oji, ~Later tree-ash was added at 1 per cent level to
avoid clumping of cooked barley or cor.

(1) Preparation of rice-koji: 500g. of polished rice
was ‘washed and soaked in"cold water for 18 hours.
Excess of water was drained out. It was then
steam cooked for one hour In stainless steel-tray.  Tne
cooked rice was spread on perforated Stainless
steel trays (36 cm X 26 cm X 6 ¢m) In a layer approx-
mately 25 ¢cm thick, cooled and _inoculated with
tane-Koji at 0.00L per cent level. The trays were
covered with damp clothes and kept in a umidity
chamber (/5% RH) at 30°C. After 24 hr, the koji
was stirred and lumps were broken,  After 40-42 hr,
rice was found to be well covered with white mycelium
of the inoculated A, oryzae strains, At theend of
incubation, the koji_was removed from the tray,
stirred and cooled.” This was later used to prepare
Miso, the fermented food.

_ Itwas found that the extent of absorption of water by
rice depends upon quality of rice, and the time of
soaking. Hence, after soaking for 18 hr, the extra
water was drained off and the rice was weighed.
Extra water was added so that the ratio, of wafer to
rice remained constant at 1.25:1. This was later
cooked at 15 p.s.i. for 10min.  The cooked rice with a
moisture content of about 50 per cent, gave desirable
rice-koji.  Larger wooden trays of the size 70 cmx45
em X6 ¢m. with wire mesh wer used for the preparation
of rice-koji (about 1,500 g.).

(H) Main fermentation: Initjally, trials on the
preparation of miso based on soybedns and rice were
conducted to standardise conditions. To 1000y of
soybean fg%nts (decuticled), 151 of water was added.
|t was then soaked for 2i hr at room temperature
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and cooked for 20 min at 15 psi. The cooked
soya grits were cooled and mixed with commonsalt
anid rice-koji in the following proportions:

Cooked soybean 1000g.
Sodiym chiloride 9%0.
Rice koji 2758.

The constituents were minced thoroughly I%y Mmeans
of ahand meat-mincer into a pasg material. This was
inoculated with cultures of Streptococcus faecalis,
Pediococcus sogae and Saccharomyces-rouxij I%;rowrl n
soya soak water with 10 per cent NaCl.  Tne mixed
pasty material was tightly gacked in fermentation jars
and"covered on the surface with butter paper and
aluminium foil, .over which clean, dry stones were
placed for partial anaerobic conditions.. The r|ars
were incubated at 30°C for 20 days.  Chemical analysis
of the sample was done on the 10th and 20th day.
The results are Presented In Table 1 along with the
analytical data of an authentic sample of soybean miso
obtamed from Japan. o

Processing variation: Several batches of miso-like
products were prepared later on, with varying com-
POSItlon of raw materials. Soybean was gartlall or
,ull1y reé)laced by oil seed cakes as shown bélow
in Table 2. _

The chemical analysis was done at an interval of
10 days, and the datal are presented in Table 2.

Dehydration: ~ After 20 days of fermentation, the
material from the fermentin gars was removed and
dried in afreeze-drier. The fréeze-dried material was
analysed as in the case of wet miso and the results are
recorded In Table 3. Microbiological assay for
amino acids (tryptophane I%sme, ch Ine and methio-
%mg? V\ﬁas conduicted and the results are presented in

able 4.

Table 1. chemical analysis of wet Miso

COR SR g o

Soybean 0 50.0 5.7 249
10 510 48 2.35
20 50.0 47 251

Soybean 0 516 5T 2.28
10 57.0 48 2.30
20 58.4 47 2.24

Sample No.I* 46.50 48 1.%

Sample No.2* 48.80 50 2.05

Total Nj Soluble Nij Aminp Nj
0 J A i [}8 J

NaCl Reduci Acidit
% suggrsl%% Iacﬁlca!uda %A)

0.52 0.36 6.05 6.26 0.712
1.40 1.20 6.20 1.10 2.30
1.34 1.26 6.18 8.50 231
0.45 0.34 501 6.05 0.712
1.28 1.26 6.01 1.70 2.16
1.46 1.40 6.01 710 2.26
1.24 0.84 1425 8.6 1.80
1.08 0.75 10.33 133 1.92

* Authentic sample of Miso from Japan
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Table 2. CHEMICAL ANALYSIS OF WET Miso

Composition Fermentati Moisture Total N2 Soluble N, Amino N2 NaCl Reduci Acidit
or?RAiso peﬂogﬁl(?a@s % PH % % % % sugars %g Iactlcac}/dao%
Soybean 50% 0 51.2 53 1.70 057 021 6.55 7.98 0.90
and solvent ex- 10 53.2 5.2 1.64 1.10 0.49 6.50 8.23 144
tracted coco- 20 53.6 51 1.64 1.14 0.67 6.51 8.93 162
nut cake 50%
Soybean 50% 0 57.6 52 167 0.72 0.28 5.73 157 1.26
and E.P. coco- 10 572 5.2 1.69 115 032 585 8.78 1.26
nut cake 50% 20 576 52 1.70 1.20 0.70 5.84 6.91 1.26
Soybean 50% 0 488 53 2.67 117 0.35 6.31 9.44 126
and defatted 10 484 52 2.12 19 081 6.08 10.18 2.07
groundnut 2 50.0 52 210 2.03 0.91 585 10.24 207
cake 50%
Soybean 50% 0 52.8 53 2.30 0.68 0.26 7.35 531 1.08
and defatted 10 53.6 4.6 2.23 1.03 0.49 1.21 8.18 1.98
g%%?me cake 20 54.4 46 217 1.09 0.49 7.01 719 2.34
0
Soybean 50% 0 544 56 2.05 0.60 021 7.36 6.75 0.63
and Bengal- 10 56.0 51 2.03 116 0.56 7.20 10.18 1.62
gram dhal 50% 20 576 49 19 142 0.70 7.10 10.30 2.16
Soybean 65% 0 49.0 51 2.33 0.96 0.70 105 8.25 144
and  Bengal- 10 53.6 50 2.20 150 1.33 6.85 7.19 2.05
gram dhal 35% 20 52.0 49 2.30 1.66 148 7.01 753 2.16
Groundnutflour 0 52.0 56 2.34 053 0.14 6.90 8.20 0.54
defatted) 75% 10 544 49 2.30 147 0.77 6.78 831 2.07
Bengalgram 2 54.8 48 2.30 1.58 0.84 6.78 9.36 2.16
dhal 25%
Soybean 50% 0 50.6 51 147 0.62 0.25 7.25 6.93 0.90
and K.M. pro- 10 52.0 51 140 0.98 0.63 713 8.3 1.44
cessed coconut 20 53.6 51 1.39 1.02 0.56 7.01 759 1.26
cake 50%

Table 3. CHEMICAL ANALYSIS OF FREEZE-DRIED Miso
Total ash Ethce“rvggtra- C%10dium Tofal aciditx Reducing  Soluble  Protein  Amino

Composition of Miso loride as lactic aci su&ars n3d
fo o fo % o o %
Soybean 16.09 8.09 14.03 6.12 8.06 293 349 16l
So[}/bean 16.74 8.23 1391 5.94 8.37 253 2931 140
65% Soyhean and 35% Bengalgram
dhal 15.17 8.23 13.33 1.2 17.33 2.98 2652 2.66
Bengalgram dhal 14.18 14.96 450 1397 167 2032 151
50% soybean and 50% Bengalgram 17.25 1754 6.30 8.30 231 3149
50% soybean and 50% solvent ex-
tracted coconut cake 1353 8.9 13.33 4.68 20.22 2.05 231 18
50% groundnutflour (defatted) and
50% soybean 11.84 11.46 5.76 ) 350 3144 .
50% soybean and 50% K. M. pro-
cessed coconut cake 16.53 15.98 1391 2.88 15.80 2.09 2011 133
50% soybean and 50% expeller-
Eressed coconut cake 13.25 9.97 1321 540 18.98 214 218 136
75% groundnut cake (defatted) and
25% Bengalgram dhal 15.98 2.94 12.98 522 20.78 312 3089 1%
Results and Discussion product ghained had good aeptapiity an tee e
With a view fo improve nutritive value, texture and  a general improvement n digestibility. A marked
ac_ceptabmt)( of the products, mixures of soybeans increase, In the soluble nitrogen fractions, as also_In
with Benga a%ram dhal and other oil seed cakes have the amino nifrogen was obServed (Table3).  The
been used & substrates for fermentation. The final  reducing sugars also show a similar increase as the
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_ fermentation Proceeds. . All these indicate that during
Table 4. amino acid composition of MiS0 SAMPLES the course Of ermenta“on, the amy|0|ytIC a.nd pl’OtGO-
(per 16g. nitrogen) _ Iytic enzymes were active on the stbstrate. ~ As freeze
- j Ing Was tqo ex[ﬁenswe for large scale operation,
Composition 7 ° g more economical rhethods .of denydration will. have
] » ¢ 10 betried as the wet miso fias'a high moisture

30 Ti 7 Lo content very short shelf life

330 108 037 08  References

g%b gggbean and 35% Bengalgram
. 1. Shibasaki, K. and Hesseltine, C. W. Econ. Bot.,, 1962, 15
tab 87 3, 1

I
GSg%ZWbean and 35% Bengalgram

?&&gal&;g%# hgr%d 50% Bengalgram gé& 128

o\jc
g-)—([) —n

T 04 1%8 2. Ka?a’(li\la, RH %rét% T.I, EbinTe,kH. fg& Rl\?malcgagg;a Rao,
' ' ' . N, REp. es. Inst., Tokyo, , NO. 1Y, .
2 E%BSSH ang o coconut eake - 305 LA 085 10 3 g 7 Whga ., Ebine, H. and Ramachandra Reo,
;{. éDroces e 442 165 060 1.20 T. N., Rep. FdRes. Inst., Tokyo, 1965, No. 19, 141
50% soybean and 50% expeller pres- 4. Hesseltine, C. W. and Shibasaki, K. Appl. Microbiol.,
75§dcict(%nélt GKE | cake and 326 166 047 140 1961, 9. 515.
%o%e Gl gt cake an 300 113 030 5. Pope, C. G. and Stevens, M. F., Biochem. J., 1939, No. 33,
An q/a 1.20
50(0 sfo¥be nd 50% sesame cake 1070.
defatte 400 182 085 160 6. Stiles, H. R., Peterson, W. H. and Fred, E. B. J. Bacteriol.,

1926, 12, 427.

il i .. G- 100 einic - i i-ion—+ vV HHidiliie i CHiv i i i e
THIRD INTERNATIONAL CONGRESS OF FOOD SCIENCE AND TECHNOLOGY

A Third International Congress on Food Science and Technology will be held in Washington
D.C. durmgS August 9-14, 1970” The Theme of the conference 15 SOS/70, “the Science of
Survival”. “Stressing the urgency of the continying need to expand, improve and conserve the
world’s food suppw for the "benéfit of all mankind;” the urgency of the problem of man’s food for
today, tomorrow arid the future. _ _ o _

More than 3,000 food scientists and t_echnologmt_s_representlng 50 nations will be att_endmg
the Congress. They will be joined by Ieadmg authorities on_ the “political, socio-economic an
cultgr?l 8 %cts of thé world, food problems. In addition, students from around the world interested in

the Tield of food science and technology are expected to attend.

The Third International Conﬂress will focus on the contribution of food science and
technology to the SCIENCE OF SURVIVAL, The Congress is_sponsored b}/ the. International
Committee of Food Science and TechnoI%gy and the United States Department of Agriculture, The

" host Qrgamzatmn is the Institute of Food Technologists.  Active support will come from governmental
agen(_ne_, corggratmns involved in the many phases of developing and su_p{)lymg food,” and related
associations, as well as the membership of the Institute of Food Technologists.

Major. topics which will be discussed by world. Authorities will _include: Protection of the
food_supply; Conversion of novel raiv materials to food use; Effect of food processing on
nutritional” values; New and improved grocessmg and preservation methads, Acceptafility
and marketability of new foods, Sensory attributes of food products, Food safety laws
and requlations and Education and docuimentation.

_ To facilitate communications among participants, simultaneous interpretation will be provided

in English, French, German, Russian and™ Spanish, _ _ _
For further information, contact: Dr W. A Gortner, Secretariat, SOS/70—Third International

go%%ress of Food Science and Technology, U. S. Department of Agriculture, Beltsville, Maryland
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SHORT COMMUNICATION

Some Aspects of the Carcass Yielgl and Meat Quality of

Bannur

. Twelve per cent of the total ljvestock population
in India are slaughtered to produce 513 tonnes. of
meat which is much pelow the target of 10 millign
tonnes required by the population” Out of this,
0 per cent is obtained from sheep and goat.  Shee
meat alone contributes 25 [ier cent of the total meat
production in the countryL  Per cagna meat pro-
duction in.our country is only 1.2 kg per year whereas
in US.A. itis 91 kg. Our animal protein Consumption
|s_6.4%. per day which is only one seventh in comparison
with ‘the animal _ protein " intake of the developed
countries2 Kee;in g all these factors in view, a study
was undertaken to assess the carcass yield and medt
guallty of Bannur lambs in comparisori with the non-
annur  lams,

Inthe present stugly 9 Bannur lambs of 10-14 months
age, reared under viflage conditions were slaughtered
under different lots and the live weight, dressing
yield, area of the rib e¥_e muscle, degree”of marbhn%,
carcass conformation, finish and consumers’ accep
ance were compared to 9 non-Bannur market lambs
(r)gcgﬂ sore of the same age group and management
|t may be observed from the results in Tahle 1 that
the medn live weight of the Bannur_lamb Is 25 kg.
whereas in non-Bannur it is 20.4 kg, The hot carcass
welght is significantly higher in “Bannur than non-
Bannur which are 130kg. and 9 kg. respectively.
The average dressing percentage of [ndian sheeg 1S
only 45 per cent whereas in Bannur it Is 53 per cent

Table 1. amroximate average carcass yield of the bannur
LAMBS IN RELATION TO NON-BANNUR LAMBS

, annur Market  Average
| | Carcass yield Efambs| Maysgre Qﬁqlgg
i iy 4
ég?ga%s Qoen%)re o scle (sq. cm) 0éod Fair  Poor

Table 2. physical composition of bannur lamb and
MARKET SHEEP

EEibIe lean  Bone  Edible fat
9 % kg % kg %
Bannur 6.1 464 30 240 26 217
Market sheep (Mysore) 6.0 505 23 277 11 159

LamDs

and for non-Bannur. market lamb of Mysore it is 48
per cent. - The dressing percentage of Bannur can be
compared with that of the lambs of U.S.A. where it
varies from 48 to 55 per cent3 1t has also been noted
by Mirajkar4 that in Bannur lamb when grazing is
supplemented with maize and %roundnut cake, ‘the
dressing percentage becomes 58.1 per cent.  Bannur
15 an early maturing breed reported by Kulkarni et aP.
Area of the rib eye muscle and its"marbling_is the
Index. of carcass 8ual|ty. In Bannur the Tib eye
muscle area is 10.89 s, tm. and the fat percentage"is
6.3 é)er cent whereas in non-Bannur market lamb it
15 7.89 sq. cm. and 3.7 per: cent, respectively. _
. The conformation, finish and cgjallq[ are superior
in Bannur than non-Bannur lamb.  The wholesale
cut out percentages for leg, loin and. shoulder are
34 per cent, 13 percent, 22 per cent in Bannur and 3l
per cent, 11 per cent and 2L per cent, respectively
in_non-Bannur  [ambs, _
The data on the separable lean, bone and fat ratio
|(Table 2) ofthe different cuts indicate that non-Bannur
ambs have more bone and less amount of separable
fat than the Bannur. Consumers’ acceptability trials
under. hedonic scale analysis (very desirable 8, very
undesirable 1) also indicate that Bannur. meat is more
desirable than the meat of non-Bannur in tenderness,
juicingss and flavour. _ _
This study indicates that Bannur lamb is superior
to non-Banur market lambs, of Mysore in respect
of meat quality and dressmgi yield, _
The authors are thankful to Dr H. A. B. Parpia
Director and Dr N. L. Lahiry, Chairman, Discipline
of Meat, Fish and Poultry Technology, Central Food
Technological Research Iristitute, Mysore for their keen
interest 1" this stuay.

Central Food Technological A. K. Chatterjee

Research Institute, B. R. Baliga
Mysore-2 B. Panda

11 July 1968 V. S. Kabade
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Milling of pulses (edible legumes) for the production place srmultaneousl The husk js removed by
of dhal i§ an a?e old process in India.  Of the 124 winnowin dbourer can produce 60-75 kg. of
million tons of various pulses produced annuallyl, dhal in er%ht hours b}/t 15 method.
more than 75 per cent is milled to produce dnal.  Dhal produced by the.dry method Is said to c00k
Dhal mrIIrng IS an Impartant industry rankrnﬁwrth rice better srnce orhngb ry gnan mil mg are one a
mthnp and flour milling industries with a large number of times before the grams ae comp letely
capital” investment, dehusked and sg lit2 Dhal pro uced by the wet

Tur (Cajanus caaan) accounts for 12-15 per cent of method tastes better but takes Ionger time o
the tota uIse pro uction and is consumed mostly as  cook2
dehusked split dhal. . Its milling is comparatrvel ore _ _ _
difficult than the mthng of ofher pulses; a suivey of Methods in Vogue in Large Mills

g@‘%tsﬁg}'%ﬁlggsthaelsgndus ry is presented fere s typical  There are Quer 700 b|(11 dhal mrltl]s in the countrry

Although miJling of tur has been practised in India gg%ﬁﬁg%@%ﬁ,@ Bn S“?,ﬂ‘%avg‘?de';%%eeg”erg%‘g‘nsas |ﬁ
for Ce”tUJ les, It IS only a {fW Gecales ago that the household methods and mostly they aremechanized
resent day automatic mills came into” existence. exoet for the drying Sted. VArious, processing

arious methods, wet or dry, were in vogue for
the  small-scale dehusking Y sphttrng o r tee enr Ltregalatrgdopra% |gganftollogvrgddlfso:rusrsnerllrng tur i
consrsts mainly of two steps: (Q loosening the outer  tisad by comparativel smaIIer unrts nt i p,chess

Usk by Wet of dry methods and (a) removal of AWK tur graips are leepe in water for 4-12 hr in cement
andhs iting ot colyledons étsrr]n%ksurtabld i, afer Which (e Watr I drarned o Bl
machings.  In_some methods both denusking and  mixed with water to form a paste s then mived tho-

others denusked whole grains are ‘conditioned” and  The' grains are then kep

or about 16 hr,
then split separately. usudally overnight. thSupseque]ntl?/the s e spread
in dryin arsrn in layers for 2-4 days, an eae

Home-Scale Methods n i nq When the grans e ryenou

In central and northern India where the dry indicated by rubbrng in the hand) they are assed
method is prevalent, the pulse is dried in the sun.in throu ha owero erated eme coatedv rtrcal nakki.
thin layers for a day or two, sometimes after mixin De us |ng9 and s(p littin tae lace srm taneousl
with ofl; 1t 1s then sprinkled with_small amounts 0 out9 per cent 0 tegr ns are genusked arid
water, heaped for sometime and milled in mortars or  split.  The husk Is agpirated off and the dhal is
hand-oper ted wooden or stone chakkis. - One labourer  separated in a sreve he resrdual unhusked whole
can produce 40 kg. of dhal in eight hours2 Inthe %arns are asse aarnthrou hthe chakki for complete
wet method gractrsed mostIy |n southern India,  dehusk md and splitting, and' dhal separated.
the grain Is steeped In water for a few hours, drained emorstene gfarn I dried, the cotyledons
ofwater coatedwrth req earth and then dried in the sun ~ cave- |n at the surface of usion, touch'each otfier onl
-4 days. The %rarn is then milled in mortars or at the.edges, and shrink more than the husk as a resuft
hand operated chakkis. Dehusking and splitting take  of which'the husk is loosened. ~ Heaping during nights
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after sun-drying helps to preserve heat. \When this
grain s passed”through. a chakki, the shearing action
of the rotating plate splits the grains into_two halves
which slip out of the loosened husk.  The milling
property of tur conditioned thus is excellent and the
yield of head-dhal is about /5 per cent.
The mrIIrng quality as also the cookability of dhal
condrtroned wet- methods are greatly influenced
the ura lon . of steeprn In “water, Steeping
fcr itates dehusking and ~ splitting, but adversel¥
affects the cookabili of dhal. Longer the period
soaking . (4-6 hr) greater is the lodsening of hugk,
and cavrng -in of the cotyledons on dryrrp and. easjer
the mill mg gdehuskrnlg and splrttrng leld |s also
increased due to lesse reaka wever, the dha
takes Ionger time to coo | mp can be rendered
more easy Ypro onged steeping for 12 hr or more
but the dha remain$” uncooked"and tough even on

proIone boiling,

Treatment with redearth is said to impart a good
yellow colour to the finished product. resumabrp
it preserves the natural colour because during milli
there is no appreciable scouring of the cotyled ons
More than that the regearth hélps to remove small
patches of adhering husk by its mild abrasiveness.

The wet method” of procassing tyr is, laborioys. and
is completely dependent on~climatic. conditions,
es ecially when the grains are steeped in water for

ug nperro S. The time taken is usually 57 days,
ll s even with the best of facilities ‘can progéss
r¥ quintals per batch. This method is
|cuIarI surtable for the small grained red varigties
o tur (grown in the southern regions) whose skin is
more frrm% attached to the cotylédons.

Dry method: . Dry processing of tur is in vogue in
states where bright and hot weather are available for
the greater part of the year. This method enables

Whole raw tur Sieving

Rejects .
(Stor%es? arrt, chaff, etc.)

