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A nd  they won't have milk tor a long time to come. 
Yet the child  needs food of a higher nutritional 
value. A  six month old infant needs twice as many 
calories; five tim es as much anim al protein per 
kilogram of body weight as the average adult. A 
four year old needs 50 per cent more calories and 
100 per cent more anim al protein. Milk meets 
nutritional deficiencies. But it's just not enough — 
not for all the world's 500 m illion children under 
15 years of age.
U N IC E F  aim s at meeting their basic needs. One 
way is  by setting up dairies all over the world.
In India, we have a string of U N IC E F  aided 
projects. T h e  First Am ul Dairy at A nand , and the 
dairies at W orli, Hyderabad, Madurai, V ijayaw ada

are a few ...The se dairies range in capacity from
50,000 to 5,00,000 litres of milk a day. U N IC E F  
assista nce for plant and equipment will be repaid 
by distribution of milk at su b sid ise d  rates to 
children, expectant and nursing mothers for a 
given period of years.

For the First A m ul Dairy and the d airies at W orli, 
Hyderabad and Madurai, L&T carried out the entire 
m echanical and electrical installation including 
piping, testing and com m issioning.

For Vijayaw ada Milk Products Factory, L& T will be 
installing a Niro Atom izer spray drying plant— 
the sfeebha miik powder plant in India to be put up 
4wittv yJN ICEF'aid.

D airy D ivisio n LARSEN &  TGUBRO LIMITED P .C . Box 278, Bom bay 1
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Two delicious marmalades by Kissan
Silver T . mist Lime

G olden  ^  mist Orange
Look at the wonderful things you can do 
with them .

Open-faced Banana Sandwiches: Cover rounds of 
fresh bread spread with butter, with ripe banana 
slices and Golden Mist Marmalade. If you have a 
grill, pop the rounds under just long enough for the 
marmalade to bubble with the heat.
Cabbage Salad, Company Style: Shred half a cabb
age, add half cup Kissan’s pineapple tidbits.Mix 
two tablespoons Silver Mist Lime Marmalade with 
half cup mayonnaise, add one tablespoon chopped 
nuts and one tablespoon washed raisins and toss 
together. Garnish with red cherries.
Dessert Sandwiches: Between two slices o f bread, put 
a rounded teaspoonful o f marmalade. Prepare accor
ding to directions in toasted Sandwich maker. 
Marmalade Topping:Top the marmalade on Monaco 
Biscuits, Ice Cream, Fruit Salad, Fruit Cocktail 
or anything you fancy.

KISSAN PRODUCTS LIMITED, Bangalore J W T -K P -J I2 7
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E D IT O R ’S  N O T E

T H E  P R O F E S S IO N  O F  F O O D  T E C H N O L O G Y

The food industry, which is the biggest industry in the 
country has a turnover of Rs. 10 billion and employs 
400 thousand men in its various operations. This figure 
does not include men involved in the production of food 
in the agricultural field. Yet, the profession of food 
technology is still young in the country; it is so even in 
more advanced countries like England and America. 
Just a decade ago, the processing industries depended 
only on personnel trained in chemistry, engineering, 
physics and other pure sciences; but the needs of the 
industry are changing and properly trained food techno
logists have become necessary.

Unlike scientists in other fields, food technologists 
must have a basic knowledge of subjects like chemistry, 
physics, biology and mathematics and also possess suffi
cient competence in engineering, factory management 
and cost accountancy. The facilities available in the 
country for such training have been described in 
earlier issues of the Journal. The time has now come 
for the industry to recognise that employment of an 
untrained hand in the place of a food technologist is a 
highly dangerous venture, though in the initial stages, it 
may appear to be cheaper. It should be realised that a 
food technologist can start work as a trained person 
and need not learn the job at the expense and time of

the employer. It need not be emphasised that the 
quality of the products produced will depend on the 
competence of the personnel and it may not be possible 
to produce a uniformly high standard food product in 
a factory which is manned only by non-technical people. 
According to the FPO regulations it is incumbent 
on all factories which produce fruit products, to 
employ trained technologists; even so it should be 
made compulsory for all factories processing food 
material to employ trained food technologists.iff * *• *

The Association of Food Technologists was started 
a decade ago with the object of helping the profession. 
With this in view, the Journal o f  Food Scien ce and T ech
nology was started 3 years ago and it has been the endea
vour of this Journal to highlight the difficulties encoun
tered in the profession. But the efforts of the journal 
and the Association could only be of significance, when 
all the members come to their aid. We have at present 
a membership of about 500 but still We are aware that 
many of the food industries are not well represented in 
the Association. It will be in the common interest, if the 
members themselves launch a drive for enlisting more 
members to the Association so that it will become the 
forum for achieving common goals.