0il__
Water
Sieving*~—— U Husk < Milling 4
. separatlon
—
Dhal |
Wikl ol

5”'

{Lappr 0r goto

JOURNAL OF FOOD SCIENCE & TECHNOLOGY, VOL. S, DEC. 1968

the sun-dr Iyrn of larger %uantrtres of %rarns in a given
rying yard than water-soaked grains and turn”over
can econsrderably Increased with minimum facilities
However, loosening of the husk is not adequate and
milling Josses are higher due to higher breakages and
powdering. In atypical dry methdd the pulse'is first
cleaned 0 %nts chaif and other impurities In flat oscil-
lating or rotary type sieves, and usually graced accord-
Ing t0 Size In agrading sieve. Each ?rade Is then passed
through an efmery Coated roller Yor initial ‘pitting’
or ‘scratching’ of the husk to facilitate subsequent ol
penetration. ~ About 1-2_per cent of the grains are
Incidentally dehusked. The ‘pitted” grains are then
thoroughly mixed with 05-1.0_ per cent oil (linseed
oil, cashew il or any other easily available oil) in an
ailing machine_ which s essentiall a worm- mixer.
The oiled grains. are, then srea 5-10 cm. thick
layers for sun-drying in d Kars for 2-5 days;
the %arns are heaped durrng nights to preserve heat
e last day of drying, thé grarns are spra ed with
5 er cent water thorou h(}/ mixed and heaped
overnrgt te)é are then_passed through a roller for
dehusking.  About 40-50 per cent_of ‘the grains are
dehusked” in the process and a major portron of the
husked grains gets splrt simu taneousy e husk
1S asprraed 0 and he mixture_of grains and dha
1S passed th roug a aI 58 aratrng sreve to remoeve
dhal. The residual unh us husked whole
%rarns (kappi or t% ota as called by the trace) are then
ried in t esun r a day, mixed with further amounts
of water and again passed through the roller or a
chakki (under-runner disc sheller), When another 25-30
per cent of the grain is dehusked and Sﬁllt the husk
and dhal are separated as before.  The remarnrnd
whole %rarns gkap | or gotag consrstrng mostl
small and immature graind ar agarn treated as béfore
until complete dehusking is effected (Fig. 1).

Tur wi

Epa[}:ra
cracks in
the husk

> Varrootrstgrrades > Pitting

T

Fig. 1. Flow sheet for tur milling (dry method)
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Details _of milling procedures vary widely from
mill to mill and region to region. The use of roller
or chakki, (stone or“emery coated, vertical or under-
runner-dlisc-sheller type)” fordehusking or sphttrng
grains is usually deﬁen ant on the behaviour of th
rains in these ‘machines, and the regional practices.

ome millers use a roller for both dehuskrnci and split-
ting while others use a roller and sheller alternativel
for"the purpose. ~ In some mills the_grains are grade
before being sent to the machrnes he use of @ cone
olisher to pohsh the split dhal is common in the

eccan rerl;ron ohshrng cones usually have
smooth rolfers In ma centrés wafer 1s. added to
grains soon  after tey are sun-dried; in others
water is added to_dehusked whole pulse’ before it is
split; thus dehusking ands litting are effected in two
separate stages. W en dg Igzrarnedvanetres of tur
are milled, dehuskrng and Spli mg take place srmu
taneousl However, when on roller'1s used the
raing aveto be passed repeated yt rough the machine
-5 times) for complete dehusKing and splitting.

Material Balance Data

The grains available in the market usuall contarn
2-5 r?er cent Impurities, some added moisture and
infested grains.  The yield of head dhal usuallfr varies
from 65-75 per cent, depending upon the quality an
variety of raw material. _ The bgger bold- rarne
varieties of tur grown in Central India ve a |gn
leld (72-75 per cent) and better quali

he smaller grains grown In_Uttar Prades an other
places (65-63 per “cent). The by-products consist
of: brokens 3-8, powder fractron 5, and husk about
10 per cent. - Where a roller is used, farger amounts of
husk arg powdered, and surface scouring of the endo-
sperm s considerable. Germ from the split grain is
eneraIIy Iost In the powder or in the broken fractions.

sual %/ per cent extra moisture i gresent I the
final dhal and the yield figures reported by the millers
Is, therefore, to be corrected for this.

‘Although the husk forms only 11-14 per cent of
the grain, the yield of head dnal is"about 15-20 per cent
less than the theoretrcal because It IS dependent
mostr¥ on the ease of dehusking and splitting, and

umber of times the grans have o he Passed
through the machines,

Regronal Seasonal and Varietal Drfferences in
the Milling Characteristics of Tur

As already indicated, the mrIIrn? characteristics
of tur are greatly influenced by varietal, seasonal and
cultural factors The bigger boId rarned vanetres
%rown in central India are t%eneraY easier to mill

he husk being less rigidly attached to the cotyledons.

d Alkali

Mild sun-drying is sufficient to_loosen the husk,
and there IS gréater percenta . of dehusking in the
first pass throtigh roller. ~ Splitting takes place simul-
taneously, therd decreasrn? the “cost of processing,
ang mcreasrng the yield of head dhal. ~However
milling_ of grains harvested in winter (Rabi crop)
season” is more difficult.

In smaller sjzed varieties grown %enerth{ in North
India, the seed coats are firnlly attached to the cotyle-
dons. They require more of oil and Ionqer sun-dryi g
and_should"be passed through the roller a numb
of times for complete dehusking and splitting.  The
cost of processing is higher and the 'yield of dhal
I reduced due to"powdering and breakage.

Same or srmrla varieties of tur grown in differ-
ent parts of North India show varyin mrIIrng charac-
teristics, and those grown In the hotter regions bernj

easier 10 process. Fresh fur (soon_ after harvesting
Is more difficult to mill than material stored for 3
months, the red variety of tur grown in the northern
arts of Mysore state s very difficult to mill even
y conventional dry methodS. ~ Special methods of
Processrng are sometimes used for these difficult-
mill varieties.  The grains are treated with a small
amount of alkali (sodium hydroxide or sodium car-
bonate{ and spread in the sun’for 2-4 days and shelled.
i reatment is said to improve the shelling quality
of the grains.
Cons%mers in Madras and Bihar states, appreciate
a leep yellow colour in chal.  For this, dhal IS mixed
with " yellow colour adolitives éeven non-permitted
d%/es |n Water. squtron dried and sold. ~ This method
co ourrn is also used by millers to mask small
patches of husk remaining on the dhal, due to incom-
Iete milling. _In Western and North western Indra
onsumers prefer an_oily look mq[ hal, for which an
extra oil coating is grven o the Tinished dhal. This
Imparts an oily shirie to the product

Quality of Market Dhal

Bigger, bold dhal with brr ht eIIow colour |s
considered to be best in duar his is generall
obtamed from the white or fight Coloured bold graine
tur ?rown In Central India,"and Is more exp ensrve

hal obtained from smaller grains are usuaIIy priced
less. They also lack the bouguet or aroma characteris-
tic of th ftter grades,

1S [9enerall Separated into threg grades
in t e mrIIs hal obtained in the first rollin 540

O per cent |s consrdered the best and first gr

T euns |t usea fter the |rstpass Is again sun-dlried

passed through the roller to obtain another 35-
40 per cent of second grade dhal. These dhals are
generally smaller in size and subjected to greater
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scouring.  The third grade which consists mostly of
dhal from immature and deformed grains and bigger
brokens, forms about 10-15 per cent. The third
grade dhal is usually mixed with the second grade and
sold. The medium sized brokens are usually sold for
local consumption.

Disposal of By-products

The by-products of dhal milling, husk, powder and
small brokens, are usually sold as cattle feed. The
husk aspirated after shelling forms about 10 per cent
of the raw material and is sold as cattle feed at a lower
price. The dhal powder and small brokens which are
richer in nutrients, are sold at a higher price, also for
cattle feed. A number of cattle-feed mixes based on
these by-products are in the market.

Efficiency of Processing Methods and Machines

As already indicated, processing of tar to prepare
dhal is an age-old industr?/ throughout India. The
wet-processing method, although quite efficient for
the purpose, is laborious, difficult and cannot be
adopted on a large scale. Sun-drying (after treating
with oil) has been the method of choice for loosening
the husk on a large scale; the duration of sun-drying
is however, determined by the variety of grain, season
of crop and climatic conditions. Repeated treatments
are necessary to loosen the husk in certain varieties.
In the process of spreading the grain in drying-yards
for varying periods the loss of moisture is not appre-
ciable, particularly when a coating of oil has been
given. A certain amount of differential shrinkage of
the husk and endosperm takes place during drying,
but the extent to which these changes take place Is
probably influenced by the amount and nature of the
gums and mucilages present in the grains and their
ability to hold moisture. By far, the method adopted
by the miller for loosening the husk, is not an absolute-
ly satisfactory one, as it is dependent on climatic
conditions and other environmental factors and milling
starts with inadequately ‘conditioned’ grains.

The machines used in the dehusking, splitting and
polishing of the grain and dhal are mechanised versions
of age-old, hand-operated contrivances (mortar and
pestle and wooden or stone chakkis). These machines
are far from perfect and are not very efficient. The
roller mill is essentially an emery coated tapering roller
and is used for the removal of the husk by abression.
The removal of the husk usually completed in several
passes involves the risk of scouring greater portions
of endosperm in each pass; about 15-25 per cent of
powder formed in the roller is due to scouring of
dehusked whole grains. The edges of two cotyledons
(from the split dhal) are also rounded off which adds
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to the loss.  The use of atapering roller exerts unequal
pressure on individual grains and leads to incomplete
dehusking and scouring of husked grains.  The millers
usually use a very coarse emery (6-8 mesh) so that the
husk Is removed by shear.

The chakki (vertical or horizontal) used for dehusking
or splitting causes breakages (15-20 per cent). Absence
of grading of grains aggravates this risk, and causes
non-uniform splitting. ~ This machine is more suitable
for wet-processed grains, as otherwise, the breakage
is abnormally high particularly in the case of small
grained varieties. Millers in the northern regions
generally avoid the use of a chakki.

Moisture has an opposite effect with regard to ease
of dehusking and splitting. The grains are dried
for dehusking while for splitting they are treated
with moisture. Except in the case of bigger grains,
dehusking and splitting are carried out satisfactorily
in two steps.

Splitting of husked whole grain to dhal helps in its
separation from unhusked grains, but results in the
loss of the germ which forms 2-5 per cent of the grains,
as also losses as hrokens.

Since the sun-drying is entirely dependent on clima-
tic conditions, tur is milled only during the hot and
favourable seasons of the year; the other pulses being
processed at other times.

Main Difficulties and Deficiencies of Tur Milling
Industry

Sun-drring is an important step to loosen the husk
in tur milling. During summer months, this step is
effectively carried out and most of the mills can work
to higher capacities, the only limiting factor being
the size of the dr%/ing yards. But during rain%/ seasons
and winter months, tur cannot be processed etficiently.
Sometimes when the grain is spread in the yards for
drying, rains start and the millers are put to great
difficulties. Dependence on weather conditions seri-
ously limits the milling schedules.

Since the husk adheres to the cotyledons firmlr,
it is not easily removed in the machines unless suitably
loosened by repeated treatments. Suitable methods
of ‘conditioning’ the grain to loosen the husk effectively
for milling should be developed.

The machinery used for dehusking and splitting
IS inadequate since it gives rise to large amounts of
breaka?e and powderin?. Rollers and shellers are
generally of inferior quality, the rollers sometimes are
not concentric and properly balanced. Sometimes
the emery used is not of the required grade. If the
shelling surfaces of sheller are not parallel, it causes
breakage. Passing the grain through different machines
causes more wastage.
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Millers generally prefer bigger grains because of
their favourable milling quality and better yield.
Agricultural production of bigger grained varieties of
tur with good milling characteristics should be en-
couraged.

The amount of oil and water added to the grains
for ‘conditioning’ is arbitrary. Often, excess of water
leads to spurious figures of yield and poor keeping
qualities of products.

The problem of dust and consequent health hazards
to the workers deserves immediate attention. Many
of the big dhal mills are housed in improvised sheds or
buildings with little ventilation. The workers do not
have any protection from the thick cloud of dust.
Absence of dust-proof machinery, closed conveying
methods and aspiration vents ag%ravates this. Ade-
quately ventilated buildings, with exhaust fans and
modern methods of handling the material will go a
long way to solve these problems.

Infestation control techniques are generally neglect-
ed in packing and storing the raw materials and finish-
ed products. Since the milled products leave the
factory within a few days, this aspect is not generally
considered important by the millers. The control
of infestation in the raw material is, however, of
paramount importance as the infested grains are either
powdered or completely broken durin? milling.
This is true not only for tur, but for other pulses also.

Capital Investment, Capacity and Per Cent
Equipment Utilization

Bigger dhal mills with a net turn-over of 200-500
quintals per day generally have labour saving devices,
large drying yards and godown facilities and adequate
number of rollers, shellers or cone polishers.  Their
total capital outlay on machinery, building, drying
yards, godowns, etc., varies from Rs 1.5-3 lakhs.
The medium sized dhal mills with capacities of 50-
200 quintals per day form the largest Eroportion
of industry. They usually do not have big drying
yards and godowns. These mills are generally semi-
automatic with one or two smaller rollers and
shellers. Their total investment varies from Rs 75,000-
Rs 100,000. Small mills processing 10-50 quintals of
pulse per day with a single sheller are found mostly in
South India where wet-processing of tur is practised.
[nvestment on such mills varies from Rs 3,000-10,000.

Due to limitations of drying yard capacity, climatic
conditions, availability of raw materials and sometimes
demand of finished product, many mills work only to
25-50 per cent capacity although they work to fairly
high capacity (about 75 per centg insummer.  Usually
the milling is done in the night shifts since sun-drying
etc., are done during day time. During other seasons,
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pulses other than tur which require a minimum of
‘conditioning’ treatments are milled. Equipment utili-
zation of smaller mills are generally high since they
cater to the needs of local small-scale industries.

Cost of processing: The cost of processing the
grain largely depends on its milling quality, climatic
conditions, and labour charges. For raw materials
of good milling quality, the processing cost varies
from Rs4 to 7 per quintal while for smaller grains
with poor milling quality it varies from Rs 6 to 10
per quintal.

Conclusion

Dhal milling industry is a vital industry of the
country ranking in importance with rice milling or
flour milling Industries. It has a large capital
investment. The methods and machinery adopted
for the processin? and milling are however, laborious
and highly wastetul. More than three fourths (about
10 million tons) of the total pulses produced in the
country are processed to make dhal. Every effort
must therefore be made to minimise the wastage by
improved processing techniques and machinery.

Problems of dust prevention, infestation control,
and effective quality control of raw materials and
finished products need careful scrutiny. Develop-
ment and production of improved varieties of pulses
with better milling quality and yield need to be under-
taken on a country-wide basis.

An Improved Method for Processing Tur

The Central Food Technological Research Institute,
Mysore is carrying out investigations for improving
the techniques of dhal milling. The methods adopted
for the loosening of husk and the machinery used for
the dehusking and splitting are being improved. An
effective conditioning technique for the Ioosening of
the husk has been developed which is independent
of climatic conditions. This technique also over-
comes the influence of variety and season on miIIing
quality. Animproved pearler has also been develope
for dehusking the conditioned tur, which reduces the
breakage and powdering to a minimum. By this
improved processing method, an increase in yield of
10-12 J)er cent of pearled tur and dhal, has been
effected.
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SEMINARS

Radio Isotopes and

Speaker:

Their Applications

Dr V. K. lya

Head of the Isotope Division, Bhabha Atomic Research Centre, Trombay, Bombay

Dr V. K. lya, highlighted some of the problems of
production and separation of isotopes and the wide
range -of application of these isotopes in research and
industry.

It was pointed out that in the production of isotopes
by (n, p) nuclear reactions special problems have to
dealt with in the purification of the isotope produced.
However, in (n, r) reactions, no elaborate purification
problems were involved, but the specific activity of the
Isotope produced was quite low as in case of Cobalt)
and 113l In the case of production of C14, aluminium
nitride in kilogram quantities is subjected to neutron
bombardment for several years. About 300 m.c. of
BaCl40 3 (Barium carbonate—C14) was now produced
annually at the Bhabha Atomic Research Centre. The
reactor space needed was the limiting bottle-neck for
producing larger amounts of carbon-14 which is
useful for the synthesis of a variety of C14 labelled
organic compounds useful in biological research. The
production of Cobalt® is now about 2x106 curies/
year and it was estimated that it would be multiplied
several folds and would be available for industrial
applications.

Dr lya gave specific examples of use of these isotopes
in several areas of research and industry. lodine (13U)
— 131 was used in diagnosis and treatment of hyperthy-
roidism.  About 800 patients have been treated using
|13l produced at the Bhabha Atomic Research Centre.
About 30 cobalt® units were now in operation in the
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country for treatment of tumours and the phosphorus
(P2 produced had been specifically useful in the
treatment of Polycythemia Vera a case of excessive
production of red-blood cells.

Irradiation of foods to sterilize and prolong the
storage life of perishable food materials at ambient
temperature has been very extensively investigated and
innumerable possibilities are open to exploration.

The use of irradiation in various polymerisation
processes and the use of Cof—B12 in controlling
microbial production of vitamin B2 was pointed out.

In other industrial applications, the advantages
of using a radiation source (radio camera) over X-ray
methods was stressed. Industrial radiography using
small units of radiation source could detect defects in
machinery even in cases considered normally in
accessible. In India, in several industries such as
fertilizer, air-craft and oil industries, production work
was controlled by radiography using 1r1% or Co6.

About 200-300 such units designed at the Bhabha
Atomic Research Centre have been introduced in
India for gauging the thickness of steel. It was em-
phasized that over 7000-8000 such units are in routine
operation in advanced countries such as U.S.A. and
U.S.SR.

The application of isotopes (tritium, SC4) in
hydrology in investigating ground water resources
and seepage of water was highlighted.



Organization of Indust
: ChemPcaf

Speaker:

lal Research in National

Laboratory

Dr B. D. Tilak, Director,

National Chemical Laboratory, Poona

Dr B. D. Tilak, Director of the National Chemical
Laboratory, Poona, reviewed the problems encountered
in organization of industrial research with particular
reference to the National Chemical Laboratory
(N.C.L.).

The N.C.L. was founded in 1950; a Reviewing
Committee which assessed the work of the laboratory
in 1963 recorded, that much greater attention had to be
given to applied work in the programme of research.
Dr Tilak, pointed out that hardly any significant
complex of chemical industry existed in India in 1950
and the spectrum of Indian chemical industry was poor
being restricted to manufacture of dyes and perfumes.
Scientists in India had adequate university training but
hardly any industrial training with the result that entre-
preneurs establishing new chemical industries had to
go in for foreign collaboration. It was also true that
there was very little mutual interest between the
laboratory and the industry. Consequent to these
factors, the research programme of the Laboratory
evolved was based largely on the interest of individual
members.

With this background, the need for the National
laboratories to go out to industry to fulfil their role
of providing the ‘know-how’ to industry was empha-
sised by Dr Tilak. He outlined the five cardinal
principles to be followed in a logical and systematic
manner for an effective utilization of research by the
industry.

Identification of problem: Any industrial process
for the manufacture of a chemical must be investigated
after the problem was identified in clear-cut terms.
The economic size oftheé)roblem, the urgency and the
level of technology needed are of utmost importance.
For instance, the total requirement for ethanolamine
in India is about 2,000 tonnes.  All the plants avail-
able abroad for manufacture of this item are units
producing 15,000-20,000 tonnes. It should also be
recognised that the motivation for industrial research,

barring such exceptions as Defence needs, is return
on investment.  Prospects of obsolence of any process
must be clearly kept in mind. In the manufacture of
phenacetin an investment of 2 crores of rupees was
made for its production in Hyderabad, but the drug
became obsolete even before its production was started.

The N.C.L. kept a close contact with the industry
through units and discussions and the staff were
encouraged to act as paid consultants. Discussions
with the industry were also held through the Liaison
Unit of the C.S.L.R. It was pointed out that 20 or
more of the research projects at N.C.L., were now
supported financially by the industry.

Alternative solutions to a particular problem: The
need for critical assessment of alternative methods or
processes available for the manufacture of a chemical
was important. The choice of the alternative solution
was governed not only by technical feasibility but by
the capital investment needed and the equipment
available.

Detailed planning for execution of a research project:
was very necessary particularly for a time targeted
programme. It must be remembered that adminis-
trative support to provide chemicals and equipment
in time was an essential prerequisite for completion
of the research project in time.

Laboratory and pilot-plant work: Design cell and
other groups working in close liaison and wherever
necessary in collaboration with industry is the next
step for a successful implementation.

The industry needs a Hum key’ job or process With
full details worked out. In the N.C.L., this purpose
is achieved through consulting engineers, one or more
to suit the needs of the industry. A critical evaluation
of process is made before it is finally released to
industri/]. _ _

Of the several J)rocesses given over to industry,
mention was made of manufacture of morphine,
vitamin C and acetate pulp or fibre.
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The Future of Cereal Technology Research

Prof. J. A. Shellenberger
Dept, of Grain Science and Industry, Kansas State University

Many popular slogans indicate that the world is
engaged In an agricultural revolution. Advances in
food production, storage, processimf}, and utilization
have made wonderful strides year arter year; but it is
doubtful if the accomplishments have been revolution-
ary or are about to become so. Food supply has
undergone many important changes from primitive
times to the present. Much of the credit for the
advances in food production has resulted from mecha-
nical inventions, agricultural tools, and the use of
power and, to a lesser extent, on improved seeds
and the use of fertilizers. Only recently have crop
yields been increased in an important manner.

The ideas associated with an agricultural revolution
appear to be based on the concept of ‘yield take-off
or a rapid increase in yield. However, the major
sources of increased agricultural productivity such
as hybrid seed, fertilizers, irrigation, herbicides,
and pesticides are known and used extensively already.
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What new sources of increased productivity can be
expected in the future?

Much of the optimism pertaining to the future of
world food production stems from the hope that
phenomenal Increases will occur in countries where
yields are low. There will, of course, be increases in
productivity; but it requires relatively large inputs of
capital, intelligent labour, and considerable time to
bring about an improvement. What cereal scientists
can do which is equally important to increased produc-
tion is to work to improve the processing properties,
nutritional values and over-all acceptability of cereals.
There is little evidence that any important contribution
has been made to these vital considerations. There is
no evidence of having increased the protein content
of cereals or the amino acid distribution of the
Frotein. These are but a few of the many chal-
er|1ges that are waiting for the cereal scientist to
solve.

Experimental Analysis of the Social Behaviour of Wild Rats

S. A. Barnett
Glasgow University, Scotland

The common ‘brown’ rat, Rattus norvegicus, of
Europe and elsewhere can live in crowded colonies; but
its social behaviour also includes dispersive elements.
Accordingly, there are species-characteristics social
signals, some of which encourage approach while others
induce withdrawal. These signals include postures,
contacts, sounds and odours.

Threat and attack, which induce withdrawal, occur
especially in territorial situations, that is, when one
individual on its own ground encounters a stranger.
In this sFecies territorial clashes occur only between
adult males, and the attacked rat rarely, if ever, fights
back. Clashes donot, asa rule, lead to severe wound-
ing ; but, at least in the laboratory, an attacked rat may
collapse and die without an obvious cause of death;
there is, then evidence of greatly increased activity of

the adrenal cortex. The adrenal glands of rats which
have done much attacking are also larger than those
of controls which have lived peacefully in small
cages.

The intensity of dispersive behaviour varies with
the conditions in which rats are living. The presence
of females increases the readiness with which males
come into conflict, although males do not fight for
females. In addition, the fertility of females declines
with increasing density.

Probably, the social behaviour of this (and other)
species tends to regulate the growth of population.
One practical implication is that if, say, forty to eighty
Ber cent of a poEUIation is killed, the remainder will

reed at nearly their maximum rate and numbers will
be rapidly restored.
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Dr H. A. B. Parpia, Director, CFTRI, Mysore and past President, Association of Food Technologists, India

inaugurated the Convention

CONVENTION

Flour Milling and Baking Industry in India

The Association of Food Technologists (India)
organised a Convention on ‘Flour Milling and Baking
Industry in India’ on 14-15 November 1968 at the
Central Food Technological Research Institute,
Mysore. Over hundred delegates consisting of
scientists, technologists and representatives of the
industry, FAO and USAID, participated in the Con-
vention.

Welcoming the delegates, Dr B. L. Amla, President
of the Association said that the Convention would
provide a forum for discussing the technical problems
faced by the flour milling and baking industries and
an opportunity to exchange views and information
between the representatives of the industry and the
scientists and technologists. He stressed the need
for introducing ready-to-serve food products, as the
consumer was now more and more inclined to go in for
such products to save time and labour and called
upon the industrialists to give due consideration to
this.

Inaugurating the Convention, Dr Parpia, Director,
CFTRI, Mysore referred to the considerable scope
for development of flour milling and baking industries
in India utilising the installed capacity to the maximum
extent. The processed food costs are more in India
because of inadequate turn over, high expenditure

in marketing and inefficient capital utilisation. If
the rate of rise of production of wheat and other cereal
crops continues, a time would come when perhaps
the restrictions on milling would be removed. When
such a thing happens, which is bound to happen at
least at a future date, it would be a major turning
point in the history of the flour milling industry.
Dr Parpia added that we should follow examples of
other countries and introduce at reasonable prices,
ready to serve foods. The time had come to consider
the selection of suitable packaging material for unit
packagings, study of marketing trends, consumer
needs and manufacture of machinery required for
this purpose and producing ready to serve -products

Dr B. Panda, Executive Secretary, proposing_the vote of
thanks. DrB. L. Amla, President, AFT and
DrH. A B. Parpia




and supplying them at reasonable prices. Co-opera-
tive ventures for utilisation of by-products of flour mills
were needed. A need for undertaking a systematic
programme of market research and also diversification
of products was stressed. Dr Parpia concluded by
saying that the industrialists and research workers
should come closer together to improve the operational
efficiency of the industry and quality of its products.

: A L A — . Technical session | dealt with problems concerning
Technical Sessions 1. Shri Santanu Chowdhuri, (R|%ht) Chairman,

! Roller Flour Milling Industry under the chairmanship
Shri M. K. Panduranga Setty, Co-chairman, {Lefy of Shri Santanu Chowdhuri and Shri M. K. Panduranga
Setty. The different topics presented and discussed
during this session were (z) Present status of Roller
Flour Milling Industry in India by Shri Santanu
Chowdhuri (i) Practices, difficulties, problems and
peculiarities of processing wheat in India by roller
mills by Shri M. K. Panduranga Setty (Hi) Quality
control and specification in wheat products by Shri
S. P. Virmani (iv) Milling characteristics of the classes
of U.S. wheats by Mr R. A. Hunt and () Roller flour
milling practices and resultant atta by Shri M. D.
Mukherjee.

Technical session |1 dealt with problems concern-
ing baking industry under the chairmanship of
Dr D. V. Karmarkar and Shri R. B. Rao. The different
subjects presented and discussed during this session
were (i) Problems of baking industry in India by
Shri R. B. Rao and Shri N. G. Sathe (ii) Baking

Technical Session 1. DrD. V. Karmarkar, Centre) Chéirman, )

ShriR. B. Rao, (Left) Co-chairman and Shri G. S. Bains, convener, machinery by Shri J. C. Shah and Shri J. Arjundas

(Hi) Problems of baking yeast industry in India by
Shri V. Muthuswami and (iv) Problems of research

1 Concluding Session : Dr B. L. Amla delivering the concluding address. development and training in flour milling and baking
DrP. K- Vijayaraghavan, (Left) President-Elect, Association"of Food by Shri G. S. Bains.
Technolﬁ/?mts, presented the recommendations and
Dr M. Narayana Rao, Joint Secretary, AFT

Technical Sessions

Mr G. S. Bains, Scientist, C.F.T.R.l., Mysore was
the convener of both the technical sessions.

The technical sessions were followed by a panel dis-
cussion presided over by Dr P. K. Vijayaraghavan,
President-elect of the Association of Food Techno-
logists (India). Representativesof both the flour milling
and baking industry participated in the discussions.




Recommendations. of the Pan
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Novem

Raw Materials

The Convention was disturbed to note the deplorable
quality standards of the raw materials supplied to the
roller flour millers at present. It is therefore very
essential that proper specifications should be laid down
for the quality of raw materials. It is recommended
that the Government agencies concerned, represen-
tatives of the flour millers and the research institutions
should get together along with the Indian Standards
Institution to work out the details.

L It was recognised that the largest sin%Ie factor
which determines the quality of the milled tlour was
the raw material. Therefore every effort must be
made to see that wheat of high quality which meets
certain standard specifications is supplied to the
millers.

2. The varieties of the imported wheat should be
supplied to the flour millers in such a manner that they
can meet the finished product requirements of the
baking industry and the other consumers. This is
particularly essential to ﬁermit blending of different
varieties ot wheat to suit the different consumer needs.
In order to achieve this it will be necessary to build up
reserve stocks of certain varieties of wheat used in
blending.

3. It was heartening to note for the first time the
Government of India has permitted the flour millers
to use indigenously grown Mexican varieties of wheat.
It was noted that these are being supplied in a mixed
form. If these wheat varieties are to be utilised for
the definite purpose to meet the consumer demand, the
various varieties of the Mexican wheat should be
supplied separately to the millers. The Food Corpo-
ration of India and the State Governments being the
largest procurement authorities, should take care to see
that these varieties were not intermingled.

4. It was brought out that the wheat supplied
was highly infested. Therefore it is very essential
to take adequate measures to control this infestation
and also to avoid transit losses. Methods of infesta-
tion control used should be such that they not only
control the adult insects but also the larval stages.

Technical Problems

The Convention realised the value of standardising
the milling equipment. It was therefore recommend-
ed thatin order to lay down specifications for the milling

e
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equipment to maintain high standards it was suggested
thatacommittee consisting of millers, equipment manu-
facturers, technologists, and the licencing authorities,
should work out the details. This committee would
also recommend setting up suitable machinery for
effective implementation of the recommendations.

Similar committee should be formed for assisting
the baking industry.

Machinery and Equipment

1. The Federation of Flour Millers and Biscuit
Manufacturers’ Or?anisations would provide within the
next three months lists of spare parts and certain items
of equipment which they are not able to import so that
their development could be undertaken in the country
on high priority basis.

2. Inorder to have correct flour specifications, study
on indigenous wheat should also be undertaken on very
high priority basis to make recommendations for flour
millers and biscuit manufacturers.

3. Work should be undertaken by operational
research group of research institutions in collaboration
with the Flour Millers Association to technologically
upgrade the existing units by showing how to utilise
machinery and equipment more effectively for manu-
facturing high grade products.

4, AnK new items of equipment developed in the
country should be carefully examined and studied by
a body like C.F.T.R.I. who should certify that it will
function as a substitute for the existing equipment
before any orders are issued for stopping the import
of similar items. ~ Also the indigenous equipment now
being manufactured should be assessed.

Marketing and Product Development

Every effort should be made to maintain close con-
tact between the Flour Millers Federation and Biscuit
Manufacturers Federation on the one hand and the
Protein Food Association on the other, who are
undertaking a survey of consumer food habits with the
co-operation of USAID.

Research and development work on a very hi%h
priority basis on cereal based high protein food should
also be undertaken.

The Convention also recommended the fortification
of flours with vitamins and minerals.
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Personnel Requirement

L. In order to upgrade the technological level of
personnel working in the industry, it is necessary that
at least one course is held every year in milling and
baking technology.

2. Increasing emphasis on milling and baking
should be provided in post-graduate courses.

Expansionand Addition ofResearch and Develop-
ment Facilities for the Central Technology

The convention appreciated the awareness of the
flour millers in supporting research and development
activities and decided to request the Flour Millers
Federation to work out a comprehensive scheme
for this and suggest programmes of research to be
undertaken by research institutions in consultation
with their members and technological workers. A

decision is likely to be arrived at by the end of
January 1969.

Other Recommendations

1. Every possible step should be taken in the country
to increase the production of yeast to meet both the
qualitative and quantitative requirements of the baking
industry.

2. A committee consisting of the President of the
Association of Food Technologists, President of the
Roller Flour Millers Federation and the President of
the Baking Federation to chalk out the follow up
programme of what has been recommended at the
Convention.

3. It was decided that the Conventions of this
nature between the industry and the technologists
should be organised at periodical intervals so as to
assess the accomplishments and also to indicate
further development needed.

SYMPOSIUM ON FISH MEAL AND FISH OIL
September 22-24, 1969
2nd NOTICE

_ Sufficient interest is being shown in the Symposium on fish meal and fish
oil, which is planned to take place in Fredericton, to encourage the organisers

to make further plans.

The programme will be: Development of the industry throughout the
World; Production and processing of fish meal and fish oil, including the

plant used; Utilisation:

fish oil, fish meal waste problems: recovery of

stickwater, air pollution and spoilage ; Marketing : changes in demand, importance

of quality and buyers’ comments.

~ One session of half a day will be given to each of these subjects and there
will be ample time for discussion as this is considered to be the most important

part of any symposium.

A call is being made for titles of papers to fit this programme,

If suffici-

ent papers are offered of interest to the industry but outside these five headings

further time will be made available.

A reception and dinner are being arranged.
For further details and offers of papers please contact:

|
Dr Dorothy M. Farmer, Organising Secretary, Symposium,
Research & Productivity Council, P.O. Box 1236, Fredericton,

New Brunswick, Canada

a* hHile—b 1 a

— .un— BHiflio—»— nr— nit— sin—-uu—imitimiigiinit—o



Book Reviews

Modern Cereal Chemistry: By Kent Jones and

A. J. Amos, Food Trade Press, VI Edition, Price
£9.10.0.

This well known text and reference book has appear-
ed again as an enlarged edition. Naturally, it I1s an
improvement over the earlier edition since it incor-
porates recent advances in the relevant fields covering
the work of over 200 new publications.  The authors
have given their own critical appraisal of the advancing
status of the subject. Copious references to the
original authors are included.

The text deals with the subjects in their logical
sequence starting from production and harvesting.
Chemistry and technology of processin? and utilisation
including the storage and nutritional aspects is of
course the main emphasis of the text. Methodology
for quality evaluation of raw materials and finished
Broducts is also adequately covered. The chapter on

alanced animal rations is almost a treatise on animal
feeds and is relevant in the context of utilising the
various cereals and their by-products.

The chapters on analytical procedures include those
for moisture, proximate principles, enzymes, trace
metals, poisonous constituents, flour additives and
other extraneous matter, flour colour and quality,
baking constituents, and insect filth. Methods for
feed analysis are also included. A special chapter
on amino acid and vitamin assay is also included. The
analytical section is therefore of use for a variety of
food and feed products.

The value of the edition as a text book on cereals
will be further increased especially in oriental countries
if one or two special chapters dealing comprehensively
with the chemistry and technology of rice processing
and utilizations are included since rice technolo%y
had come into its own as a special and distinct field
of study. It is hoped that this will be taken note of
while bringing out newer editions.

To the student, the cereal scientist and technologist,
the miller and the baker the revised edition will certain-
ly be an excellent companion volume for study,
information, reference and consultancy.

H. S. R. Desikachar

Food Flavourings Composition, Manufacture and Use: By
Joseph Merory. The AVI Publishing Co. Inc.
Westport, Connecticut 1l Edition, 1967, Price
$20.0.

Since the publication of the first edition in 1960,

considerable headway has been made in the flavour
field and the author has incorporated these aspects

and specially the various parts in the appendix dealing
with the Federal Drug and Cosmetic Act. Nearly 349
formulations are cited in this edition as against 280
in the first edition. The entire material is covered
in 478 pages and includes good bibliography on the
subd'ect. The author being himself closely associated
with the manufacturé of flavours for nearly half a
century has been able to present very valuable informa-
tion thus far maintained as patented and kept as
closely guarded secret. The author had the privilege
of contacts with the purchasers and chemists who
utilise food flavourings for human consumption besides
the valuable suggestions of a number of technical
experts in industry and Government agencies.

The four major sections which comprise this excellent
presentation are:

1. Natural food flavourings; 2. Synthetic flavour-
ings, additives and colourings, 3. Use of food flavour-
ings and 4. Appendix dealing mainly with odour and
taste classification, exemption of certain additives from
requirements of tolerance, vanilla extract and related
productsand Food and Drug Administration definitions
and standards of non-alcoholic beverages.

In the section dealing with natural food flavourings
as many as sixty four formulae have been given which
include the nature of the constituents and their pro-
portions. A major proportion of these pertain to fruit
flavours which include the tzpical flavours of cherries,
citrus fruits, apricots, etc., which have been of topical in -
terest in recent¥ears. Useful information has also been
added to the flavour constituents of spices, coffee,
cocoa and chocolate.

The subject matter presented under the heads (i)
sugar free fruit flavours and natural flavourings from
vegetable plants is unique in that attention is focused
on the novel procedures adopted to extract the flavour-
ings and their constituents.

The chapter on imitation flavours which includes
synthetic flavouring and additives, contains eighty
formulations, based on a number of chemicals of
which a few are, perhaps, not so commonly available.
Due to the advent of vapour phase infra red spectro-
scopy etc., these components could also be properly
identified so as to assess the edible nature of the for-
mulation. It is hoped that the manufacturers of food
products will utilise this information judiciously.
The chapter on certified colours details the colours
permitted in U.S.A. and deals broadly the factors
responsible for their stability when added to foods.

The chapters on uses of food flavours describe
mainly bakery products, meat, fish and salads, ice-



216

cream, sherbats and ices, soda flavourings, pudding
flavourings, candy and chocolate confectionery, liquor
flavourings and tobacco flavouring and the details
on the influence of the mode of preparation on the
flavour. A number of synthetic flavour mixtures
to imitate mainly bakery products, meat products and
frozen desserts have been presented.

In the appendix a few guide lines for organoleptic
evaluation have been briefly indicated. A number
of flavour additives which include mainly non-
nutritive sweeteners, miscellaneous and general pur-
pose food additives, spices and other natural season-
Ings, substances migrating to food from paper and
paper board, etc., which are generally recognised as
safe, have been listed. A brief mention has been made
of the definitions and standards of identity of vanilla
and related products and non-alcoholic beverages.

Flavour plays an important part in the psychological
appeal of foods both in the choice and the plate.
With the increasing use of#)rocessed foods and the
need to produce foods of uniform quality, both from
the chemical and the consumer acceptability points
of view, the nature of the flavouring constituents has
assumed great importance. The information provided
in this book is highly useful to the manufacturer.
The many formulae suggested will prove exceptionally
helpful to flavour chemists, technologists and students
who aspire to take up the profession of flavour
technology.

L.Vv. L. Sastry

Regional Research Laboratory,
Report 1966-67, pp. 122.

The report summarizes the research and develop-
ment activities of the Regional Research Laboratory,
Hyderabad during 1966-67 in the various fields:
Oils and fats, surface coatings and pigments, organic
chemistry, drugs and pharmaceuticals, heavy chemicals
and fertilizers, ceramics, paper and cellulose, bioche-
mistry, entomology, crystallography, chemical and
general engineering and operational research. During
the year, the institution undertook many research
projects financed by industry.  Some of the important

Hyderabad, Annual
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industrial projects of the laboratory relate to low
temperature carbonisation of coal to produce smokeless
domestic fuel, utilization of by-product tar, production
of organic chemicals starting from toluene and manu-
facture of bleaching earths and activated carbons.
The manufacture of Pyrométrie cones to meet the
increasing demand of industry was continued and
pilot plant studies on silicon carbide production and on
glass lining of mild steel vessels were in progress.
The oils and fats division which has made notable
progress on the utilization of castor oil for the produc-
tion of hydrogenated castor oil, dehydrated castor
oil, tristearin and surfactants has also studied the
nature of glyceride in a number of minor seed oils.
The nature of phospholipids from mustard and corian-
der seeds and groundnut sludge has been studied using
TLC and GLC techniques. Basic research of
interest to biochemists and biologists carried out in-
clude studies on the properties of tissue cells in suspen-
sion, changes in the biochemical properties of bacteria
during growth, biochemistry of reproduction and of
ageing, metabolism of moulds, action of insecticides
and insect control by biological methods.

More than 50 research papers on the various inves-
tigations were published and six new patent applica-
tions filed during the year. Processes released to
industry through the NRDC are for the manufacture
of benzyl chloride, pyrométrie cones, light kaolin BP,
cardonal, citicide (a new pesticide} and barium potas-
sium chromate. Of special interest to food techno-
logists and nutritionists is the setting up of a 10 tonne/
day solvent extraction plant for the production ofhigh-
protein edible cottonseed flour.

The Regional Research Laboratory is mainly con-
cerned with the utilization of raw materials of the
region viz., coal, oilseeds and minerals and the develop-
ment of process know-how for the setting up of new
industries. The wide range of raw materials and the
complexity of problems amply justify the wide range
of research activities of the laboratory. The report
will be of interest to both scientists, technologists
and to the industry.

N. SUBRAMANIAN



Notes and News

Residual Solvent Determination in Food Products

The problem of determination of small quantities
of solvents remaining in oil-seed meals after solvent
extraction has engaged the attention of a number of
people. A modified Pensky-Martins closed-cup flash
tester (Sikes, J. K., J.A.0.C.S., 37, 84, 1960) and a
copper cup flash tester with concentric rings as heating
surfaces (Gastrock, E. N. et al., J.A.0.C.S., 37, 1929,
1960) based on the flash point determination have been
suggested for determination of solvent residues at 0.03
per cent level or more. A manometric method has
also been suggested (Lewis, Y. S.,J.A.0.C.S., 41,211,
1964) based on the vapour pressure of the solvent
in the head space of a container. A vapour phase
chromatographic method wherein residual solvent in
the solvent-extracted soybean flakes is extracted by
Is0-octane and the mixture injected in aVPC apparatus
has been reported more recently (Black & Mustakos,
JLA.0.C.S., 42, 62, 1965). By measuring the relative
areas of the peaks corresponding to iso-octane and the
solvent, the quantity of solvent residue can be deter-
mined. Watts and Holswade (jf.A.0.A.C, 50, 717,
1967) worked out a gas chromatographic method for
the determination of residual hydrocarbon solvents in
edible oils, based on direct injection of these oils into
the column.

In materials like oleoresin of spices, however, the
limits of solvents permitted by the Federal Food,
Drug and Cosmetic Act Regulations are verr low—e
of the order of 30-50 parts per million. Unlike oil-
seed meals, when the determination of solvent residue
Is important only from the point of view of fire-hazards
in factories, in oleoresin the determination is for the
purpose of avoiding health hazards. The very low
limits prescribed permit the use of a method like
vapour phase chromatography only. However, even
in this method, the correct technique to be used is not
yet very well defined. Oleoresins are a complex
mixture of essential oils, pungent Brinciples and other
resinous matter. These cannot be directly injected
into the apparatus. Also, a preliminary enrichment
of solvent in some medium has to be done to make its
quantitative determination feasible. Using solvents
like ethylene, chloride hexane, acetone, etc., a VPC
method for determining residues upto 50 p.p.m.
in oleoresins was tested by Todd (Food Tech., 14,
301, 1960). An internal standard of benzene diluted

in toluene was added to a 50 g. sample of the oleoresin
and the oleoresin was distilled into a Clavenger trap.
The benzene is present in aknown concentration in the
oleoresin, and the level of other solvents are then relat-
ed to it by making gas chromatographic analysis of the
distillate. A very sensitive VPC apparatus would be
required for this method, since otherwise significant
peaks will not be obtained.

A gas chromatographic headspace technique has
been recently described (Labruyere B., et al, Perf.
Ess. Oil, Rec., 59, 206, 1968), for solvent residue deter-
mination in oleoresins.  Infusion flasks with aluminium
screw capswith rubber systems were used as containers,
the oleoresins heated to 85° C, equilibrated at required
temperature and samples of gas from headspace with-
drawn using Hamilton gas-tight syringe and nitrogen.
This was injected into a VPC apparatus with flame
lonisation detector. Calibration was done with known
amount of added solvents like hexane, heptane and
benzene. The precision of operations involved was
fairly good. However, results were too low when small
samples of oleoresin were used, due to loss of solvent.
By this technique fouling of columns due to fixed oils
of resins, and contamination by essential oil compo-
nents (since gas flow is reversed after solvent peaks
appear) is avoided. Special type equipment would be
needed for this method.

Preliminary results of a collaborative study of a
VPC method for halogenated solvents like methylene
chloride, ethylene dichloride etc., have been reported
(J.A.O.A.C., 51, 825, 1968). The method employs
a micro-coulometric gas chromatograph fitted with a
Poropak Q column and is based on the volatility of the
solvent residues, their retention times on a polyaromatic
bead chromatographic column, and their detectability
by a halide-specific microcoulometric method. Fur-
ther study of the method has been recommended.
Here again, a special set up of equipment is necessary
for determinations.

Todd’s method of using distilled samples seems to
be capable of being more easily adapted for routine
work than the other methods so far reported.

Manufacture of Modem Rice Mills Equipment

The use of modern rice mills containing rubber
roller type shellers and air-cooled polishers is known
to increase total rice out-turn as well as head (whole)
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rice yield as compared with conventional type mills
indigenously available.

In collaboration with their foreign counterparts,
M/s G. G. Dandekars, Bhiwndi, Maharashtraand M/s.
Damodar Enterprises, Calcutta have started manufac-
ture of composite as well as individual rice mill units
of modern design and could supply them to rice millers
intending to modernise their mills.

High Protein Rice

A “‘high protein rice’ has been developed at the
Japanese Agriculture-Forestry Ministry’s Radiation-
Plant Breeding Farm in Omiya. The farm has a
gamma field to study plant breeding by means of
Irradiation.