F O O D  IN D U S T R IE S  J O U R N A L , B O M B A Y

We welcome the “Food Industries Journal” to the 
fold of media which disseminate information on food 
science and technology in the country. This Journal 
(published from Bombay) is devoted to the problems 
and achievements of the developing food industries. It 
gives information on new products and processes and 
alsopublishes articles on diverse topics like protein foods, 
effects of malnutrition on learning and behaviour, pro
tein from coal, development in fruit technology, fish 
industry, etc. The articles are written by recognised 
authorities in the field and provide useful information 
to the technologists and the industrialists in food in
dustry.

The Editor deserves congratulations on the good get- 
up and timely publication of the Journal. We wish this 
new Journal all the best in its endeavour.



Protein Problems and World Malnutrition
Aaron M. A ltsciitjl

International Agricultural Development Service, U. S. Department of Agriculture Washington, D. C. 20250
At long last I am in this Institute which is beautiful 

as it is famous. It is fitting that this meeting on solving 
protein problems be held in this Institute which has 
contributed to many of the ideas that will be discussed, 
and which has provided much leadership.

Let us start with the problem of protein. This has 
been stressed, by others who have already spoken, 
let me take up a few special points. There are actually 
two protein problems: The first is the one we usually 
talk about most: this is the problem of protein malnutri
tion. This is difficult enough but the second problem 
could be even more difficult to solve. As we strive to 
increase people’s income, they will demand more animal 
protein. There is a direct relationship between per 
capita income and the demand for animal protein. 
Satisfying the need for animal protein as the level of 
income increases, requires very strenuous efforts. Let 
us take up these two problems in a little more detail.
T he Problem  o f  Protein  M alnutrition

The first problem of eliminating malnutrition and 
its consequences, particularly for the principal sufferers, 
pre-school age children, has already been discussed 
by Dr. Parpia and Dr. Scrimshaw. Protein malnutri
tion is an economic problem as well as a moral and 
medical problem. Unless children are properly 
nourished, there cannot be a productive communtiy; 
the people will not achieve their potential.

An interesting calculation was made by Dr. E. 
Campbell of the US-AID Mission in Brazil. He 
calculated the number of expected man-years per 
million babies born in the Northeast region of Brazil, 
the city of Sao Paulo, and the United States. For 
every million babies, there was to be expected, in terms 
of mature adults 22J million man-years in Northeast 
Brazil, 29 million for Sao Paulo, and 47 million for the 
United States. He divided the group further into 
adult literate man-years: there were only 2.7 million 
in Northeast Brazil, 19 million in Sao Paulo and 45 
million in the United States.

In other words, the United States can expect 45 
million man-years of literate, productive adulthood 
per million births, while Northeast Brazil can expect less 
than 3 million. It is not clear how much of this is due 
to malnutrition. But certainly malnutrition is a 
contributing factor. One wonders how rapidly

Northeast Brazil can solve its vast problems of poverty 
and inadequate economic growth with such a limited 
availability of literate mature man-years.

The size of the protein malnutrition problem, is 
rather difficult to measure. The general procedure has 
been to relate quantitative and qualitative standards 
to average availability of food. If the average person 
should have 15 g. per day of animal protein or so 
many grams per day of total protein, it is possible to 
calculate the per capita protein comsumption and 
determine whether he has more or less than needs. 
There are all kinds of estimated world protein deficits: 
one figure is 5 million tons of animal protein annually, 
another figure is 10 million tons of total protein, and 
so forth.