The Omiya Gamma Field, built in 1960, has had
some remarkable achievements. Among typical ex-
amples are rice plants with a short stem, which do not
fall even in strong wind; rice plants which produce a
larger amount of rice grains; and mulberry trees with
leaves 30 per cent broader than those of conventional
varieties. The farm has also successfully developed
peach trees with the fruit ripening a week earlier than
in normal trees.

‘High protein rice’ growing at the farm began in
1962, when several hundred varieties were planted.
These plants were exposed to gamma rays for 20 hours
a day during the whole period of their Erowth. This
produced diverse mutations, such as short-stem rice
plants and circular rice grains. The experiment even
evolved rice plants which grew in a prostrate condition.
About 70 varieties of rice, harvested from these mutants,
were tested by the amino acid analyser at the Food
Research Institute of the Ministry in February this year
to measure their protein content.

This confirmed that the 4th, 5th and 177th rice
planted since the start of the experiment in 1962-all
of the ‘Norm No. 8’ variety contained unusually high
percentages of protein.  The original ‘Norm No. 8’
rice contains 5.5 per cent of protein. By contrast,
No. 4 rice contained, 10.2, No. 5 rice, 9.5 to 11.3 and
No. 117 rice, 8.9. Moreover, of the three mutants,
No. 4 rice and No. 5 rice were found to ripen earlier
than usual. The ears formed as many as about two
months earlier than the original ‘Norm No. 8’. The
two mutants, therefore, are fit for double-cropping.

Five or six years hence, these mutant rice plants
will be improved and will become fixed varieties, and
their seeds will be distributed to farmers in the country.

At present, the average daily per capita intake of
protein among the Japanese is placed at 74 g.  Of this,
vegetable protein accounts for 47 g. one-third of which
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is taken from rice. If the present rice meals are
replaced with ‘high protein rice’, the per capita protein
intake will rise to about 90 ¢. even if the present dietary
pattern remains unchanged.

Yojana, 1968, 12 (22), E.13.

Cold Storage of Perishable Foods:
Course Inaugurated

A ei%ht-week training course in cold storage of
perishable produce has commenced at the Central
Food Technological Research Institute, Mysore on
November 18,1968.

Dr S. P. Manjrekar, Chairman of the Training
Programme, welcoming the trainees said that the
course is the result of requests from food industry for
providing training to their technical personnel on
various aspects of cold storage of perishable produce.

Inaugurating the course, Dr H. A. B. Parpia,
Director, C.F.T.R.I. said that about 20 per cent of
food available in India is of highly perishable nature
and therefore cold storage industrr for preservation
of perishable food has an important place in the country.
The present storage capacity of the perishable food
industry is about 8.7 lakh tonnes which is expected
to increase six to seven times at the end of the 4th
Five Year Plan period. The major weak-spots of the
Indian cold storage industry are inadequate utilization
of space and uneconomic operation.

Dr Parpia stressed that in order to overcome food
losses and make available more food for human
consumption and raise nutritional standards, it is
necessar?/ to build up cold storage industry on more
healthy lines. It is important that cold storages have
to be built up in right places.

Twenty-two trainees from the industry and from
the Central and State Governments are undergoing the
course.

Training

18th Indian Veterinary Science Conference

The 18th Indian Veterinary Science Conference was
held at Hyderabad from 3 to 6 June, 1968. Shri
Khandubhai Kasanji Desai, Governor of Andhra
Pradesh inaugurated and Dr C. M. Singh, Director,
Indian Veterinary Research Institute, lzatnagar, presid-
ed over the conference. About one thousand and
two hundred delegates from all over the country and
abroad participated in the conference. Pharmaceutical
concerns, animal industries and farmers from rural
areas also took part and attended the conference in full
recognition of the contribution of the Veterinary
profession for the national economy and welfare of the
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country. Discussions on several important topics
concerning Veterinary Science and Animal Husbandry
were organised and fifty technical papers were presen-
ted in the scientific sessions. Some of the papers which
are of interest to scientific workers dealing with food
science and technology are:

1. Measures to prevent public health hazards
through proper preservation of eggs—B.
Panda and P. C. Panda.

2. Preliminary studies on the relationship of carcass
rleld, certain wholesale cuts and offals to the
ive weight in pigs—P. L. Narayana Rao, K.

S. Reddy, K. J. Pillai, N. Subba Rao and P.

Varadrajulu.

3. A review on the incidence of aflatoxicosis in
India—T. Gopal.

4, Cross breeding for more milk—Maximum
initial milk yield—G. Venkatratnam and D.
Venkayya.

5. Influence of dietary source of grain on laying
performance of egg production stock—C. V.
Reddy and D. R. Reddy.

6. Establishment of modern slaughter houses in
India—A. H. Khan.

Use of rodenticides for rat control in poultry
and live-stock farms—M. J. Rajaram.

-~

The conference was of vital interest to workers
dealing with veterinary science, public health, food
science and other allied subjects.

Pesticides and Liver Damage

Pesticides containing organochlorines appear to
cause liver damage. In a strongly worded report the
World Health Organization declares that, despite the
fact that agents such as DDT are used universally
with excellent results, mounting evidence from labora-
tories and medical institutes suggests that the pesticides
are persistent and cumulative in both animals and
man.  Aldrin, dieldrin, heptachlor and gamma
benzine hexachloride, or Lindane, are organochlorines
in wide use in many parts of the world. Even in low
doses, says the WHO panel, such compounds injure
the liver by stimulating microsomal enzymes in the
liver cells, and these enzymes probably affect the
metabolism of other compounds. The working party
recommends that WHO should encourage urgent
investigations to nail down the toxicological implica-

tions.
set. 3., 1968,4(1), 9.
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Testing Frozen Foods with Ultrasound

New ultrasonic studies at the National Research
Council of Canada suggest that a simple and effective
method of making a post-freezin% assessment of meat
and fish could be developed in the near future. The
studies form part of a research programme started two
years ago by NRC’s Division of Applied Physics on
physical methods applicable to quality determination
and control of fish.

One of the basic requirements was for a simple
method of showing whether fish had been frozen
ﬁreviously and also how long and how fast thawed fish
ad been frozen. Dr David Makow, who has been
working with ultrasound for some time, undertook
exploratory work on such a method using ultrasonic
techniques. The propagation conditions of ultrasound
depend on the physical properties and structure of
the tissue. If the tissues were affected by the freezing
process, reasoned Makow, then ultrasound would
probably reveal these changes.

Experiments were conducted with micro-second
ultrasound pulses atafrequency of three to five million
Hertz. The reflections received from the various
interfaces of tissue inside the sample were studied both
for fresh fish samples and samples which had been
frozen and thawed. The equipment used consisted
of a small tank of water and ultrasonic transducer, a
transmitter and receiver and an oscilloscope. The
tissue sample was placed in the tank with the
transducer and ultra-sound pulses from the trans-
ducer were directed at the tissue. The echo
returned to the transducer and were then amplified
in the receiver and displayed on the oscilloscope as a
tracing.

A definite correlation was found between the freezing
history of the sample and the number and amplitude
of the received echoes. The thawed fish tissue show-
ed an echo pattern of larger amplitude and number
as compared with fresh tissue. The work was extend-
ed to determine whether similar effects could be obtain-
ed with mammalian tissue.  Samples ofbetifilet mig-
non were tested and the echo patterns had similar
characteristics to those obtained in the fish tests.
Makow and his colleague, Manfred Freese, expect that
the method will find use in food inspection services.
The quality of fish and meat dei)ends to some degree
on whether it has been frozen at all, whether it has been
frozen for a short or long period, whether it has been
frozen and thawed several times, and the speed at
which it was frozen,

Sci. fi, 1968, 4 (1), 1L
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Germans dehydrate food by diffusion

A new large scale dehydration process which is capa-
ble of drying large quantities of solutions, emulsions
or pastes at room temperature has been developed by
agroup under Professor W. Groth in the department
of physical chemistry at the University of Bonn.
Existing food dehydration processes used in industry
areconducted at either high or very low temperatures,
and this can lead to certain irreversible cell changes.
The new process—known as diffusion drying—is
claimed to preserve the full nutritive value and flavour
of the substances being dried, and it is therefore
believed that it could help to solve problems of food
supply to developing countries.

The material to be dehydrated is spread in a layer
1-10 cm. thick on a membrane made of plastics fibres
with amesh width of 10-100 microns. Dry gas forced
up through this membrane is dispersed into millions
of minute bubbles which then pass up through the
material and become saturated with water vapour.
The layer gradually becomes viscous and begins to
solidify from the bottom up leaving a porous IaKer
This porous layer is less resistant to the gas flow than
the original liquid or paste and drying therefore pro-
ceeds rapidly. Water is extracted from the gas in
silica ?el adsorption chambers and the dry gas can be
re-cycled.

Air can be used as the drying gas provided that the

substance being dried does not react with oxygen;
if this is the case an inert gas such as carbon dioxide
or nitrogen must be used in its place.

Set. jf., 1968, 4 (7), 19

Ready to Serve Mutton Sausages

A basic composition for making ready-to-serve
mutton sausages has been standardised by the Central
Food Technological Research Institute, Mysore.

These brown and serve mutton sausages are
delicious, nutritionally well blended and balanced and
seasoned with popular spices and flavoured with select
condiments to satisfy discriminating tastes. Packed
in casings, they keep well longer than fresh meat,
that is about a week at a temperature of 4-5° C.
They are fortified with vitamins and minerals.

The mutton sausages are pre-cooked and need only
very little further cookin? All that one has to do is
to roast them on a flat dylng pan or kitchen skillet
smeared thinly with any edible cooking fat for 10— 12
minutes at medium heat, to the desired browning.
While frying, turn them over or roll them from time
to time in order to get uniform browning.

The sausages are suitable for all occasions, served
hot at breakfast, lunch or dinner. For snacks, school
lunch boxes, and cocktail parties, the sausages can be
an exciting item.
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The Proceedings of the Symposium on Pesticides entitled PESTICIDES |
is printed and now ready for sale. While the price of the publication is Rs. 20, |

Association of Food Technologists (India).

Intending purchasers may kindly \

address the Secretary, Academy of Pest Control Sciences, Pesticide Buildings,

I
W it 15 available at a concessional rate of Rs. 9 per volume to the members of the |
I

Central Food Technological Research Institute, Mysore 2A India.
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Association

The Eastern Regional Branch of the Association
of Food Technologists (India) has planned to hold a
two-day Seminar with four sessions in which papers
on the following subjects will be presented:

(a) Sources and production of protein isolates for
fortification of foods.

(b) Foods suitable for fortification, technological
and socio-economic considerations.

(c) Food habits and protein requirements with special
refderence to protein requirements in Eastern
India.

(d) Economics of protein fortification.

Further particulars may be had from Shri K. C. De,
Hony. General Secretary, Eastern Regional Branch,
Association of Food Technologists (India), Jadavpur
University Campus, Calcutta 32.

List of New Members

1. Mr S. V. Krishnaswamy, Parle Products, Vile
Parle, Bombay 57.

2. Mr E. R. Suresh, M.Sc. Student, (Associate
Member), FAO., LFT.T.C.,, CFTR.,
Mysore 2A.

3. MrS.N. Mujumdar, 8/12 Bern Road, Calcutta 19

4. Mr Sheo Shankar Prasad, FAO, IFTTC, CFTRI
(Associate Member), Mysore 2A.

5. Mr Suresh K. Modi, Modi Flour Mills, Delhi 20.

6. Dr D. V. Karmarkar, 20-D, West Nizamuddin,
New Delhi 13.

7. Mr B. Bhavani Shankar Rao, 18, Anandashram,
10th Main Road, Malleswaram, Bangalore 3.

8. Mr Krishna Gopal, Sheo Rice and Flour Mills,

Bahraich U.P.

9. Mr Maruthai Pillai, 330, Thambuchetty Street,
Madras 1.

10. Mr Ashok Kumar Mathanhelia, Sheo Rice Mills,
Bahraich U.P.

11, Dr M. P. Arumugum, Reader, Department of
Meat Sciences, Madras Veterinary College,
Madras 7.

12. Dr P. B. Desh‘)ande, Associate Professor of
Chemistry, College of Agriculture, Hebbal,
Bangalore 24,

13, Mr Mukthiar Singh Saimbhi, Research Assistant
(Vegetable) P.O. Agricultural University, Hissar
(Haryana).

14, Dr G. D. Ramaiah, Marketing Executive,
Glaxo Laboratories Ltd., (Worli) Bombay 16.

News

15, Mr B. V. Randheria, Dianath Building, 2nd
Floor, Block No. 13, 94, Cadell Road, Mahim,
Bombay 16.

16. Dr S. M. Gupte, B/3, Empress Mahal, Dadar,
T. T. Bombay 14.

17. Mr Naveen Kumar, Instructor in Canning and
Food Preservation, Food Craft Centre, Alto-
Betim, Goa.

18, Mr G. B. Goshi, Food Research Laboratory,
His Majesty’s Government of Nepal, Babar
Mahal, Kathmandu, Nepal.

19. Dr T. V. KrishnaReddy, Quality Control Officer,
Foods, Fats and Fertilisers Ltd., Tadepalli-
gudem (A.P.).

Change of Addresses

1. Dr N. N. Dastur, Director, National Dairy
Research Institute, Karnal, Haryana.

2. MrA. K. Sachdev, Institute of Hotel Management,
Catering and Nutrition, Pusa, New Delhi 12,

3. Mr Sushil Kumar, c/o Sri Haripat Rai Gupta,
Office of the Salt Commissioner, Government
of India, Jaipur, Rajasthan.

4, Major O. P. Kapoor, Officer commanding, Com-
posite Food Laboratory ASC, Old Secretariate
Building, Delhi 6.

5 Mr S. K. Dublish, Jagatjit Industries Pvt. Limited,
P.0. Jagjitnagar, Dist. Kapurthala, Punjab.

Dr B. Panda

Prof. E. Penionzhkevich of USSR, President of
the World’s Poultry Science Association has nominated
Dr B. Panda, Executive Secretary of the Association
of Food Technologists (India) to represent India in
the Council of the World’s Poultry Science Association,
with effect from 1969.

The Secretary, World’s Poultry Science Association
has nominated Dr B. Panda, Scientist, Central Food
Technological Research Institute, Mysore, asamember
of the International Committee on ‘Nutrient Re-
quirements for Poultry’, to represent India. The
International Committee is headed by Dr H. R. Bird
of the University of Wisconsin, U.S.A.

Dr B. Panda, Scientist, CFTRI, Mysore has been
elected unanimously at the Annual General Body Meet-
ing of the Indian Poultry Club as the Secretary of
the Indian Poultry Club and Editor of the Indian
Poultry Gazette with effect from January, 1969.
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Food Science and Technology Abstracts

1. General

1.16  Sorption phenomena infoods,
nol. Champaign, 1968, 22 (3), 26
Review. 38 references.

117 Some aspects of the implementation of the food policy,
H. R. Barncell, T. J. Coomes and Dorothy F. Holl-
ingsworth, Proc. Nutr. Soc., 1968, 22 (1), 8

Review. 20 references.

1.18 Nutritional aspects offood policy, W. T. C. Berry,
Proc. Nutr. Soc., 1968, 27 (1), L

Review. 12 references.

1.19 Manufacturers and suppliers, products and hbrand
names, and uses of raw materials and ingredients in food
industries, Fd Mf, 1968, March 22.

An exhaustive directory of raw materials and ingredients
used in food industries Covering 23 categories, the most
Important among them being: “cereal products, flavours,
colours, dietary Supplements, curing compou_nds, emulsi-
fiers and stabilisers, enzx{mes, fats and oils, fruit, vegetable
milk and meat products and preservatives.. The' brand
name of manufacturer, composition, applications and pro-
cessing conditions for each proprietory product are also
presented. Addresses of 190 manufacturers and suppliers
of these products are provided.

él'. P. Labuza, Fd Tech-

B. S N

2. Cereals
2.82 Cereals in the national diet, Milling, 1967, 150 (3), 24,
Enrichment and fortification of cereals and cereal

products with vitamins and minerals, Clinton L. Brooke,
jf. agric. Fd Chem., 1968, 16 (2), 163,

Review. 20 references.

2.84  Fortification of cereals and cereal products with pro-
teins and amino acids, George K. Parman, jf. agric. Fd
Chem., 1968, 16 (2), 168.

Review. 11 references.
2.85 bR'elliitivedyielld-l oé t&ta an_dkheﬁd riﬁ/? fromBrrlawhand
arhoile , H. S. R. Desikachar,
AndH.A'B i’yarpia,jf. Fd Sci. Technol, 1£5<67,4 @5 15,
2.86 Studies on some comparative milling properties of raw
and parboiled rice, S. N. Raghavendra Rao,

N arayana and H. S. R. Ijesikachar,J. Fd Sci. Tecﬁnol.',
1967,74 (4), 150.

287 Physico-Chemical studies of five Australian wheat
varieties, A. K. Kaul,J1Fd Sci. Technol., 1967,4 (3), 111,

2.88 Nationalpolicy onprocessing and milling o ffoodgrains.
|. Wheat and wheat products, G. S. Bains, Res. & Ind.,
1967, 12 (&), 250,

. Desirability of havm% a national policy not only for
increasing out-turn, but also for dove-tailing processing
technology for extending and economising wheat supplies
is discussed. . Application of scientific methods to avoid,
or to minimise or to compensate the undesirable conse-
quences of milling wheat tlour is described.

b. S N.

2.89 Amino acid composition of South African and Austra-
lian wheat varieties as a function of their nitrogen content,

. W. Robinson and R. Sageman, J. Sci. Fd Agric.,
1968, 19 (1), 9.

_Six varieties of wheat ¢ontaining 2,42 to 3.86 per cent of
nitrogen showed no major change in the proportions of
the amino acids. An inverse relationship between lysine
and nitrogen content could not be demonstrate}g. R

2.90 Inhibition of wheat f-amylase by bran phytic acid,
R. W, Cawley and T. A. Mitchell,,?. Sci. Fd Agric.,
1968, 9 (2), 106.

A proBortlon of the wheat samples tested for o(-amylase
activity by the Hagberg penetrometer method gave higher
results onflours than on wheat meals milled from the same
wheats. This effect is due to the lower level of calcium
available as enzyme cofactor in the meals, caused by com-
bination with phytic acid, ~ Because of this efféct and
because the internal distribution of -amylase in wheat
grains is variable, testing for sprout damage in nulling
Wheat is best carried out on flours rather than'wheat meals.
A A

291 Hagherg penetrometer method for fi-amylase activity
in s&routed grain: _ Prediction of activitg offlour blends,
T. A Mitchell,J. Sci. Fd Agric., 1968, 19 (2), 102,

The pressure-sustaining capacity of the flour, gels, as
calculated from the penétrometer” readings, is inversely
proportional to the enzyme activity. Thg penetrometer
number appears to be primarily detérmined by the o-aym-
lase activity of the flour from sprouted grains and to' be
unaffected by the variations in the level of“damaged’ starch
In the flour, ~ A method is proposed whereby the amounts
of sprouted lines of wheat necessary in a grist, to produce
{Iq{ug with a predetermined level of activity, may be calcu-
ated. K A R

2.92 Effect of loaf specific volume on the rate and_extent of
staling in bread, E) W Tg Axford, [2 |'T Colwell,
S.J. Cornford and G. A. H. Elton,J. Sci. Fd Agric.,
1968, 19 (2), %.

Loaf specific volume is a major facfor in determining
both the rate and extent of staling, both of which decrease
in a linear manner, as the loaf volume increases. Bread
making process and the storage temperature significantly
Influence these curves. Bread made bg the Chorleywood
Bread Process stales less rapidly than bread made by the
conventional bulk fermentation process.  The effect of
loaf specific volume on the rate of staling is more marked
as the storage temperature is lowered. KA r

2.93 Milling of solvent extracted wheat, semolina andfldur.
|. Effect on endosperm fragmentation and protein shiftinf
N. L. Kentand A. D. Evers,J. Sci. Fd Agric., 1968, 9

The degree of endosperm fragmentation in.milled flour
and degrée of protein’ shifting”in air-classified fractions
were slightly augmented byéare-mlll_lng treatment of Mani-
toba wheat and milled products with™ acetone; they were



FOOI) ABSTRACTS

more r_narkedl?/ affected by treatment with methanol if
the residual solvent was promptly removed after treatment,
In these circumstances gluten could be removed from the
flour. ~Action ofmethanol on wheat, semolina or flour for
extended periods showed deleterious effects on protein by
reducing endosperm fragmentation and preventing gluten
r%cm{ery from milled flour; aqueous butanol ha 'soimpllar
effect.

2.94 A designfor a compact and efficient basic plantfor the
continuous manufacture of hi%h %rade wheat starch, F.
Morton, Fd Technol. Aust., 1968, 20 (1), 12.

2.95 Softwheat test baking in the presence of silicone grease,
Leo T. Kissell and John R. Donelson, Cereal Sci.
Today, 1968, 13 (1), 7.

Certain silicone greases were found to be the source of
defective baking in cookies. Experimental work and
results are described on the effects of grease types, mode
of contamination and their concentrations on sgveral flours

of cookie and cake formulations. ] V. s
2.96 Sponge-and-dough-type bread from mechanically
Kilburn and K. Tipples,

develolped doughs, R. H.

Cereal Sci. Today, 1968, 13 (1), 25.

BK using a no-dough-time mechanical development

method it Was possiblé to prepare a bread indistinguish-

able from a bread made by the sponge and douth Process.
VLS,

2.97 Gasproduction and retention during proofing of bread
doughs, Cecylia J. Marck, W. Bushuk and G
Irwine, Cereal Sci. Today, 1968, 13 (1), 4.

Incr_easm? concentrations of bromate increased the gas
retention of dough. . Low quantities of iodate increased
gas retention but higher concentrations produced the
reverse effects, This negative effect at higher levels could
be overcome by increased mixing, Fat Showed no effect
In optimally matured dougzh butimproved the gas, reten-
tion in dough with low retention capacity. Cysteine and
bromate showed synergistic effects in gas retention,  Ascor-
bic acid also appeared-as effective as"bromate in its ability

to Increase gas retention. J. V.S
2.98 FunctionalbreadbakinF%éJropertiesofwheatflourlipids,
Y. POMERANZ, M. SHOGREN AND K. F. FINNEY, Fd

Technol. Champaign, 1968, 22 (3), 324.

_ Addition of vegetable shortening to ariginal flours
increased loaf volume and crumb grains of breads, while
its addition to defatted flours produced breads of impaired
crumb grains. -~ Shortening added to defatted strong flours
decreased the loaf volumes of their bread. In poor” flours
addition of shortening_ to dough formula increased loaf
volume. The shortening response of stronp flours was
completely restored by adding_ lipids extracfed from the
test flours. The amodnt of lipids needed to give the ori-
ginal loaf volume was at least half of the original %mount.
V.S,

2.99 Functional bread making properties of wheat flour
lFifidS' 2. The role offlour lipid, fractions in breadmakin
. D. Daftary, Y. Pomeranz, M. Shogren and K.
Finney, Fd Technol. Champaign, 1968, 22 (3), 327.
Free as well as bound Jipids were extracted from different
flours and fractionated into polar and non-polar fractions.
Free polar lipid substannaIY increased loaf volume; the
increase in loaf volume was lesser by adding bound polar
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Iifid. Total free lipids containing polar. and non-polar
(1:3) fractions showed lesser improvement in bread quality
than polar lipids alone, Non-polar lipids decreased loaf
volume and crumb grain of breads made from petroleum
ether extracted flours; the effects were counteracted by
polar lipids, Galactosy(l qucerldes increased lpaf volume
of bread baked from petroleum ether extracted flours more
than phospholipids. _
j.v.s.

2.100 Kaffir corn malting and brewing studies. XIX.
Gibberellic acid and amylase formation in Kaffir corn,
K. H. Daiber and L. Novellie,J. Sci. Fd Agric., 1968,

19 (2), 87.

Gibberellic acid had little effect on amylase development;
only immature. seeds and Iarqe grains produced more
amylase, but this effect was smaller'as compared to barley.
Addition of gibberellic acid to isolated endosperms failéd
to stimulate significant amylase formation.  Isolated endos-
perms after normal contact with their embryos for up to
48 hours of germination failed to produce amylaKse.A

2.101 Studies on the protein content and amino acid com-
position of some varieties ofgrain sorghum, T. K. Virupa-
ksha AND L. V. L. Sastry, . agric. Fd Chem., 1;68,
16 (2), 199.

. Prolamine and, glutelin_are the_ chief protein fractions

in endosperm of five varieties ofgrain sorghum investigated.

Increase. in prolamine, content ‘mostly dccounts for a rise

in protein level. Lysing is present in larger amounts in

sorghum of high-génetic varieties. \
b. s. N.

2.102  On plant phosphatases. 111. Chromatogrthic sepa-
ration of oat phosphatases, J. Schormuller, D. Papa-

michalis and H. D. Belitz, Z. Lebensmitt. unters. u.
Forsch., 1967, 135 (1), 9.

Phosphatase preparate obtained from oats by fractional
Pre0|_p| ation with acetone was further separated into four
ractions_by chromatograph% on SE and CM-Sephadex
at pH 4.5, ~ Rechromatography under the same conditions
and electrophoresis on polyacrylamide gel (pH 3, pH_8.6

pH 11) proved that thé fractions were unjform, Two
of the e_n_zgme fractions were analysed for their amino acid
composition. VD

2.103 On plant phosphatases, V. Properties of the oat
phOS[?hataseS, J. Schormuller, D. Papamichalis and
H. 4.9Be|itz,Z. Lebensmitt. unters. u. Forsch., 1967, 135

The four Ehosphatase fractions isolated from a yellow
oat variety ‘Flamingskrone” appear to he multiple ‘forms
ysoenzymes)._ The% are falrl¥ unspecific and hydrolyse
he most varied substrates. Their r(%reat activity a(t;_aln_st
a number of nucleotides is noteworthy. As the cationic
character of the enzymes increases, (a) the range of optimal
activity %rows wider in direction of increasing’pH, and (6
the Michaelis content for the splitting of p-nitropheny
?hosphate becomes smaller. The activation energies also
orm a sequence between 4330 and 8980 cal/mol.

Reagents acting on SH-groups have no influence on the
act|V|t¥ of the phosphatases; but NAF and EDTA are
Bowe_r ul inhibitors. " Inhibition by EDTA can be reversed

y dialysis and addition of Mg++" ions,
7
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2.104  High protein fortification for rice, Fred H. H oskins
and James E. Rutledge, Jr., Riced., 1968, 71 (3), 28.

_Fortification of rice with soyabean protein and methio-
nine in the form of protein granules is discussed.
K. AR

2.105 Evaluation ofmiIIinﬂ products by colour, R. Zimmer-
mann, Nahrung, 1967, 11 (218), 837.

A wet method for colour grading of flours, middlings
semolina and breaks of wheat'and rye is described. Light
reflection is measured in a flour suspension with smooth
surface by the leukometer of VEB Carl Zeiss Jena. Mea-
suring precision is 0.3 per cent reflection and the time taken
for duplicate measurements is 10 min.

A A

2.106 Researches on wheat proteins. 1. Influence of local
conditions on the electrophoretic behaviour of gliadine,
glutenine and total %Iuten G. Klogs, Z. Lebensmitt,
unters. u. Forsch., 1968, 136 (2), 65.

Some differences were observed in the electrophoretic
behaviour of gliadine ﬂ]lutenl_ne and total gluten of2 varie-
ties of wheat grown at f reg different places in Bavaria. In-
fluence of?_lace of cultivation was most marked in the com-
ponent ratio of gliadine. Influence of variety was also
observed in the component having the least mohility. No
specific varietal difference could e established in the_ case
of glutenine and fotal gluten. The component ratio of
totdl gluten was influenced by place of cultivation and
variety in the same manner as gliadine. )

.M. D.

2.107 Comparison of wheat varieties by starch gel electro-
phoresis of theirggrain proteins, G. J. D oekes, J. Sci. Fd
Agric., 1968, 19 (3), 169. _

Single extraction of wheat flour with water proved to be
sufficient for obtaining clear electrophorograms of the
albumin/globulin fraction; triple extraction was required
to obtain” a clear distinction of the gliadin components.
As the electrophoretic mob|I|t¥ does “not have a constant
value, the Rv value, analogous to the R value in chromato-
graphy Is suggested as a measure of the relative mobility
0f thé components.

K. A R
2.108 Integrity of gluten components labelled withu C,
J.W. Lee,J. Sci. Fd Agric., 1968, 19 (3), 157.

. Wheat protein was labelled with14C by exPos_mg
immature wheat ears, to umforml¥ labelleduC_glycing.
Labelled gluten proteins were fractionated on CMC and
the labelled fractions obtained were mixed with unlabelled
and unfractionated progein. -~ Study of the distribution of
1C arter electrophoresis on starch gel showed that each
protein band examined retained its identity, and there
was no evidence of in vitro protein hybridisation.
A A

2.109 Biscuit manufacture, H. R. Stafford, Process

Biochem., 1968, 3 (3), 59.
Review. Eight references.

3. Pulses

3.14  Physiology of Bengalgram seed. I11.  Changes in the
phosphorus compounds of the seed parts during ripening
oftheseed, B.M. Laland S. C. Verma,J. Sci. Fd Agric.,
1968, 19 (2), 113,
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Except. for the phytin %hosph_orus in the cotyledons
and phytin and total phosP orus in the embryo (i.e., ex-
cluding the cotyledons), all phosphorus fractions  decrea-
sed over the period of sampling. ~ Largest decrease occur-
red.in the seed coat which 1s commensurate with its mata-
bolic necessity. Cotyledons contribute largest amounts
to the content of the  phosphorus fractions in the whole
seed though at early stages of maturity, the seed coat also
contributés a fairly large proportion.

K. A R

3.15 Cooking rates of dry beans as influenced by moisture
content and time and temperature of storage, Horace K.
Burr, Samuel Kon and H. J. Morris, Fd Technol.
Champaign, 1968, 22 (3), 88.
High temperature, high moisture content and Iong

storage impaired cookability in Pinto, Large Lima an

Sanilac beans, A few-fold increase in cooking time

was observed In beans held under conditions that ma};_(

be encountered during distribution i.e., one year at 70°
and a moisture content below 18 per cent. ‘Beans which
had become very slow to cook rehydrated as quickly as
normal beans.

A A

3.16 Chemical action of ethylene on frozen peas during

storage, Frank A. Lee, Z. Lebensmitt. unters. u. Forsch.,
1967, 135 (2), 64.

The peroxide content of unshelled and hand-shelled
peas was higher in gas mixtures having smaller quantities
of ethylene” Differences in the confent of unsaturated
carbonyl compounds were observed only in unshelled peas
ggtr%rp Pegolonged storage; they contained less than the other

Peas damaged at the beginning of storage often developed
a bad taste, ~The substances responsible for the bad taste
appear to dull the taste nerves so that the intensity of the
unpleasant taste decreases perceptibly when larger ‘quanti-
ties of these peas are consumed.
K. M. D.

3.17 Nucleosides and heterocyclic hases of peas (Pisum
sativum). Possible changes during the enzymatic phase,
of the cooking process, J. Schormuller and W. Grosch,
Z. Lebensmitt. unters. u. Forsch., 1967, 134 (3), 162.
Compounds detected in ripe pea seeds were: uridine,

xanthosine, . guanosine, adenosine, _trejonelling, adenine
xanthine nicotinic acid and/nicotinic” acid amide, and
traces of uracil and h%/poxanthme. Concentrations of
the first seven compounds were measured in_ two varieties
of peas; very wide differences were observed in the uridine
and adenosine contents.

. When pea meal suspensions are tempered at 40° C, there
Is @ phase when enzymes become active, and nucleosides
and bases are formed or decomposed, the free bases hypo-
xanthine and uracil increase considerably, and uridine
decreases. Heating for short periods, as'when peas are
steamed prior to milling, does not cause an}/ noticeable
Inactivation of the enzymes which bring about changes in
nucleosides and bases.
K. M. D.

3.18 Enzymic formation of neutral carboxyl compounds
from the lipids of the pea (Pisum sativum var. Gotting1a3)
W. 7GSrosch,Z. Lebensmitt. unters. u. Forsch., 1967, 135
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Except for the large quantlt% of acetaldehyde, all other
ctarb%x¥l compounds™ responsible for off-flavour inpeas
store

a Iipoxylgenase which_acts on lipoids containing linoleic
and linolenic acids. The decomposition products of these
acids are being identified. The possible role of a peroxi-
dase which may produce carooxyl. compounds from the
hydroperoxides arising from the’lipoxygenase reaction is
under- Investigation.

K. M. D.

3.19 An estimation ofprotein, ascorbic acid and mineral
matter content in some indigenous and exotic varieties of
ram, (Cicer arietinum g) . Chandra and
rora, Curr. Sci., 1968, 37°(8), 237.

4. Fruits, Vegetables and Tubers

487 Enrichment offruit andfruit products, R. H. Bunnel,
J. agric. Fd Chem., 1968, 16 (2), 177.
Review. 31 references.

4.88 Food cannery wastes treatments, C. D. Parker, Fd
Technol, Aust. 1068, 20 (2), T4

4.89 The composition of tomato peel. IF Alkali soluble
components, C. H. Brieskorn and H, Reinarta, Z. Leben-
smitt. unters. u. Forsch., 1967, 135 (2), 55.

That component of tomato peel which is insoluble in
orPamc solvents consists of cutin and a polysaccharide
sofuble in_ cuprous-tetramminhydroxide, " Tomato pegl
cutin is built up mainly from 10, 16-dihydroxyhexadecanic
acid. ~ Smaller proportions of 16-hydroxyhexadecanic
acid, 9, 10, 16-trihydroxyhexadecanic acid and 9, 10, 18-
trihydroxyoctadecanic acid, Hydrolysis of the polysac-
charide yields glucose, xylose “and” arabingse. Durlnq
gas chromatography of the hydroxy fatty acids, the sily
ethers retain their methyl ester.

K. M. D.

490 Ripening tomatoes: ethylene, oxygen and light treat-
ments, A. A. Boeand D. K Salunkhe, Econ. Bot., 1967,
20 34), 312,

_Ethyleng treatment increased the respiration rates and

ripening, increased beta carotene, lycopene and citric acid.

Oxygen treatment decreased reducing sugars and at high

coricentrations showed no effect on”lycopene synthesis.

Light treatment increased the per cent acid, reducing sugars

and colour of the ripened fruit. Increase in colour was

related to an increase both in beta carotene and lycopene.

L|?ht treatment decreased the respiration rate of the fruit

not treated with ethylene.

k. a. r.

491 Quantitative comparison of isoamyl, pentanol and
3-hexenol-I in tomato juice: varietal and harvest differences
and processing effects, John Hal Johnson, W. A.
Gould, A. F. Baden HOE and R. M. Johnson,]. agric.
Fd Chem., 1968, 16 (2), 255.

A method for _obtammg a three fold concentrate of
tomato juice volatiles and to remove solvent with minimal
contamination of a small final volume and analysis of vola-
tiles by GC technique is outlined, The methad is repeat-
able within 4 per cent average of replicates. The variety
and time of harvest played an |mlnortant role in the amounts
of iso-and active amyl alcohols, n-pentan ol-and cis-3
hexanool present. In fresh juice, amyl alcohols varied
between 1.8-13.4 ppm among varieties and at 4.8 ppm

or 2 years at —17.8°C are formed by the action of
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between harvests cf a variety. The corresgondmg values
for n-pentanool and cis-3-hexanool are: 0.3-1.8 ppm and
L1 Rpm; 4.0-30.2 ppm and 16.3 ?pm. The total amount
8ft ree volatiles present in tomato ranged from 7.4h]40.
ppm. b. S N.

492 Irradiation effects on the ripening of Kent mangoes,
A. Dennison and E. M. Ahmed,J. Fd Sci., 1967,

R.
32 (6), 702.

Kent mango fruits irradiated with 0, 100, 200 and 300
krad were ripened at 20°C for 0,4 and 8 days. Irradjated
mangoes were less firm, contained higher” water sojuble
and Versene-insoluble pectic fractions, and exhibited hlghe_r
pectinesterase activity than control. Irradiated fruit
contained higher alcohol insoluble solids and lower soluble
solids than control. No differences in sucrose content were
found. but fruit irradiated with 300 krad contained less
reducing and total sugars.

K. A R

4,93 Carotenogenesis in ripening mangoes, V. V. M odi and
V. V. R. Reddy, IndianJ. exp. Biol., 1967, 5 (4), 233.

Inripening mangoes the concentration of citric and malic
acids decreades and concentration of pentoses and hexoses
Increases.  Synthesis of fructose _durm% npenmP was
observed and it is one and half times that of glucose.
These squest the operation of hexose monophosphate
(HMP) shunt which regenerates reduced NADP. " The
activity of NADP dependent malate, glucose-6-phosphate
and 6-phosphoglucanic dehydrogenases Is increased durin
ripening.. Geraniol and farnesol are the precursors o
carotenoids; the latter is utilized to a lesser extent than
former.

k.a.r.

4.94 Removal of limonin from bitter_orange juice, B. V.
Chandler, J. F. Kefford and G. Ziemelis, f. Sci. Fd
Agric., 1968, 19 (2), 83,

Treatment of orange juice with polyamides can bring
down the concentration of limonin below the organolepti-
cally. detectable level. One or two treatments may be
required depending upon the juice. < R

4,95 Volatilesfrom injured and uninjured Valencia oranges
at different temperatures, S. Norman, C. C. Craft and
P. L. Davis,J. Fd Sci., 1967,32 (6), 656.

_Volatiles emanating from injured and uninjured Valen-
cia oran%es increased in number and amount with mcreasmg
temperature.  The amount of emanated volatiles increase
about 20-fold from unln[]u_red fruit and about 50-fold from
mhured fruit between ho de temperatures of 2 and 38° C.
The average amount of volatiles emanatln? from injured
oranges was nearly 75 times as qreat as that from uninjured
fruit; the number of components did not Increase.

a. a.

4,96 Volatilesfrom oranges, 6. Constituents of the essence
identified by mags spectra, T. H. Schultz, D. R. Black,
J. L. Bonben, T. R. Mon and R. Teranishi,J. Fd Sci.,
1967, 32 (6), 698.

_ California orange essence, concentrated to 150-fold

indicated the presence of 150 constituents: 39 of these were

identified. Compounds previously unreported as orange
volatiles are: |-penten-3-0l, methyl butyrate, methyl hexa-
noate, benzaldehvde, and gama-decanolactone. AR
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497 An instrument for evaluating firmness ofgraFe fruit
sacs, H. C. Mannheim and A- Bakal, Fd Technol.
Champaign, 1968, 22 (3), 331, _

The instrument to evaluate firmness of grape fruit seg-
ments (as defined by the tendency to break-up) is baséd
on weighing the per” cent of juice sacs that can be floated
free under Standard conditions. The Kramer sheer press
was also modified to measure grape fruit segment firmness,
Results show that the floatation test can be Used to evaluate
raw material and general appearance of final prodﬁjct\./

. VLS,

4,98 Problems associated with pineapple products, R. E.
Liverington, Fd Technol. Aust., 1967, 20 (1), 20.

499 Effect oflpre-harvest application of growth requlators
on the control of berry drop in Bangalore Blue grapes, P.
Narasimham, M. M adalagatti Rao, N. Nagaraja and
B. AnandaSWAMY,J. Fd Sci. Technol., 1967, 4 (45, 162.

4.100 Some volatile components of Vitis vinifera variety
white Riesling. 1. Grape juice, C. J. Van Wyk, A- D.
Webb and R. E. Kepner,J. Fd Sci., 1967,32(6), 660.
Major components are: ethanol, isobutanol, 2-methyl-

butanol, 3-methylbutanol, 2-hexenal, n-hexanol, trans-2-

hexen-l-ol. and 2-phenethanol. ~Alcohols present in rela-
tively smaller amounts are: methanol, n-butanol, n-Benta-
nol, ‘n-heptanol, linaool, n-octanol, n-decanol and benzyl
alcohol. ~Acids constitute only a small part of the total
volatiles, the major acids being: acetic, n-caproic, 2-hexe-
noic, n-captylic, n-pelargonic and n-capric, - Acids present

In trace amounts are: propionic, isobutyric, n-butyric, 2-

methyl butyric, 1sovaleric, Isocaproic, n-heptanoic, Succinic

and éthyl dcid succinate. A A

4,101 Some volatile components of Vitis vinifera variety
white Riesling. 2. Qrganic acids extracted from wine,
. J. Van %/k, R. E. Kepner and A. D. Webb,J. Fd

Sci., 1967, 32 (6), 664.

The major acids identified in wine made from Vitis
vinifera var. White Riesling are; acetlc,_n_-butyrlc, N-cupric
n-caprylic, n-capric, 9-decenoic, succinic, and ethyl acid
succinate.

K. A R

4.102 Some volatile components of Vitis vinifera variety
of Riesling grapes. 3. Neutral components extracted from
wine, C.J. VanWyk, R. E. Kepner and A. D. Webb,
J. Fd Sci., 1967, 32°(6), 669,

The neutral essence consisted prmmBaIIy of alcohols;
the maior ones: ethanol, n-propanol, isobutanol, 2-methyl
butanol, 3-methyl butanol, n-hexanol, levo-2, 3, butanediol
and 2, phenethanol. Y
substances in the essence was esters; the major ones were:
ethyl acetate, isoamyl acetate, ethyl n-caproate, ethyl-n-
caprylate, n-hexyl acetate, 1, 3-propanediol monoacetate
and "2-phenethyl acetate. A A

4.103 Apple anthocyanins: Identification of cyanidin-7-
arabinoside, B. H. Sun and F. J. Francis,J. Fd Sci.,
1967, 32 (6), 647. N
The m_aHor pigment_in Red Delicious apple (Malus syl-

vestris Mill) was cyanidin-3-galactoside. The minor B_Ig-

ments were' cyanidin-3-arabinoside and cyanidin-7-arabin-
oside.  Cyanidin-7-arabinoside was isolated from a natural

The second most common class of
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source for the first time. Three pigments were isolated
from 74 varieties of apples, two fromsix varieties and only
one from two varieties. )

La.r.

4,104 Lactonic compounds of apricot, C. S. Tang and
W. G. Jennings.J. agric. Fd Chem., 1968, 16 (2). 252,

. On repetitive gas chromatographic separation and
infrared spectroscopy. of isplated” components, a charcoal
adsorption essence of Blenheim apricot gave for the first
time,_ benzyl alcohol caprmc acld, epoxsydlhydrollnalool
IV, 7-caprolactone S-octalactone and S-decalactone /-
dodecalactone. 8 s N

4,105 Influence of phosphate compounds on certain fungi
and their preservative effects on fresh cherry fruit (Prunus
cerasus, L.), F. J. Post, T.W. Colentz, T. W. Chou and
D. K. Salunkhe, Appl. Microbiol., 1968, 16 (1), 138.

Fresh cherries (Prunus cerasus L.) normally ~infested
with Penicillium expansum, Rhizopus nigricans and Botrytis
E?' during storage, may be kept for 30 “days at 1.1 °C and

H. 94 Without molding by treating them with a 10 per
cent dip of sodium tetraphosphate. .

4.106 Methods for estimating oxygen demand of Ii%uid
peach waste, P. S. Opliger,J. Fd Sci., 1967,32 (6), 675.
The amount of total solids (TS) in liquid peach waste

had high correlations with biochemical oxygen demand

(BOD) “and_chemical oxygen demand (COD) and deter-

mination of TS required Iéss time, equipment and technique

than the other methods for estimating _oxy(]]en demand-

In a small number of observations removing Targe suspen-

ded particles from the waste by filtering or Settling decrea-

sed COD, but the treatment effects of BOD were Inconsis-
tent.. BOD changed with time at temperatures above
freezing, but COD" did not. oA

4.107 Spoilage bacteria in cannedfoods. I. Flat sour spoi-
lage bacteria in canned asparagus and the thermal death
time, Chau-Ching Lin, Bin-Keng Wu and Darkuan
Lin, Appl. Microbiol., 1968, 16 (1), 45.

Bacillug stearothermophilus was_found to_be a cau
spoilage in asparatt;us canned In Taiwan. The FZ)an
values of the isolates were 14.2 min. and 17.8 F (-7.9°C)
respectively.

a. a.

4108 Contamination of potatoes by dipping in 90Sr or 137Cs
solutions, K. Paulus, Z. Lebensmitt. unters. u. Forsch.,
1967, 135 (3), 126.

The uptake of radionuclides depends on the state of the
material under test, and also on the nuclides themselves.
The mathematical function which characterizes the uptake
of radio nuclides by a given material reaches a constant
value after some time, The capacity of different products
to take up various radionuclides can be compared by deter-
mining this constant, keeping other parameters the same.

Tests with potatoes showed that 95 per cent gf the radio-
active contamination remains on the outer surface, so that
peeling is an effective counter-measure. WD
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4,109 Recommendationfor sulphiting cutfruit before drying,
D. McBean, Fd Technol Aust., 1968, 20 (3), 113,

4,110 Some storage diseases of fruits, M. P. Srivastava
and R. N. Tandon, Curr. Sci., 1968, 37 (10), 292.