This procedure has several difficulties. First, if the 
deficit is specified as animal protein, then for certain 
areas of the world, particularly Asia, it is in terms of 
unattainable goals. Moreover, one cannot rely on 
averages since they do not take into account the range 
either in a nation or within a family unit. While a 
nation, on the average, is getting enough protein, some 
people may not be getting enough and others may be 
getting too much.
The D em and for Protein  from Increasing Incom e

The second problem arises from increasing income. 
Lester Brown of the U. S. Department of Agriculture 
showed that higher per capita income results in increased 
demand for animal products as opposed to an increase 
in demand for grain. In the United States, per capita 
consumption of grains is 1,650 pounds a year, mostly 
indirect consumption in the form of meat, milk, or 
eggs. Direct consumption is only 157 pounds per 
person per year. The remainder of the calories and 
protein are obtained from the balance of grains, about 
1500 pounds, fed to animals. In the United States, 
for an average of about 3000 calories per person per 
year, almost a ton of grain is required. In India, per 
capita grain consumption is 340 pounds a year, of which 
298 is direct consumption; and the rest is for seed.

As the per capita income rises (and in some countries 
this has happened), the people wish to approach the 
kind of standard of living that other countries with 
higher per capita incomes have achieved. Then they 
will require much more grain.

Address delivered at the Symposium on Protein Foods and Concentrates at Mysore, India, July, 1967.
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Table 1: average  a n n u a l  in c o m e  per  perso n  a n d  g r a in  used  per  
PERSON, FOR FOOD AND IN TOTAL, 1959 - 61

Annual Grain used per
Country income person per year

per person Food In total
Dollars Pounds Pounds

Canada 1,532 152 1,848
United States 2,288 157 1,654
Mexico 312 315 445
France 1,003 219 928
Germany, West 982 181 739
Italy 511 298 732
United Kingdom 1,111 181 792
Soviet Union 762 377 979
India 68 298 340
Japan 346 337 463
Source: Food Balances for 1959-61 prepared by Foreign Regional 

Analysis Division, Economic Research Service, U. S. 
Department of Agriculture.

INCOME AND PER CAPITA GRAIN  
CONSUMPTION, TOTAL AND FOR FOOD

INCOME PER PERSON (DOLLARS/YEAR)
US, DEPARTMENT OF AGRICULTURE 8N 28406

Fortification of Cereals
It would seem that the most effective way to increase 

the supply of protein would be via the grains. Grains 
are the basic food in almost all the hungry regions of 
the world. The most important approach, the simplest

and the cheapest approach, is to fortify — with protein 
— the food presently fed to infants and children. Under 
such circumstances there would be no change in the 
cultural pattern. This can be done quickly by a few 
people and does not require the education of the masses.

It is worth taking a little time and talking about the 
philosophy of fortification, be it fortification for 
improvement of protein or fortification to relieve a 
vitamin deficiency ? Suppose a large number of children 
in a given population have a vitamin deficiency. There 
are two alternativies for treating the problem. First, 
seek out every child with the deficiency and give him 
adequate vitamin because you only give it to those who 
need it. It has certain disadvantages, namely the 
expense of seeking out these individuals. Another 
difficulty is that of introducing a new social pattern,, 
of taking these vitamins.

The second alternative is to fortify the entire food 
supply—admittedly a broad-based alternative. It has 
the advantage that it reaches all the people who need 
it quickly. It has the disadvantage that those who do 
not need it also receive it.

These are the real alternatives: it seems that if there 
is no harm in receiving extra rations of a vitamin, 
economics would dictate that fortification is the least 
expensive and most practical approach. Yet there 
are many societies that deny this, because of providing 
for supplements to people who do not need it. Yet,, 
in the United States, this is how a number of deficiency 
diseases were eliminated, by fortification. Bread and 
and milk are enriched, for example. So, if we can 
relieve diseases of vitamin and trace mineral deficiency 
by fortification, why cannot we employ this kind of 
principle for protein fortification, and why cannot we 
make foods given to children complete with all needed 
vitamins, minerals and amino acids.

Thus, one can convert rice or wheat or corn into a 
truely complete and adequate food for children, by 
improving protein quality.

I was in Japan and spoke to one of its leading 
pediatricians who has recognized certain borderline 
malnutrition cases in his own district where infants are 
fed rice. He advocates fortification of the rice with 
amino acids, to make food complete.

Some of the work that has been done in INCAP 
indicates that wheat and corn, properly supplemented, 
may be adequate foods for children. These are issues 
that would profit from more research.

In many less developed countries protein malnutrition 
is combined with sub-optimal calorie supply. What 
happens when cereals are fortified under conditions of 
sub-optimal calorie nutrition. There are some who.
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say that such fortification will be useless. This is an 
open question and ought to be seriously investigated.