The organism responsible, agent, genesis and onset of
Anthracnose 0fAverrhoa carambola, Aspergillus rot of Spon-
dias mangifera and scald of Pisum sativum are reporteﬂ.

b.s. N

4111  Properties of succinate oxidation in tomato mitochon-
dria, Robert E. Drury, John P. McCollum and
2SI89phen A. Garrison, PL Physiol. Wash., 1968, 43 (2),

4,112 Consistency of tomato products. 3. Effects of pH
adjustment during tomato juice %reparation on pectin con-
tents and characteristics, R. Becker, J. R. Wagner,
J. C. Miers, D. W. Shanshuck and W,
Fd Technol. Champaign, 1968, 22 (4), 503.

The changes occurring in amounts and properties. of
Bectln_ in tonato juices due to the adjustment of1pH during
reaking and heating have been djscussed. The results
support'the view that the observed changes are partially
due to control of pectin esterase and polygalacturonase
prior to their destruction by heat. Direct effects of pH
on pectin or pectin containing structures are not Jexcluded.
VoS

4,113 Preparation of dehydrated tomato powder samples
for Howard mould %ount Benjamin Krinitz,J. Ass. off.
anal. Chem., 1968, b1 (1), 75, N
The modified AOAC_procedyre 36.069 (mlxm? 6% of

sample with water to give a refractive index of 1.3447 to

1.3460 for 8,37 per cent solids and 1.304 and 1.307 for 5.5

per cent solids) was found., suitable for preparm? tomato

povtvﬁeé samples for analysis by the Howard mold count
method.

C. Dietrion,

Jov.s

4.114 Changes in ascorhic acid and reductone contents
in dried tomatoes and carrots, i Schormuller and K
H. Muller, Nahrung, 1967, 11 (718), 698.

Changes in ascorbic acid and reductones in mixtures of
dried tomatoes and carrots were studied during a storage
time of 1| years at 30° C and 70 per cent R.H.” Addition
of ascorbic” acid alone or with Citric acid increased the
formation of reductones in the substrate during storage.

k.a.r.

4,115 Changes of OHanic acids in apples,ik O KK 0 *during
storage, Takeshi Mori, Nabuo Muraoka and Hanao
Shitomi, Rep. Fd Res. Inst. Japan, 1968, No. 23, 29.

Two sets of apples were wrapped in 0.07 mm polyethy-
lene films, packed in hand hoxes, and stored at room tempe-
rature for 6 months, Malic acid was the main acid in the
flesh. The total acid, remained unchanged throughout the
storage period, Malic acid decreased rapidly during first
4 months. Citric_acid increased during first 2 months,
but decreased to initial concentration during next 4 months.

J. v. s

4,116 Sucrose dehydration in osmofreeze dehydration of
apple slices, C. Y. Lee and D. K. Salunkhe, Curr. Sci.,
1968, 37 (10), 297. _

_Fresh apple slice placed in 50 ml of 2.0 M sucrose solu-

tion and frozen at—50° C for 20 minutes showed increased
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soluble solids content. Autoradiograph studies for each
apple slice immersed in each concentration of 14C labelled
sucrose solutions indicated that the degree of radio activity
on the surface area of slices was propartional to concentra-
tion of sucrose. -

4,117 Metabolism of sugars and organic acids in immature
gz&gtp%ztherries, P. J. Hardy, PI. Physiol. Wash., 1968, 43
Individual, intact, excised, immature Sultana grape

berries were fed 14C-su?ars and organic acids; when 14C

—hexoses were supplied, malic™ and tartaric acids

accounted for 25 per cent and 10 per cent of the total acti-

vity extracted after 24 hours and sucrose was synthesised.

It is proposed that the chan?es in the levels oforPanlc acids

during ripening are related to changes in the ability of the

body “to synthesise them. Although administration of
uniformly Iabelled sucrose resulted in the unequal labelling
of glucose and fructose, the results indicate breakdown

ofsucrose by Invertase. A

4118 Effect of chlorophenoxyacetic acid growth re?\lulator
sprays on residues in canned angCOtS and grapes, Y. N. Lee
and B. S. Luh,J. Fd Sci., 1968, 33 (1), 104

The new technique involves the conversion of acid
to its methyl ester with diazomethane chromato%raphy on
a 5 per centsilicone grease SE-30 column at 210° C"and
subsequent detection of the compound by electron capture
detector.  As low as 0.02 ppm of residue could be detected
and parachlorophengxyacetic acid, 2, 4-D and 2, 4, 5-T
could be detected simultaneously. AR

4,119 Studies on controlled atmosphere storage ofpeaches. 3.
Effects of concentration of carbon dioxide on the storage
I2if3e 03f3white peaches, Rep. Fd Res. Inst,, Japan, 1968, NO.

Okubo variety Reaches stored in 2-4 per cent or 7-9 per

cent C02atmospnere preserved well for 28 days retaining

good quality features. |
A

4.120 Post-harvest changes of Broccoli stored in modified
atmospheres. 1. Respiration of shoots and colour offlower
heads. 2. ACIdIt?/ and its influence on texture and chloro-

retention ot the stalks, K. W. Lebermann, A. I.

phyll i he stalks, K L

Nelson and M. P. Steinberg, Fd Technol. Champaign,

1968, 22 (4), 487, 490.

1. Broccoli shoots were stored at 34 and 45° F in atmos-
%here containing 2-20 per cent of 0 2and 0-20 per cent of
CO,. Respiration was' reduced by progressive increases
in C02 and decreases in 02 Chlorophyll retention was
Increased and organ_olegtm coloyr scores. improved _bz
Progiresswe Increases in C02and decreases in 02 A hig
evel of C02 was, however, more effective in retaining
chlor%phyll than a low level of 0 2, N

2. Broccoli shoots were stored in modified atmosphere
and air at 45 °F.  Titractable acidity and pH changes were
measured and correlated with colour and texture after
cooking.

J. Vs

4,121 Diglectric properties of potatoes and potato chips,
W. E. Pace, W. B. Westphal, S. A, Goldblith and
D. Van Dyke,J. Fd Sci., 1968, 33 (1), 37.
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Potato chips show a rapidly decreasm? dielectric loss
as moisture content is reduced; the loss values of the chips
approach those of the oil used for frying them after moisture
has been reduced to approximately 3"per cent and the oil
content has been increased accordmgjly. For finish
drying of Fotato chips, a frequency of 3,000 meghertz
(MHzZ) will result in 3-4.5 times greater powergproductlon
In the chips than will the use of frequency of 1,000 (MHz).
A

A

4.122 Studies on the prevention of the browning in Bakeri
garlic, Hideo Satake and Honao Shitomi, Rep. Fd Res.
Inst. Japan, 1968, No. 23, 28.

Citric acid prevented browning atpH 1.9 or Jess; whereas
pH 3.3 or less was optimum when acetic acid and_burnt
alum were added. The pickle to which both acetic acid
and burnt alum were added was slightly firmer than others
even after storage for 120 days at room temperatjure.

. VoS

5. Oilseeds and Nuts

533 Chlorogenic and quinic acids in sunflower meal, B.
Milic, S. Stojanovic, N. Vucurevic and M. Turcic,

J. Sci. Fd Agric., 1968, 19_&2), 108.

Chlorogenic and quinic acids were isolated by column
chromatography. The contents ofboth acids in the kernel
and hull“of sunflower seeds were determined and the
conversion ofchlorogenlc acid into quinic acid at tempera-
tures of 100 and 135°C was followed. During storage of
sunflower meal re-s¥n_the3|s of chlorogenic™ acid ™ was
observed.  Effects of isolates of chlorogenic acid and
quinic_ acids on “(-amylase, trypsin and lipase activity
were detected. A A

534 Effect of organic solvents on the proteins extracted
from peanuts, N. J. Neucere and R. L. Ory,J. agric. Fd
Chem., 1968, 16 (2), 364.

Many changes in the chromatograms of Beanut proteins
(affectlndq their utility in artificial milk tyPe evVerages) were
observed when defdtted peanuts were” treated with” three
organic solvents. Conarachin and albumin appear to be
much effected regardmg their solubility; pattern of elution
of arachin is effécted Dy acetone extraction. Change in
molecular configurations of proteins are also |nd|gate |
SN

535 Buildup offreefatty acidin Northern Nigerian ground-
nuts, D. Halliday, Trop. Sci., 1967, 9 (4), 210.

Review. 21 references.

536 Effect of processing conditions on the nutritive value
of isolated soybean proteins, Uricogan, Anina Yaron,
Zekiberk and Gideon Zimmermann,J. agric. Ed Chem.,
1968, 16 (2), 19%.

PER of isolated soybean protein, intermediate fractions
obtained during isolation and filtered extract were lower
than that of the onglnal meal. PER of spray dried iso-
electric proteins was |?her_than corresponding Treeze dried
samples, whereas isoelectrically %rempnated protein _and
calcium salt of coagulated protein had almost the same PER.
Nutritive value did not improve by toasting sprag dried

rolgeeln.I Unheated and toasted meal isolateshad identical

values.

P, S.N.
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537 Nutritive value of groundnut (Arachis hypogea)-!,
Amino acid composition of different varieties of groundnuts
grown in the Pun}'ab, A. K. Chopra and G. S. Sidhu,
Br.J. Nutr., 1967, 21 (3), 510.

Nine important varieties of_groundnut (Arachis hypogea)
were analysed for amino acid composition by an 1on ex-
change chromatographic procedure. oA

538 Miso manufacturing from dehulled soybeans. 2. Eva-
luation of dehulled soybeansfor making miso, Hideo Ebine
and Koki Yamamoto, Rep. Fd Res. Inst., Japan, 1968,
No. 23, 1
Miso prepared from dehulled soybeans was better than

that made from whole soybeans.” Dehulled soybean—

miso and whole soybean—miso did not show  significant
differences In physical and chemical properties.” When
dehulled soybeans were soaked in water and cooked under
specific conditions, the amount of water soluble material
lost was more than 15 per cent of dry material. Data are
provided on chemical composition of water soluble matter
and also on the chromatographic analysis of unhydrolysed
as well as hydrolysed proteins. |

. V.S

539 On the manufacture of enriched miso. 7. Addition of
L-and DL-form of methionine and methionine sulfoxide,
Hideo Ebine, Masahiro Nakano and |chibo Kuroha,
Rep. Fd Res. Inst., Japan, 1968, No. 23, 13

Two varieties of miso (light yellow rice miso, and dark
coloured rice miso) were enfichéd with L-methionine, DL-
methionine and methionine sulfoxide at 0.2 per cent level.
The treated miso were divided into two groups, one of
which was heat pasteurised and other was the control.
Both were stored at 30°C for a month. No differences
were formed in methionine, but generally non-pasteurised
miso was preferred to pasteurised” miso. J

VLS,

540 Removal of cyclopropenoid fatty acidsfrom cottonseed
meals by solvent extraction, H. G. Reilish, H. J. O'Niell,
.S. Leviand T. Yamauchiand W. A. Pons Jr,J. Am.
0il Chem. Soc., 1968, 45 (3), 185.
A simple stepwise extraction with acetone/hexane/water
azeotrope was found suitable for the removal of up to 88 per
cent of the original CPA content of the meal.

541 Comparative analytical studies on soybean and rape
seed_phosphatides, F. Linow AND G. Mieth, Nahrung,
1967, 11 °(7/8), 663.

542 The Macadamia nut industry—problems dgprospects,
D. WINTERTON, Fd Technol. Aust., 1968, 2U (3), 119.

543 In shell storage effects on quality ofprocessed Macada-
mia nuts, Catharine G. Caveletto, Edward Ross and
(H4§1r5ri/6Y. Yamamoto, Fd Technol. Champaign, 1968, 22

The results indicate that roasted Macadamia kernels
prepared from nuts havmg 12 months in-shell storage at
12 per cent kernel moisture have roasting quality” and
f]helf-llfe comparable to kernels prepared ~from freshly
arvested nuts.

A, A,
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6. Qls, Fats ad Waxes

6.34 Information about fats containing sulfur and their
hehaviour durin% hydrogenation, J. Baltes, Fette Seifen
Anstrichmitiel, 96%, 68 1), 512,

Commercial marine oils—whale oil and fish oil—can con-
tain combined sulfur, which cannot be eliminated by means
of the normal ref|n|n? and therefore causes considerable
difficulties durmtg he _hydrogenation. An analytical
method for the determination of Sulfur in fats is described.
This method allows the quantitative determination of 0.5
to 100 /j,g. sulfur per gram fat with an exactness of 0.2 /tg.
sulfur. per gram fat. Semi-refined fats to be hydrogenated,
containing ‘more than 2 /tg. sulfur, should be’subjected to
a_hydrogenating desulfurization with nickel contacts at
120° to "130°C.” By means of the method described a
complete desulfurization is attained without an}/ noticeable
htydrogenatlon or isomerisation of the unsaturated fat con-
sfituents.  Such pretreated fats can be hydrogenated as
usual, Also ra?eseed oil, sometimes containing,_sulfur
constituents not easily eliminated can be desulfurized
in the same way. A

6.35 5 of-androst-16-ene-3-one-compound responsible for
taint in boarfat, R. L. S. Paterson,J. Sci. Fd Agric.,
1968, 19 (1), 3L. _ _

The compound responsible for the taint of boar fat has
been isolated and identified by mass spectrometry as 5 =(-
androst-16-ene-3-one. It has the unpleasant “odour of
perspiration and is detectable in most boars of 200 Ib. live
weight and over, but not in hogs or gitts.

X.a.r.

6.36 Detection of argemone oil in edible oils by paper chro-
matography, P. S. Nataraja Sarma and V.'V. Nithya-
NANDAN, Res. & Ind., 1967, 12 (3), 167.

By a paper chromatographic technique described here
theJJresence_of argemone oll (in excess of 2 Rer cent) can
be detected in edible oils. By employing the UV light,
fluorescence is detected and latér on adding Draggendroff’s
reagent, a brick red colour develops if the adulterant is
present. \

b. s. N.

6.37 Dielectri\c/\;)ropertiesofcommercial cooking oils, W. E.
Pace, W. B. Westphal and S. A. Goldblith,J. Fd Sci.,
1968, 33 (1), 30.

.The differences in_dielectric properties among fats and
oils appear tq be attributable to the solid vs. liquid phase
of the material and g_enerally correspond to the degree of
unsaturation. The Qifferences in loss factors among these
fats and oils at any given temperature and, fre?uency are
too small to be of any practical importance in selecting any
one of them for use’in heating process using mlcr%/axes.

6.38 The dehydration offoods in edible oilin vacuo. |. Sta-
bility of the drying medium, N. Abrahami AND D. J.
Naismith, 7. Fd Technol., 1968, 3 (1), 55.

~Arachis oil showed considerable resistance to autoxida-

tion. The processing of cabbage, lean horse meat and

herring had the effeCt of increasing the stabjlity of the
drying'medium. ~ Free fatty acids did not rise by the con-
tinuols use of the oil. Neither the drying médium nor
the adherent oil became rancid after storage for many weeks.
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Synthetic antioxidants like BHT and sesamol added to
the “arachis oil before heating, acted S}merglstlcally with
the natural antioxidants of the foodstutfs. "The NPU of
herring dried in arachis oil in vacuo was as high as that of
freeze “dried herring. < AR

6.39 Studies onfrying fats. On the determination_of oxidi-
zed fatty acids, /K geher, Nahrung, 1967, 11 (7/8), 829.
By TLC it has been found that the most polar compounds

are ‘inspluble in_petroleum ether.. Other oxidative and

thermal degradation products remain with the soluble fatty
acids.  This is useful in evaluating the quality of frying

fats.
A A

6.40 Essential oilsfrom some exotic plants raised inKumaon,
R. K. Baslas and K. Baslas, Perf. essent. Qil Rec.,
1968, 59 (2), 110.

Data on Dill oil and Mentha (Spp. dil) are particularly

useful to food technologists. J

VS

6.41 Chemistry of Indian essential oils. V., K. K. Baslas,
Perf. essent. Oil Rec., 1968, 59 (2), 103,

Of special use to food technolo%l_sts, are the data on

Oscimum, Pirns, Passiflora_edulis, Piper cubeba (pepper)

and Pistachia oils. ~ Sixty six references.

. V. s
6.42 Selective hydrogenation of soyabean oil. 111. Co?per-
exchanged molecular sieves and other supported catalysts,

Sambasiva Rao Koritala,J. Am. Oil Chem. Soc., 1968,
45 (3), 197. _ _
Copper chromium catalysts promote selective reduction
of linolenyl groups in sgybean oil. This mvestu{;atmn
reports thé préparation and performance of copper catalysts
prepared on several supports such as silica, alumina and
molecular sieve. J
VLS

6.43 New processfor theproduction of better quality rapeseed
oil and meal. |. Effect of heat treatments on enzyme
destruction and _color of rapeseed oil, K. E. Eapen, N. W.
Tape and R. P. A. Sims,J. Am. Oil Chem. Soc., 1968,
45 (3), 194. _ _

. In commercial practice the enzyme responsible for the

liberation oftoxic principles from thlogh{c_omdes Is destroyed

by a dry heat treatment, but no attemptis made to remove
thioglycosides or the fibrous matter from the meal. The
new wet heat method of processing to inactivate myrosinase

also results in the production ofimproved quality 0|I.A A

7. Starch, Sugar and Confectionery

7.16 Enrichment of su%ar and sugar products, Juan M.
Navia,J. agric. Fd Chem., 1968, 16 (2), 172.

Review. 53 references.

.17 Studies on the utilisation of isomerised liquid sugar.
| Utilisation of isomerised liquid sugar in bread making,
Yasuo Tanaka, Yoshiko Koyanagi, N obuzo Tsumura
and Tomataro Sato, Rep. Fd Res. Inst., Japan, 1968,
No. 23, 137.

Isomerised |I(t]UId sugar (1 LS%W&S prepared from glucose
by the action o Streptoméces phaeochromogenus. |t Tontal-
ned: water, 20j fructose, 38.8; and glucose, 40.4 per cent.
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The amount of sugar added as dry matter was 4 per cent
in white_bread dough and in sweét bread dough on flour
basis.  The quality’of white bread was improved by addi-
tion of ILS when compared to sucrose addition.  In sweet
dough, the addition of 1LS reduced the loaf volume but
thiscould be corrected by extending the proofing time,
and the bread produced” thereafter” was comparable to
sucrose-bread in quality and volume. In sweet dou%h
breads made with the addition of ILS and sucrose, the
former was sweeter. J. V.S,

8. Spices and Condiments

8.3 Production of whitespeﬁper, peEper oil and oleoresin,
C. P. Natarajan, Y. S. Lewis, E. S. Nambudiri and
N. Krishnamurthy, Indian Spices, 1967, No. 3, 41.

Mature ([;reen pepper.is steamed or boiled in water until
skin s soft and the skin is rubbed off and berries dried.
One tonne ofgreen pepi)er will yield 200 kg. ofwhite pepper
and 1kg. of pepper oil.  From light pepper it is possible
to prepare_either oleoresin or pep?er oll. About 2-2.5
per cent oil can be recovered even from low quality light

Epper.
PepP K AR

8.4 Grading of black pepper at the level of farmers through

the grower_co-operatives, T. K. Viswanathan, Indian
Spices, 1967, No. 3, 21.

8.5 Chemical composition of cardamom, M. N. Krishna-
murthy, R1 Padma Bai and C. P. Natarajan,J. Fd Sci.

Technol., 1967, 4 (4), 170.

8.6 Detection of colophony in asafoetida (Hin%g, A. 5 S.
2K4&értha and D. N. Sharma, Res. & Ind., 1967, 12 (4),

The modified Liberman starch test developed involves
removal of incidental impurities by extracting colophony
through cold percolation with Petroleum ether (b. p. 40-
60° CJ and the residue in percolate after solvent removalis
estimated by the original procedure laid down. Even
8.2t5 edr cerit of colophony present in asafoetida may be

etected.

B.S. n.

8.7 Flavours— their uses and abuses'gatural spice, F. A,
Gough, Fd Technol. Aust., 1968, 20 (4), 1649

9. Meat, Poultry and Fish

9.133 Some data on meat %onsumftion in the world, J.

Budavari, Husipar, 1967, 10 (5), 232.

A survey based on FAO data on meat consumption in
the world; region and country-wise consumption capita
and income and meat consumption relationship. \

b. s. N.

9.134 Use of smoke solutions in the meat 'ndustr% M.
Cselko and |da Szeredy, Husipar, 1967, 1 (5), 1 1.

Use of smoke solution in place of traditional smoking of
meat results in better sanitary conditions during processing,
cheaper costs and greater durability of equipment.

b.S. n.

9.135 Comminuted meat emulsions, differential thermal
analysis (D TA) offat transitions, W. E. Townsend, L.
P. Witnauer, J. A, Riloff and C. E. Swift, Fd Technol.
Champaign, 1968, 22 (3), 319.
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DTA was used for analys;n? fats in raw materials, with
special interest. in arg 1possme relation of fat melting to
emulsion stability. A curves revealed that there were
two primary ranges of melting in the beef (18-30°C) and
pork (14-18°C) fats, whether in raw magerials or in raw and
cooked emulsions.  The instability of emulsigns commi-
nuted to more than 18.5°C coincided with the onset of
melting of the high melting portions of fats. J

V.S

9.136 New data on the acid phosphomonoesterase of meat,
L. Kormendy and G. Y. Gantner, Z. Lebensmitt. unters.
o Forsch. 1967, 134 (3), 141

When meat extract or press juice containing the dissol-
ved enzyme phosphatase is heated, most of thie activity is
ound in the precipitate (coagulated protein), and the
balance in the supernatant. The non-linear relatignship
hetween enzyme concentration and initial velocity of reac-
tion can be éxplained by the presence of endogerious inhi-
bitors, mainly phosphates, in_the meat. The stationary
phase of the Safuration curve is sometimes not reached by
ncreasing the substrate concentration. The sensitivity t0
inhibitors of the enzgme reaction is reduced by raising the
substrate concentration. Sodium diphosphate acts® like
an inhibitor, but also increases the heat tolerance of the
phosphatase, which is maximal at pH 5.9.  The optimum
pH Tor enzyme activity is 5.6. Determination of residual
phosphatasé activity is one possible. method of testing
whether meat products have had sufficient heat treatment.

K. M. D.

9.137 Comfgosition of lipids_in some beefmuscles, 1. Horn-
?g)enésop . Crowe and R. Hiner,J. Fd Sci., 1967, 32
Analysis of the lipids extracted from five different

muscles of four Angus steers indicated that phospholipid
concentration for agiven muscle was relatively constant
inall four animals.  The concentration of total lipids varied
conmderablz more than that of phospholipids. _The diaph-
ragm had the highest total lipid and phospholipid content
and it differed from the other muscle in the palmitic and
stearic acid concentration of the phospholipids.

KAR

9.138 Influence of the phgsical state of tissue during rigor
mortis upon protein solubility and associated properties of
bovine muscle, C. F. Cook,J. Fd Sci., 1967, 32 (6), 618.

_Stretched muscle exhibited greater protein solubjlity,
higher pH values and longer sarcomeres than the remainirg
samples.  For post rigor muscle, protein solubility may bg
related to sarcomere |ength and moisture press ratio. Vari-
ations in sarcomere length may be related to post mortem
changes in pH. A A

9.139 Effect of storage and cooking on qualities of loin and
top round steaks, H. M. Law, S. P. Yang, A. M. Mullins
and M. M. Fielder,J. Fd Sci., 1967, 26 (6), 637.

.Storage up to 6 months had little effect on loin steaks
with the exception of TBA values, but sut;nlflcant changes
occurred between 6 to 9 months.  Loin steaks had increa-
sed, cooking losses and decreased BJUICIneSS scores, per cent
moisture, and juice content. TBA values increased with
each storage period. Top round steaks at the 9 month
period showed a decrease In collagen content and juiciness

and flavour scores, and an increase'in TBA values. ~ Storage
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up to 9 months did not influence tenderness in either
muscle. A A

9.140 Salmonellae associated with further processed Turkey
products, Frank L. Bryan, John C. Ayres and Allen
A. Kraft, Appl. Microbiol., 1968, 16 (1), 1

The study shows that inadequately cooked ‘further
processed” Turkey products, or not proRerIy refrigerated
unian salmonel-

Froduc_ts are responsible for fransmntmg )
osis directly or introducing it into other food prepBarSan’\(l)ns.

9.141 Magnesium content of the e%g shells of poultry and
birds with a special view to the possibility of detecting duck’s
e%gs, H. Wetzel, Z. Lebensmitt. unters. u. Forsch,, 1967,
133 (6), 353.

Magnesium content of egg shells with and without the
shell membrane, was meastired photometncaIIY at 530 or
35 mix, usm(]; titanium yellow. * The egg shells of ducks
ad a much Tower magnesium content™{0-0.02 per cent)
than those of the hen (0.2-0.52 per cent), the turkey

22-0.47 per cent), the goose (0.05-0.17 per cent), the
S

h

0.22-

Sa-gu Larus camis (0.05-0.08 per cent), or the pigeon
erta

5
h
o | .

(0.17-0.22 per cent). " Thus, defection 0f duck’s eqqs Is
certain whenever fragments of the e%g shell are available.
A rapid method of detection is also described.

9.142_ Lipid changes in shell egg composition during storage,
J. E. Marion and J. G. Woodroof, Fd Technol. Cham-
paign, 1968, 22 (3), 333.

Between fresh and stored (12.8°C for 28-40 days?_shell
eqgs, . there were little differences in values of total lipids,
individual lipid fractions, total FFA, or fatty acid composi-
tion of lipid fractions. The fatty acid compositions of
non-phospholipids phothatldyI éthanolamine, phosRha-
tidyl'serine, phosphatidy! choline and sphingomyelin have
beén characterised. J

A

9.143 Influencing the yolk colour of hen's eggs by addition
of carotenoids to the feed, |. Wildfeuer and L, Acker,
Z. Lebensmitt. unters. u. Forsch., 1967, 133 (6), 341,

Review.

9.144 Survival and outgrowth of Clostridium botulinum

tgpe E spores in smoked fish, Leen Christiansen, Janet

efner, E. M. Foster and H. Sugiyama, Appl. Micro-
biol., 1968, 16 (1), 133. _

Chub injected in the loin muscle with 106 Clostridium
botulinum t 8e E sgores were smoked to an internal tempe-
rature of 180°F %8 2°C) for 30 min., sealed in plastic bags
and incubated at room temperature (20-25°C) for 7 days.
Viahle type E spores were found in practically all such fish.
Toxin formation by the survivors in the snioked fish was
deBendent on the brine concentration of the smoked fish.
A brine concentration of 3 per cent or higher, as measured
in the loin muscle, inhibited toxin formation. ~ Six different
t?;pe E strains gave similar results.  Only a few hundred of
the million spores in the inoculum survived the smoking.
Moisture in the atmosphere during smoking did not reduce
the incidence of fish with type E cultures. A A
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9.145 Bacteriological survey of frozen prepared foods
industrﬁ. V. Frozen breaded fish, Bernard F. Surkie-
a

wics, Ralph J. Groomesand L. Robert Shelton, Jr,
Appl. Microbiol., 1968, 16 (1), 147.

During sanitation-inspections of 23 breaded fish proces-
sors, 573 finished Iproduct units and 604 line samples were
collected and analyzed bacteriologically.

a. a.

9.146 Changes in fish proteins caused by storage in saline
solution and their inhibition by phosphates. Study of the
reaction mechanism hy tracer techniﬂue, 0. E. Nikicila,
(6) é(BléUSI and R. Kytokangas, J. Fd Sci., 1967, 52
Study of the immigration of traces of pyro-f)hosphate

showed that within 24 hr the fillets were completely marked.

Studies were also made of the changes in the phosphorus

fractions of the fillets during the course of stande usin

1 per cent pyrophosphate and maximal standing time o

5 days. |Initially there was rapid loss of phosphorus

compounds from fillets. AR

9.147 Bacterial studies on irradiated tropicalfish—Bombay-
duck (Harpodon nehereus), S. S, Mavinkurve, S. V.
Ganga, P. L. Sawant and U. S. Kumta,J. Fd Sci.,
1967, 32 (6), 71L.

Micrococcus, Pseudomonas, Achromobactor, Flavobacte-
rium, Microbacterium, Bacillus, Alkaligenes and Sarcina
which comprised the initial flora were predominated by
Proteus, Bacillus, Aeromonas, Micrococci and Neisseria In
spoiled saméjles after 4 days ofstora%e at 10-12°C.  Gamma
rradiated (0.4 Mrad) saniples stored for 14 days at 10-12°C
had 85 per cent gram Posmve cocel, 7.5 gram positive
asporogenous rods and 7.5 per cent Bacillus. AR

9.148  Studies on discoloration o ffishery Froducts. [1l. Par-
ticipation ofribcse in rusting offish muscle in model dehydra-
ted systems, Masamichi Toyomizu, Tunemichi Yama-
ﬁkzz:g\NDlzlYSoshiro Komori, Bull.J. Soc. sci. Fish., 1968,

Dehydrated model systems consisting of lysine, ribose
Phosphate buffer (pH 6.85) and jack mackerel were allowed
0 react on celite used as supporting medium. Rate of
discolouration of systems during stordge at 30°C and their
reflectance s?ectra were studied. The data indicated the
possibility of sugars participating in the rusting reaction.

Jv. s

9.149  Studies on green tuna. V. Spectral properties of
green pigment obtainedfrom myoglohin, Chiaki Koizupj
and Fumio Matsuura, Bull. J. Soc. sci. Fish., 1968, 514

1), 65.

(f%e green_pigment formed by heating a MMB, TMAQ
and tyrgsine in @model system was examined for its spectral
propérties.  On reduction with sodium hydrosulfite a weak
absorption maximum appeared at 600-605 rap.. The
maximum is sharpened and not shifted by treatment with
sodium hydrosulfite and carbon monoxide. On adding
both hydrosulfite and nicotinamide, two weak maxima
appeared at 550 and 520 m/x; the maximum at 600-605 rap
disappeared.

AéA
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9.150 Nutritional value of crayfish waste meal, Richard
Lovell, James R, Laffeur and Fred H. Hoskins,

J. agric. Fd Ghem., 1968, 16 (2), 204.

Dried waste comﬁrlsmg of shell muscle and viscera from
fresh water crayfis processmtg plants analysed usm%_ an
atomic absorption spectrometer and roufine analytical
technique had the following average values: calCium
1.1 per cent; phosphorus, 12 per cent; manganese, 151
pgm; magnesium, 2656 ppm; potassium, 1400 ppm; iodine,
1313 me; iron, 8.8 ppm; chitin-free groteln, 322 per
cent; ether extract, 4.9 per cent; ash, 29.0 per cent and
crude fiber, 14.2 per cent. _D|gest|b|1|ty co-efficients for
chitin _free-protein in crayfish” waste and soy protein
were, 87.54 and 86.61 per cent respectively. A A

9.151 Utilisation of sardine_oil for industrial purposes,
M. N. N. Kaimal and P. Madhavan, Res. & Ind.,
1967, 12 (4), 250.

A commercial grade dark factice for use as a filler in
rubber compounding has been developed from sardine oil
on treatment with 20 per cent elemental sulphur at
180-200°C. b. S. n.

9.152 Studies on volatilefatty acids and volatile bases in
Shiokara. I1. Some changes during the process or ripening
of Ika-Shiokara, Shin-Ichi Teshima, Ako Kanazawa,
?e,‘sz geniéghi K ashiwada, Bull.J. Soc. sci. Fish., 1968,

Shiokara 1S a produyct obtained by rlpenln% cuttle fish
meat with common salt and hepato pancreas ot cuttle fish.
Freshly prepared product contained acetic, propionic and
Isobutyric acid and NH 3 and jso-butylamine.” Formic acid,
n-butyric acid, n-valeric acid, n-caprioc acid, trimethy-
laming and_dimethylamine formed in the_ later periods, of
ripening.  The results led to the assumption that ripening
started about the 20th day after commencement of proces-
sing and completed by the 40th day. ,
jovs

9,153  Studies on chemical components ofpearl oyster meat.
|, Constituents of extracts of adductar muscles, M asao
Hujita, Shou-Jen Yeh and Shizunori |keda, Bull. J.
Soc. sci. Fish., 1968, 34 (2), 146.

~Adductar muscles of Pinctada fucata were found to be
rich in taurine, glycine, ?Iutamm acid and alanine and
other amino acids” were found in traces. Betaine was
found in abundance. Ly
VAR

9.154 Studies on chemical components of Japanese pearl
oyster meat. I1.  Amino acid composition and digestibility
of adductar muscle, Masao Hujita, Shou-Jen Yeh,
Kuzuhiko Hayama and Shizunori Ikeda, Bull. J. Soc.
sci. Fish., 1968, 34 (2), 150.

The data reveal the possibility of using adductar muscle
protein as fish feed.

9.155  Studies on accumulation of heavy metals in aguatic
organisms. Il.  On accumulation of copper and zinc in
oysters. 111, On accumulation of copper and zinc in the

parts of oysters, Kunioikuta, Bull. J. Soc. sci. Fish.,
1968, 34 (), 112, 117 say -

9,156 Effect of low level radiation on the proteolétic activity
of bacteria in oysters, J. A. Liuzzo, M. K. Farag and
F. Novak, / Fd Sci., 1967, 32 (6), 678.
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Ten species of bacterig which survived a dose level of
0.1 Mrad gamma irradiation were identified, Only 4
species survived a level of 0.8 Mrad. Irradiation at 0.2-
0.3 Mrad reduced proteolytic activity of the bacteria consi-
der_abIY. Marked reductions were “also noted in proteo-
EyswI at the 0.8 Mrad level for the bacteria surviving the
evel. k.a.r.

9.157 Carotenoids in bivalves. 1. Carotenoids in short-
neck clam, Toshi Shimizu and Kimiko Uchida, Bull.
J. Soc. sci. Fish., 1968, 34 (2), 154.

. Short neck clam (Veneus japonica) contained much of

fi-carotene but lacked lutein. ~ Data on chromatographed

fraction are presented. Ly
V.S

9.158 Carotenoids in bivalves. 1. Carotenoids in hard clam,

T oshi Shimizu and Reiko M onma, Bull.J. Soc. sci. Fish.,
1968, 34 (2), 159.

Carotenoid components of hard clam were far simpler
than in short neck-clam. Hard clam consisted of more
lutein than other carotenoids but lacked /*-carotene in its
muscle. J

. V.S,

9.159  Studies in meat tenderness. 4. Changes in the extra-
ctability of myofibrillar proteins during meat agein% C. L.
Davey'and K. V. Gilbert,J. Fd Sci., 1968, 33 ( ),_2.
Approximately 52 per cent of the myofibrillar proteins of

unaged meat is ‘extracted in 40 min at 2°C whereas from

aged meat as much as 78 per cent is extracted. The rate
and extent of these changes are determined largely by the
ultimate pH value of the'meat. ~ Similar increases in”pro-
tein_extraction, displaying the same pH dependence occur
during the ageing of well-washed myofibrillar preparations.
a. a.

9.160 Studies in meat tenderness. 5. The effect on tender-
ness of carcass cooling and freezing before the completion
of rigor mortis,J. Fd Sci., 1968, 33 (1), 12.

Significant toughness develops in longissimus dorsi
muscle of carcasses exposed to low température within
about 16 hr of slaughter. This ‘processing toughness’ is
due to muscle fiber Shortening, earlier demonstrated to be
responsible for massive toughening in excised mKus/ile%

9.161 Catheptic enzymes in meat tenderisation. |. Puri-
fication of cathepsin D and its action on actomgosin, C. B.
gﬂgartins and J. R. Whitaker,J. Fd Sci., 1968, 33 (1),

The cathepsin from chick leg muscle was purified by
ammonium sulphate fraction and by chromatO?raphy on
carboxymethyl -~ and diethyl—aminoethyl celfulose: It
denatured urea, denatured hemoglobin readily at pH 4.40
but had no actth on alpha-N-benzo I-L-ar%mln_amlde
and alpha-N-acetyl-L-tyrosinamide. The cathepsin had
no activity on actomyosin at pH 4.95 and 5.90.

k.a.r.
9.162 Meat flavour. 2. Procedures for the separation of
water soluble beef aroma precursors, L. L. Zaika, A. E

Wasserman, C. A. Monk Jr and J. Salay, J. Fd Sci.;

1968, 33 (1), 83. o _

Separation on the basjs of gel filtration, adsorption and
anion exchan?e resulted in a number of fractions responsi-
ble for development of roast beef aroma on pyrolysis.
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Either sugar phosphates or free sugars are involved in
aroma dévelopment. Tyrosine, phenylalanine, = taurine
and glutamic acid, creatirie, creatinine and the purine deri-
vatives (inosinic acid, inosine and hypoxanthine) may also
be removed without affec_tln% the aroma development. A
number of amino acids in trace amounts are present in
aroma producing fraction: the requirement for their
presence may be” questionable, < AR

0.163 Determination of meat extracts of beef, mutton, whale
meat and sperm whale meat in sou6n cubes, W. Baltes,
Z. Lebensmitt. unters. u. Forsch., 1968, 136 ( ?, 69.

Meat extracts are reacted with 2, 4-dinitrofluorobenzol
and the neutral and acidic amino acids are extracted. Emp-
loying preparatlve thin layer chromatograﬁh It was possible
to’ separate DNP-carnosine and the” DNP-derivatives, of
balenine and anserine from the remamln? DNP-amino
acids, and to_estimate them photometrically. Thereby
one can identify extracts of beef, mutton, whale meat and
sperm whale meat which differ in their contents of the
aforesaid dipeptides. LD

9.164 A comparison of the light and dark portions of a
striated muscle, G. R. Beecher, L. L. Kastenschmidt,
R. G. Cassens, W. G. Hoekstra and E. J. Briskey, J.
Fd Sci., 1968, 33 (1), 84.

Myoglobin Jevel, per cent red fibers and succinic dehy-
drogenase activity were two fold higher in the semitendi-
nosus dark portion of the striated pig muscle whereas ADP
and inorganic phosphate levels were similar in both dark
and, white portions.  Phosphorus levels were_h|%her and
sodium levels lower in the semitendinosus_light portion
than In the semitendinosus dark portion. Zinc and iron
contents were greater in the dark portion. AR

9.165 Emulsifying capacities and emulsion stability of dilute
meat slurriesfrom various meat trimmings, R. J. Borton,
N.B. Webb and L. J. Bratzler, Fd Technol. Champaign,
1968, 22 34), 506. N _

The emulsifying capacities of 13 commercial sausage
meat trimming$ were evaluated. The leaner products had
higher fat emulsifying capacities per unit weight of sample.
However, the fatter products indicated a more efficient
emulsification by the protein, because these products had
higher emulsﬁgmg capacities per unit of protein.  Chop-
Bm% 20 Ib of beer cheeks and 20 Ib of 50,55 per cent of

eeTtrim with salt and water 18-20 hr previqus to the laho-

ratory studies greatly enhanced the emuI5|f¥]|ng capacity
ﬁerunjtofprotem._ Some products, notably heart musclé,
ad hlgher_emuIS|fy|n? capacities than expected, How-
ever, emulsions made from pork_hearts, and brains were
very unstable, whereas the ‘stability was satistactory for
emulsions made from trimmings derived from striated
skeletal muscle. oA

9.166 Studies on the composition offood. 3. _The nutritive
value of beeffrom intensively reared animals, J. M. Harris,
A. W. Hubbard, F. E. Alder, M. Kay and D. R. Wil-
liams, Br.J. Nutr., 1968, 22 (1), 21.

_Samples of beef from longissimus dorsi and superficial
digital flexor portions of animals extensively or intensively
reared failed to reveal any significant différences in their
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moisture, intra-muscular fat, protein, non-protein nitrogen,
iron, thiamine_or nicotinic acid values.. Non-protein nitro-
%en and nicotinic acid values were hlgiher in longissimus
Jorsi muscles; iron and riboflavin were fower than in super-
ficial digital flexor muscles. Samples of beef from inten-
sively réared animals were found to contain less of vitamin
A and carotene than corresponding samples from exten-
sively reared animals. N
s N,

9.167 Alterations of bovine sarcoplasmic proteins as influ-
enced by high temperature ageing, G. B. THOMPSON, W.

. Davidson, M. W. Montgomery and A. F. Angle-
MIER,J. Fd Sci., 1968, 33 (1), 68.

Up to three days storage, extractibility of the water-solu-
ble protein of the longissimus dorsi muscle ap?eared to be
grreater in meat held "at the elevated temperature (30°C).

hereafter extract|b|llt%/ was greater in muscles held at
3°C. . Higher extractable levels of oxymyoglobin_were
associated with high_ temperature treatmént. Profile
alterations appeared Wwith time, but did not appear to be
related to anticipated increases in tenderness.

9.168 The effects offreezing, frozen storage conditions and
degree of doneness on lamb palatability characteristics,
. C. Smith, C. W. Spaeth, Z. L. Carpenter, G.
King and K. E. Hoke,J. Fd Sci., 1968, 33 (1), 19.
Freezing resulted in highly 3|%n|f|cant_ increase in shear
force values for loin chops and |(]1th significant decrease
in flavour, tenderness and overall satisfaction. scores for
leg roasts. Freezing of rib chops resulted in highly signi-
ficant decrease in shear force values indicating an incréase
In tenderness. < AR

9.169 5’-adenylic acid deaminase in porcine muscle, E. D.
Aberle and R. A. Merkel,J. Fd Sci., 1968,33 (1), 27.
There were no significant (P > 0.5) differences in adenylic

acid deaminase activity within or bétween the longissimus

dorsi, gluteus medius or rectus. femoris muscles even
though muscle morpholo%y varied from dark, firm and
dr)[/ 0 pale, soft and exudative. A positive relationship
between adenylic acid deaminase actjvity and muscle pH
at 15and 45 min post-mortem was found in all muscles
studied. A A

9.170 Degradation of inosinic acid in chicken muscle during
aseWc storage and its possible use as an index of quality,
A. W. Khan, J. Davidek and C. P. Lentz,J. Fd Sci.,
1968, 33 (1), 25.

Analysis of chicken breast and leg muscle stored under
aseptic_conditions at 0, 5 and 10°C showed that over 75
per cent lo'ss of inosinic acid content of poth breast and Ieg
muscle occurred in 3-5 weeks at 0° in 2-3 weeks at 5
and |n about 1 week at 10°C. Beyond this storage period
quality deterioration was observed. During the same
periods of storage the hypoxanthine content increased
gradually to 200-400 /;0/g"0f muscle. < AR

9.171 Effects ofdietary fat on the amounts and proportions
of the individual lipids in turkey muscle, T. S. Neudoerf-
ferand C. H. Lea, Brit.J. Nutr., 1968, 22 (1), 115.

_Partial replacement of carbohydrate in the_cereal based
diet by beef fat (2.5 per cent) or anchovy oil (2.5 or 5,0
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er cent) had no effect on the amount of any of the lipid
ractions, except for trlgl¥cerlde, which varied considerably
and was lowest In tissué from groups receiving 2.5 per cent
anchovy oil. A A

9.172  Psychrophilic_bacteria ofpoultré, Ellla M. Barnes

and C. 5. ImpeYjJ. appl. Bad., 1968, 31 (1), 97.

The or?amsms commonly found on poultry carcasses
stored at
Pseudomonas Futrefaciens .and strains "of Acinetobacter,
The growth of these organisms in different portions of meat
has been studied and results are discussed. y

j. Vs

9.173  Chilling fish on board fishing vessels, J. H. Merrit,

Refrig. Air Condit. Heat., 1967, 21 (11), 23.

18 references.

9.174 Heat dama?es offish proteins, L. Prahl. Nahrung,
1967, 11 (7/8), 793.

Fried herrings sometimes show strongly browned and
dehydrated parts, especially at the thifner tail regions,
Thé protein digestibility of'these parts is decreased by 14
per cent as compared to"unharmed fish meat sam&le'sa.L -

9.175 Psychrophilic spoilage bacteria offisg B. G. Shaw
and J. M. Shewan,J. appl. Bad., 1968, 31 (1), 89.

A high proportion of Pseudomonas spP. spoil fish_at
0.6°C partlcularI%{ members of groups, 11, I11 and IV. The
P_ropornon of active spoilers of'total viable populations on
ish does_not alter markedly during spoilage and remains
below 25 per cent. Growth of "and spoilage by single
Pseudomonas Spp. is evident at—3° even after wee&

9.176 Post mortem degradation of adenine nucleotide in
muscle ofthe lobster, J. R. Dingle, J. A. Hines,J. Fd Sci.,
1968, 33 (1), 100 _ _
TLC. showed that_Post mortem degradation of adenine

nucleotides in the tail muscle of lobster (Homarus ameri-

canas) followed the route: adenosine 5'—triphosphate

(ATP)—>adcnosine 5'—diphosphate (ADP)-"adenosine 5'

—mongg_hosphate (AMP)->inosine * 5'—monophosphate

(IMP) —Inosine->hypoxanthine.  KCL extracts  also

degraded ATP by this route. Y

10. Milk and Dairy Products

10.33  Protein changes associated with extended storage of
sterile gih ated skim milk, E. M. Mikolajeik, J. Fd Sci.,
1668, b1 (3), 451 _

Decrease In the concentration of globulins

, blood serum
albumin, fi-casein, and

_ -casein occurred during 15 day
storage period at 30°C. No chan%es in the protéins were
ohserved durmg 15 days storage at 4°C, Stora?e of skim
milk beyond 15 days at 30°C Tesulted in coagu

serum separation.

ation and

K AR

10.34 Diacetyl production and utilization by Lactobacillus
SPECies { W. Keenan and R. C. Lindsay,J. Dairy Sci.,
1968, 51 (2), 188.