Another question, raised by people who have honest 
differences of opinion, is, “What is the real limiting 
amino acid in people’s diet? Do we go by averages or 
do we examine specific foods?” It is very simple 
when you are developing a ration for an animal, and 
control everything that the animal needs. But how 
do you do it for human beings? Do you fortify on 
the basis of national statistics, or what do you do?

It would seem that one ought to learn something 
from the housewife in Western society. She has been 
getting a lot of credit for her ability as a homemaker 
and as a good feeder of her family. Unless she is 
completely ignorant or very poor, she cannot possibly 
give her family bad nutrition because there is enough 
milk or meat or eggs to go around; she cannot help 
but have her family well-fed. Something ought to be 
done for the housewife in those countries where there 
is not enough good food to make her as “smart” as 
her “Western” counterpart. If we convert the major 
cereal food in the hungry country into a protein as good 
as casein, then may be the housewife would look 
smarter. This can be made possible by adding amino 
acids to corn, wheat, or rice flour, or to whole wheat, 
for example.

The technology is possible. We should start now 
and see how far we can go, and what kind of impact we 
could make. We have recommended large scale 
feasibility tests and demonstrations. Our objective 
is to find out how effective fortification might be, from 
the standpoint of both acceptance, and economic 
feasibility. Someone must prove if possible that with 
fortification there is less illness, less death, better work 
performance: all of these are economic benefits. These 
are things that must be demonstrated; but more precise 
information may be gained from smaller scale, longer 
term experiments. This is not solely a research 
exercise; it is intended to go from demonstrations to 
action programs as quickly as practicable.

Last year, we invited several countries to participate 
in such demonstration programs. This was a joint 
United States Government operation between the U.S. 
Department of Agriculture and the U. S. Agency for 
International Development.

In Iran and Tunisia there are discussions on fortifying 
wheat with lysine.

In India there have also been discussions and a 
number of plans for studies on fortification of wheat.

We have an invitation from a University in Northeast 
Brazil to start fortification of corn with lysine and 
tryptophan for children. We have an invitation from 
a leading nutritionist in Brazil to study fortification of 
rice with lysine and threonine for children. .

One of the leading manufacturers of amino acids is 
now planning to investigate means of fortification of 
rice in Thailand and the Philippines.

We have received an inquiry on fortification of wheat 
with lysine in Israel.

I am planning to go to Peru to discuss the alternatives 
of fortification of wheat with lysine as against forti
fication of wheat with fish protein concentrate.

In the meantime, a number of agencies have issued 
favourable pronouncements on this subject. Secretary 
of Agriculture Freeman wrote to the National Academy 
of Science asking their opinion of these demonstration 
programs, and they have encouraged it.

Under the guidance of Professor Scrimshaw and 
others, the Protein Advisory Group of the United 
Nations issued a similar statement.

A very important document is the report to the 
President of the United States of his Science Advisory 
Committee on the World Food Problem, a well-written 
report-something which must be studied by everyone.

I would like to read to you one section of this report: 
If the fortification of wheat with lysine being 
studied on a large scale is found to be feasible and 
effective as a means of improving the protein 
supply to the target area, consideration may be 
given to fortification of all cereal grains and flours 
shipped from the United States.”

Very recently, a report was issued by an ad hoc 
Committee of the United Nations — a committee which 
worked under the guidance of Professor Scrimshaw — 
and it too recommended a very serious study of this 
issue.
N ew  Protein  Foods

I have spent much time on fortification, I am going 
to take less time on the new protein foods, but there 
are several points that I would like to make.

We need new protein foods from low cost sources. 
When we talk about low cost sources we mean oilseeds, 
fish protein concentrate, and we might mean in time 
micro-organisms, algae, and leaf protein. It has 
already been demonstrated that these new foods are 
nutritionally adequate. The major problem now is 
that a person gets no benefit from food until he eats it. 
Thus, a food must have certain appealing taste, sight, 
and smell qualities; this is what we mean by a food.
N eed  for P rivate Investm ent

In the last several years it has become clear that in 
order to feed the world properly, we must use the talent 
of the private sector. We must also make good nutri
tion a self-supporting project, a project that will make 
money because people will want to buy the food. We 
have been working to influence the private sector to
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become involved. They want to, but they need 
encouragement and some financial assistance.