Single strain cultures of Lactobacillus casei and Lacto-
bacillus plantarum accumulated detectable amounts of

diacetyl in milk culture at 8 and 30°C, but strains of L.

0, are pigmented and non-pigmented strains of
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lactis and L. brevis did not.  Significant differences in the
production of diacetyl were noted between strains of
Species. D_|acetyl reductase activity was demonstrated in
single strain cultures of L. casej, L. lactis and L. brevis.
Didcetyl reductase could be induced in L. plantarum by
growth in the presence of citrate. .

10.35 Spectrophotometric method for determination of heat
activated sul hydrrl&roups of skim milk, M. Koka, E. M.
g/lli?kolajeik and |. A. Gould,J. Dairy Sci., 1968, 51 (2),

By suitable modification, adaptation was made of the 5,
5'-dithiobis, (2-nitrobenzoi¢ acid) reagent method for the
spectrophotometric determination of ‘activated sulfhydryl
(-SH) grouPs of heated skim milk, The modification
consisted, of using a nitrogen purgr_ed system, controlling
pH, adding ammonium sulphate, Tiltering and determin-
ing absorbance of the filtrate at 412 m/i. )

La.r.

10.36 Enrichment and fortification of dairy products and
margarine, S, T. Coulter and E. L. Thomas, J. agric.
Fd Chem., 1968, 16 (2), 158.

Review. 26 references.

10.37_ Decolourisation of annatto in cheddar cheese whey,
F.E.MeDonough, R. E. Hargrove and R. P. Tittsler,
). Dairy Sci, 1968, 51 (3), 471
Good results can be obtained with 0.002 per cent %w/\e

benzoyl peroxide added to whey with holdmg_ at 60-63°

for ong hour. The strong intensity of the oxidized flavour
resulting from this treatment disappeared during the drying
procedure.

k.a.r.

10.38 Detection of cow's milk in human milk by means of
el eIectroRhoresis U. Freimuth and W. K rause,
ahrung, 1967, 11 (718), 729.

The detection is based. on the identification of the beta
casein or beta-lactoglobulin band of cow’s milk, ~ The limit
of_ltli(etectlon amounts to 1-2 per cent of cow’s milk in human
milk.

K. AR

10.39  Studies on serological detection of cow milk added to
buffalo milk, Sudarshan Singh Malik and P. G. Nair,
IndianJ. vet. Sci. Anim. Hush., 1967, 37 (4), 207.

An antiserum specifically reacting with cow’s milk was
found to be sodium caseindte as such or on its immuniza-
tion with cow skim milk. The serum could detect cow’s
milk in puffalo milk in proportions as low as 1/32. The
test could be valuable in detecting imported (cow’s milk)
milk powder from indigenous (buffalo milk) milk powl\(ljer.

b.s. N.

10.40 Research on milk proteins in Indjia, N, C. Ganguli,
IndianJ. vet. Sci. Anim. Husb., 1968, 38 (1), L
Review. 178 references.

1041 Studies in stability of protein dispersions_in milk.
IV. Heat of flocculation of milk, Balwant Rai Puri
and K. K. T oteja, IndianJ. Dairy Sci., 1967, 20 (4), 186.
The thermal effect involved in addition of hydrochloric
acid, ethanol, aluminium chloride, zinc sulphate and lithium
thiocyanate to milk for heat flocculation is found to have
significant correlation with casein constant.
B. s. n.
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10.42 Distribution of radioactivity in milk resulting from
oral administration of J4C-labelled carbaryl, R. L. Baron,
Nancy J. Palmer, R. Ross, J. Doherg and W. C.
Jacobson,J. Ass. off. anal. Chem., 1968, ?((1), 32.

About 1 per cent of the dose of (3.05 mg/kg.) carbonyl-
uC-labelled carbaryl administered to lactating cows was
recovered in_milk;” maximum concentration of 2.6 ppm
carbaryl equivalents was found .in 9 hours. Milk fat
showed 4.1 ppm of carbaryl equivalents. Skim milk did
not show any carbaryl.

JVv.s

10.43  Separation and analysis of componentfatty acids of
some commercial butters by gas-liquid chromatography,
Anita Ghosh, Amitava Ghosh and J. Dutta, Indian

J. Technol., 1968, 6 (1), 19.

The fatty acid composition of four commercial samples
of butter fat has been determined b% gas-liquid chromato-
gr%phi/ (GLC) using columns of 10 per cent Apiezon L
and 10 per cent Lac 728 gdlethylene glycol succinate)
supported on Diatoport W (16 -80 mesh) and pure nitrogen
as the carrier gas. BJ enabling the detection of trace com-
Jonents, such as odd nuymber fatty acids and the resolu-
lon of the branched chain acids from straight chain acids,
the GLC technique has been found to be stperior to other
methods of anal_;t/sw. GLC run of unfractionated methy
esters reveals, with a hlgh degree of accuracy, the fatty acid
components of butter fatand distinguishes small differences
between samples. A

10.44 Role of micro-organisms in the degradation of consti-
tuents in Khoa, M. M. Ahmad and B. Ranganathan,
IndianJ. Dairy Sci., 1967, 20 (4), 157.

Market samples of khoa incubated at 37°C with B.subtilis
and Micrococcus cultures showed visible signs of deteriora-
tion In organoleptic quality and breakdown of lactose, fat
and protein. B. subtilis accounted for proteolytic activity
whereas Micrococcus Species were found to have very little
activity in this direction. -

s N,

11. Coffee, Tea and Cocoa

1110 Humic acid type ofsubstances in roasted coffee extracts.
[. Detection, quantitative estimation_and isolation of
humic acids of coffee, R. Klocking, R. Hofmann g
D. Mucke, Z. Lebensmitt. unters. u. Forsch., 1967, ﬁ%,

1), 1 . .

Esr)own colouring substances .in aqueous extracts of
roasted coffee seeds. were identified as humic acids by
varigus tests. Oxidimetric estimation after gel-filtration
on Sephadex G-25 showed that 15 per cent Of the water
soluble extract consists of humic acids. Only traces of
humic acids were detected in raw coffee seeds.” The tests
for humic acids in coffee substitutes were negative.

k.m.d.

1111 Humic acid type of substances in roasted coffee extracts.
[I. Amino acid content of humic acids of coffee, H. Aurich,
R. Hofmann, R. Klockiné]?ang D, Mucke, Z. Lebens-
mitt. unters. u. Forsch., 1967, 135, (2), 59.

Organic bound nitrogen content of humic acid isolated
from "2 commercial coffee extract powder was 3.5-4.2 per
cent ofwhich 1/3 to 1/4 was in the form of hydrolysable
amino acids. 14 ninhydrin positive bands were found.
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Out of 18 proteinogenic amino acids that were detected,
17 were estimated” quantitatively with the aminomat.
Predominant were glutamic acid (213-242/tmol/g), glycine
92-103/imol/g), ~ aspartic acid_ (61-64(.mol/g) proline
52-56/|moI/gS], and leucine (54-57fimollg).
Because of the predominance of glutamic acid in the
humic acid_hydrolysate, it is assumed that incorporation
of aming acids into the humic acid molecule is not selective.
Glutamic acid is also the predominant amino acid in raw
g%fﬁ% ha%?éé)lysates, forming about 20 per cent of the total

K. M. D.
11.12 Influence of cocoa on the sweet curdling of cocoa-milk
drinks, F. Kiermeier_and M. Schmid, Z. Lebensmitt.

unter. u. Forsch., 1967, 134 (5), 281.

The sweet curdling of cocoa-milk bevera(ies_is attributed
fo residues of Proteolytlc and milk-coagulating enzymes
In cocoa powder.

11.13 Precursors of chocolate aroma:
degradation of amino acids during the roasting of Accra
cocoa beans, T. A. Rohan and T. Stewart,J. Fd Sci.,
1967, 32 (6), 625.

Study of amino acid sugar model systems showed that
there is"a relationship hetween the temperature of reaction,
the extent of amino acid deﬁradano_n and the production
of flavour volatiles during the roasting of cocoa beans.

k.a.r.

1114 Thin-layer chromatographic study on the lipid com-
ponents of cocoa beans and cocoa butter, Yehuda Levanon,
Stela M. 0. Rossetini, M athilde Raskin and M atilde
T. P. Mesquita,J. Fd Sci., 1967, 32 (6), 609.

After the fermentation, cocoa bean cotyledon section

Bresented on(ljy one chromatographic s?ot whereas cocoa
utter showed five spots.  Apparently, the lipids naturally

occutrrtl_ng In cocoa beans are not modified during farm fer-

mentation.

Studies in the

a. a.

12. Food Additives

12,26 Some aspects of the toxicologi offood additives, A. J.
Ryan, Fd Technol. Aust., 1967,719 (15), 736.

1227 _ Sodium stearylfumarate: effects in cake formulation,
P. F. Schamberger Jr. and C. P. Hetzel, Cereal Sci.
Today, 1968, 137(1), 3L.

It was found that in batter systems, such as layer cakes,
NaSF stabilises formulations to ingredient variations such
as higher levels of sugar and lower levels of emulsified
shorténing.. Cakes made with extreme formula variations
but containing NaSF showed substantjally improved physi-
cal characteristics compared to cakes without this compound

a. a.

12.28 Sodium stearylfumarate éNaSIT_?: further studies on
bread, B. A. Brachfeld and C. P. Hetzel, Cereal Sci.
Today, 1968, 13, (1), 13. _ _
Addition of NaSF strengthened the_flours by increasing

the stability times and deCreasing MTI values, as shown

In farinograph studies, The specific benefits of the use of

NaSF in"bread included more desirable crumb characteri-

stics and good loaf volume. NaSF retarded the rate of

crumb firming, thereby increasing shelf-life by 1-2 days.
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NaSF also permitted a 2 per ¢ent increase in the absorption
of the dough while maintaining optimum loaf volume and
desirable crumb structure. oA

12.29 Contribution to the analysis of chemical preservatives
forfoodstuffs currently permitted in Germany, O, R. Rech
Z. Lebensmittel. unters. u. Forsch., 1967, 133 (6), 375.
Experiments on the analysis of currently permitted

chemical preservatives and of hexamethylenetétraming are

reported. A working procedure for the’ qualitative detec-
tion and quantitativé measurement of these substances is
proposed.

K. M. D
12.30 Isolation of water-soluble food colours, A. Perdih
and D, Prihavec, Z. Lebensmitt. unters. u. Forsch., 1967,

134 (¢), 239, o

After appropriate preparation, protein co_ntalmn? samples
are treated with formalin, extracted with chloroform,
brought to pH 9, extracted again, treated with quarternary
ammonium_Salt, and the acid dyestuffs extracted with chlo-
roform.  The extract is washéd with water and purified
on alumina with chloroform and methanol. The colours
are eluted with dilute ammonia, concentrated in chloroform
and chromatographed. —Adsorbent must be impregnated
on ethanolic solution of alkyl or alkylarylsulphonate at the
start,  Mixtures of organic solvents with water are suitable
as eluents. Addition of formalin and ?urlfmauon on
alumina are unnegessary for isolation from foods free from
protein. A special méthod is described for isolation of
colours from pudding powder and similar prodKuct’?A. 5

12,31 Enzymatic reduction of tartrazine by Proteus vulgaris
from rats, J. J. Roxon, A. J. Ryan and S. E. Wright,
Fd Cosmet. Toxicol., 1967, 5 (5), 645.

The ability of ceII-_freeJJreparanons of Proteus vulgaris
to reduce the colourln% epends on age and nutritional
status; old and starved cells are found most efficient.
Tartrazine is reduced by a soluble FMN—flavoprotein
from crude enzyme. \

b. s. N.

12,32 Short-term toxicity studies of emulsifiers YN in rats,
|.F. Gaunt, P. Grasso and S. D. Gangolli, Fd Cosmet.
Toxicol., 1967, 5 (5), 623.

YN £m|xture of ammonium salts of phosphatic acids
(about 55 per cent) and of triglycerides from rape seed oil]
IS used as an emulsifier and"viscosity agent in chocolate
manufactyre, The study reveals that & minimum no-
effect level of 6 per cent Y'N in rat diets for 90 days (at 3 g/
kg./day) is observed. Hence the quantltle_s likely to be
consumed by human beings may not be toxic sincé a wide
margin of satety is provided. \

b. s. N.

12.33 Metabolic rate of IP-labelled emulsifier YN in rats,

G. Fener, Fd Cosmet. Toxicol., 1967, 5 (5), 631,

YN as a food additive is found to be non-toxic to rafs,
as the non-triglyceride components entering body are dis-
posed off along physiological pathways. \

b. s N.
12.34 Physicalfactors det_ermining early local tissue reactions
produced by food colourings and other compounds injected

subcutaneously, S. D. Gangolli P5 %rasso and L.

ol-
_berg, Fd Cosmet. Toxicol., 1967 (5), 601,
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Except erythrosine BS, other food colours were absorbed
rapidly and Uniformly in rats when subcutaneously injected.
The physico-chemical characteristics of the _compounds
determine the nature of local tissue reactions like erythro-
cyte haemolysis initially and formation of sarcomas |ater.

urface activities, lipid solybility and protein binding ability

of the compounds play avital role in initiating the Onset of
toxic symptoms in rats. 5 s
s N

12.35 Excretion of cyclamate in the rat, Robert C. Sond-
ers, R. G. Wiegand and J. C. Netwal,J. Ass. off. anal.
Chem.. 1968, 51 (1), 136

The recovery of cyclamate fed to rats in their excreta was
found to be comgl)lete by GC as well as by isotopic recovery
of trace dose of 4C-cyClamate. Ly

Vs,

12.36  Alginates-versatile modifying agents, J. G. K rigsman,
Fd Mf, 1968, March 15.
Review. Eight references.

1237 Up-to-date International food additive legislation,
C. R.A Martin, Fd Mf, 1968, March 19.
Review. Four references.

12.38  The influence of certain metal ions on the visible spectra
offood dyes, A. V, Jones and J. D. R. Thomas,J. Fd
Technol,” 1968, 3 (1), 1

_ Addition of calcium, magnesium, aluminjum, iron (1)
iron {III), copper (1) and cobalt 1ons at pH 3.0, 6.4, 7.4
and 12510, twentY-two food dyes did not in general show
any appreciable effect on the Spectrum of the dye. The
shift in, the characteristic frequencies of the free dye
absorption maxima was greatest in_.carmosine in the presence
of copper (II?_at pH "6.4 and 7.4, and of black PN in
the presence ot iron (I1) at pH 12.5. < AR

1239 Chromatography of food dyes an sezohadex, J R

Parrish,J. Chromatog., 1968, 33 (3/4), 542.

Sephadex G-25 (superfine 8r_ade) with simple aqueous
eluants with an electrolyte and if need be, an- ammonium
acetate huffer_aids exceflent separation of food dye colours
by GC and CC.

b.s.n.

12,40 Moving boundary electrophoresis offood stabilizers
J. Hidalgo and P. M. T. Hansen,J. Fd Sci., 1968, 33

1), 7.
ﬁ\_hlgh degree of homo&;enelty was observed for CMC,
arabic ‘gum, " alginate and  A-Carrageenan. In contrast,
k-car_raqeenan_ contained migrating components, whereas
colloidal fractions of quar gum, locust bean gum and corn
syrup solids did not migrate in the electrical fleld. Mixture
of CMC with guar ?um or_gum arabic could be separated
at pH 7 dand that ot CMC™ with carrageenan could be
sep%rate at pH 2

AA

1241 Determination of DL TDP and other antioxidants
by a modified sublimation technique, T homas Fazio, John
W. Howard and Armando Sandoval,]. Ass. off. anal.
Chem., 1968, 51 (1), 17.

‘A method has heen developed for the determination of
dilaurylthiodipropionate (DLTDP) and other antioxidants
by using a simplified and less complex vacuum procedure
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"than d)reviously regorted. Recoveries were: DLTDP,
93-100; BHT, 91-96; lonox-100, 85-105; PG, 90-100;
and BHA, 91 per cent.

13. Food Analysis

13.35 Determination of alkyl dinitrophenyl carbonates and
other ester with particular reference to dinobuton in fruit
and vegetables, H, Crossley and V. P. Lynch, J. Sci.
Fd Agric., 19_68, 19(2), 57. _ _
The method is based on the extraction of the crop with

hexane followed by a clean-up involving acid potassium
permanganate solution, and chromatoHraphy on neutral
alumina;  Dinobuton is converted on the alumina column
to an aluminium salt of dinoseb, which is eluted with
aqueous acetone _contammg butylamme, and determined
spectrophotometrically at 378 mii. The method is appli-
cable to other dinitrophenyl esters. oA

1336 Determination 6-dinitro-0-sec-butylphenol
residues infruits and almonds by electron-capturegaschro-
matograzohg R. White and W. W. Kilgopel. Fd Sci.,
1967, 32 (6}, 60,
The alkanolaming salts of DNUSBP are converted to
DNOSBP with_acid gno_r to extraction with benzene.
h

of 4,

The extracted DNOSBP is then cleaned-up by column
chromatography, methylated _with diazomethane, and
analysed s the methyl ether.  The overall average recovery
of DNOSBP. residugs on almonds, cherries, peaches, and
apricot (fortified with 0.01-05 ppm DNUSBP) was 90
per cent. W

13.37 Pz}a(per chromatographic_estimation of flavonoids in
fruits, K. S. Szotyoriand E, W. Jurics, Z. Lebensmitt.
unters. u. Forsch,, 1967, 135 (4), 192

The most frequently occurring flavonaids were deer-
mined in fruits of 17 Species. Fruits dried with sodium
sulphate were extracted with methanol. The flavonoids
were concentrated by repeated chromatography with two
different solvent mixtures and developéd ‘with uranyl
acetate. The quantitative estimation was done with “a
densitometer. _

Rutin, quercetin, and kempferol could be determined
with an error of + 10 per cent. The possibility of a greater
error must be reckoned with in the estimation of (}luel\ylutDrm.

.epicatechin in fruits, Jurics, Z. Lebensmitt. unters.
fi. Forsch., 1967, 135 (5), 269.

The new method enables estimation of as little as 0.5/1 g
ofthe two substances. The average ofindividual measure-
mentis £ 4to + 8 per cent. The'epicatechin and catechin
content was estimated in 17 different fruits. <MD

1339 Sulphur containing compounds in meat. 1V. Deter-
mination of sulphydryl groups in méofibrils with sodium
parachloromercuroushenzoate (PCMB), R. Hamm and
K. Hofmann, Z. Lebensmitt. unters. u. Forsch., 1967,136

1338 Paper chromato%ra{;\?ic estimation of catechin and
(5), 2

1), 7- 0

(r%e reagent, when allowed to act on myofibrils in_a
phosphate buffer at pH 7, attacks only the so-called easily
accessible SH groups. The extent 0f the reaction was

investigat_ed as a function of reagent concentration and
reagent time. WD

13.40 Hydrogen cyanide in the seeds of Prunoidae and some
other foods. 1. Estimation ofglucoside bound hgdrocyanic
acid in bitter almonds, E. Hanssen and W. Sturm, Z.
Lebensmitt. unters. u. Forsch., 1967, 134 (2), 69.

At room tem_Perature and pH 5.5-6.5, the /1-glycosidase
present in bitter almonds  hydrolyses a_mysg aline into
glucose and benzaldehydecyanhiydrin within "3 hours. At
gH 3.5-5.5, the reaction 15 only partially complete after

hours, but it can be considerably accelerated by heating.
[6-glucosidase is destroyed at temperatures above 75°C.
Since the optimal pH rdnge for splitting amyé;dalm in the
first step is the same as for the liberation"of HCN by distil-
lation in the second step, it was possible to develop™a short
working procedure for the estimation of HCN in  other
amygdaline containing seeds. <MD

1341 Problems of measurement theory in relation to food-
stuffs, H. Streuli, Z. Lebensmitt. unters. u. Forsch., 1967,
135 (2), 68,

Qualities of foodstuffs, can be measured by three types
of scales; metric, topological, (rankmg?, and_ binary &yes no).
They differ fundamentally in the calculations that can_be
made with the numerical values obtained from them. For
examP_Ie, It is questionable whether sums, averages and
deviations can be computed with the numerical values of
the topological and bmary scales. The new concept of
the binary“scale (1/0, yesno) appears to be suitable for
measuring the marketability of foodstuffs.

Sometimes, the last two kinds of scales are preferable
to the stronger metric scale. A new definition of the
concept of measurement is proposed. LD

13.42  Comparison of toluene distillation and Karl Fischer
methods for determining moisture in dry whole milk,
Edward S. Della Monica and T. F. Holden,J. Dairy
Sci., 1968, 51 (1), 40.

From 0 to 7 per cent moisture, the toluene method is
more precise having confidence limits of £0.130 to 0.199.
The confidence limits for Karl Fischer titration ranged
from £0.130100.292. The results also indicate the exis-
tence of operator differences with both the metholgsA -

1343 A new methodfor the detection of xanthine dehydrase
activity in milk, F. Kiermeier and H. Graf zu Solms-
5‘8‘5”“’ Z. Lebensmitt. unters. u. Forsch., 1967, 133 (6),

An electrochemical method, with automatic recording,
for the determination of xanthine dehydrase activity I
described; 1t can be apf)lled for pure enzyme_solutions as
well as for more complex media e.é;. milk. The method
IS based on the variation of the_redox potential, resulting
from _chan?es_ In the concentrations of the reagents, as a
function of time. <MD

1344 Determination of small quantities of H20 2 in sterile
milk, E. Lechner and F. Kiermeier, Z. Lebensmitt.
unters. u. Forsch., 1967, 133 (6), 372.

A method for the estimation of H2 2 in milk, coffee
cream and cocoa beverage (4.5-300 mg H20 2/1) is described.
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