The Agency for International Development has 
developed a High Protein Food Program...Pillsbury 
was the first company involved. Generally, the amount 
of money involved per company is $60,000, as part of 
a three-phase program. 1) to study the market—to 
find out who would like the product and who would 
buy it, and how it should be distributed, 2) to design 
a prototype food; then 3) to market-test the product. 
AID funds are used for Phase 1 and Phase 3.

Five contracts have been signed since the establish
ment of the program. Pillsbury has a contract to study, 
design, and market a protein beverage: Swift and 
Company has a contract to study in Brazil what can 
be done with soybean protein; Monsanto has a contract 
for studying soy beverages; Krause Milling signed a 
a contract to improve protein impact of corn. Inter
national Milling is to go into Tunisia and study what 
can be done with high protein wheat milling byproducts.

I have been emphasizing beverages, although not 
excluding other foods. Beverages are acceptable 
equaly to the rich as well as the poor; and have no 
social status. You can give them to children; they can 
be part of special programs for children at clinics or 
schools.
R ealistic  G oals

Let’s talk about the relationship between needs and 
goals. We must set up goals. We can no longer be 
satisfied to go from one meeting to another and say 
we are going to do something with fish protein concent
rate, with cottonseed protein concentrate, or peanut 
flour. We must set goals that we hope will be realistic 
and, perhaps, can be achieved. I would like, therefore, 
to talk about the protein deficit, not in terms of statistics 
or calculations, but in terms of goals. I would like 
to give you goals not because they are really exact, but 
because they are something we should aim at. I have 
four:

1) Fortify emergency foods by 1969.
2) Fortify all grain imports in countries with a 

protein shortage by 1970.
3) Fortify cereal foods in urban centers of countries 

lacking protein by 1970.
4) Make one billion additional cups of protein 

beverage per day by 1970. This is equivalent to 
adding one million tons of protein to the world 
supply annually.

The marketplace ultimately will determine how

much additional protein people need. If every
body in the world had all the money he could use and 
all the food he could buy, we could find out how much 
protein we need.

You may accept these goals or reject them. If you 
reject them, you ought to substitute other goals. But 
don’t neglect them. I do not think we should come to 
meetings in the future without a goal and some means 
of measuring our achievements.
O ilseed s

I would like to make a few comments about oilseed.
A key question concerning protein in India involves 

soybeans. Shall India import soybeans? Can India 
ultimately grow her own? What role can soybeans 
play in filling India’s protein gap? Maybe a situation 
could develop such as in Japan. Japan decided that 
it is cheaper to grow soybeans in the United States 
rather than in Japan.

A member of the faculty of the University of Illinois, 
working on soybean culture in India, told me that 
certain high yielding varieties can grow in India. The 
situation perhaps in hopeful.

There is the possibility of a new approach to cotton
seed. One equipment manufacturer, whose represent
ative is here in the audience, has found that his equip
ment can separate pigment glands (the site of gossypol 
storage) from the main body of the protein meal. 
There is the real possibility, with more work, that a 
high protein food with good color and other nutritional 
advantages can be developed from cottonseed.

There is a new possibility for coconuts. Coconut 
protein has a high lysine content. There exist methods 
that show promise of producing useable protein con
centrates.

With these three short examples it is possible to see 
still other alternative solutions to the protein problem.
C onclusion

The mere fact that we can present specific ways of 
increasing protein supplies and talk about goals does 
not mean that the problem is solved, or even that we 
are making progress. All it means is that technology 
provides the means for doing things not possible a 
few decades ago. It is in our hands to do something 
about proteins besides the conventional approaches. 
But it is also in our hands to do nothing, to fail.

The spirit of this Symposium is one of optimism, 
because there are solutions, there are things to do. It 
is also a spirit of challange. Our failure would be the 
greater because of what we might have done.



Physico-Chemical Studies of Five Australian Wheat Varieties
A. K. Kaul
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Manuscript Received: 1 June 1967
An attempt was made to investigate into the factors responsible for the quality differences in five, widely different, 
Australian wheat varieties. The characteristics studied were: thousand-kernel-weight, sedimentation value, farinograph 
visco-elasticity, protein content, sulphur content, phosphorus content, electrophoretic mobility, and electron microscopy 
of gluten. The velorimeter values appeared to be better indicators of accepted quality standing of the varieties studied 
as compared to other test values. Though differences in the electrophoretic patterns could not, in any way, be correlated 
with quality, these could be used as fingerprint identification marks for the varieties. Electron micrographs revealed a 
stacked sheet structure of gluten, the sheets in turn being constituted of macromolecules of protein.

The term ‘quality’ as applied to wheat and flour 
intended for bread, biscuit, and macaroni purposes is 
related to many different physico-chemical properties. 
Many tests have been proposed to measure the suitability 
of different wheats for different purposes, and these 
have been extensively reviewed. The tests applied on 
strong wheats intended for bread making have been 
discussed by Miller and Johnson.1 The principles of 
evaluation of Durum wheats and their products, namely 
macaroni and semolina, have been reviewed by Fabriani2 
and by Cubadda et a/3. The potentialities and limit
ations of the sedimentation test4 and farinogram5 in 
the evaluation of quality for bread-making have also 
been discussed in detail.

Among all the factors responsible for quality, those 
concerned with the mixing behaviour of flour seem to 
be of primary interest 6. Mullen and Smith 7 concluded 
that the proteins of wheat flour are chiefly responsible 
for differences in the rheological properties of dough. 
The significance of the gluten fraction of protein has 
been pointed out by several workers 8'10. The Starch-gel 
electrophoresis technique has been employed by several 
workers to study the nature of wheat proteins7-1M3- 

Traub et al.14 on the basis of electron microscopic 
studies of gluten suggested that protein fibers of gluten 
are held together by layers of phospholipids in the form 
of bimolecular leaflets. Grosskreutz15, 16 obtained 
x-ray crystallographs and electron micrographs of 
freeze dried gluten and concluded that a lipo-protein 
‘sheet’ configuration was responsible for the unique 
visco-elastic properties of gluten.

In the present investigation, the quality characters 
and chemical composition of five widely different 
varieties of Australian wheat have been studied. An 
attempt has also been made to study the change in the 
ultra physical structure of wheat gluten during its 
gradual degradation using fat and protein solvents. 
M ateria ls and M ethods

Bulked samples of genetically uniform grain grown

side by side in the same season were tempered to 15% 
moisture before milling. The tempered samples were 
milled to 65% extraction on an experimental flour mill.
Q uality  and C hem ical D ata

(i) Sedimentation: The sedimentation value was 
determined by the method of Pinckney et a l l7. Three 
random samples of each variety were tested at 14% 
constant moisture level.

(ii) Farinograph: A single speed 50g. capacity 
farinograph was used. Triplicate samples of 50g. ±  
.01 g. (14% moisture basis) were analysed. The bowl 
was maintained at 30 °C.

(iii) Protein percentage: The protein content was 
determined by the micro-Kjeldahl method >8, using the 
conversion factor 5.7.

Sulphur and phosphorus were determined colori- 
metrically I9.
Electrophoresis

Starch-gel electrophoresis was carried out in vertical 
trays >3. The gels were prepared by heating 48 g. 
starch (Connought Medical Research Lab., Toronto, 
Canada) with 400 ml. aluminium lactate buffer (pH 3.2) 
containing 48 g. urea.

10 g. samples of whole meal were extracted with 
20 ml. freshly prepared 2M urea for 2 hours at 4°C 
and later centrifuged at 5000G. Only 0.2 ml. super
natant samples were loaded into gel slots. Electro
phoresis was carried out at 11 volts/cm. for 7 hours. 
Gels were sliced horizontally and stained for 12 hours 
with nigrosine. The nomenclature used by Smith and 
Mullen7 and Woychick et a l.11 was adopted in these 
studies.
E lectron M icroscopy

(i) Preparation of gluten samples: Glutens, washed
from freshly prepared flour-water doughs in the usual 
way under running distilled water, were stretched as 
thin continuous sheets on the ends of blunted glass 
tubes. These were kept in brief contact with dry ice
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for a few seconds before lyophilization for 36 hours. 
The round white flakes thus obtained retained the size 
and shape of original stretched specimen.

(ii) Preparation of grids: Dried flakes were pressed
on nearly polymerized Araldite (CY 212-10 ml., HY 
964-10 ml., Dy 064-0.5 ml., and dibutyl phthalate
1.0 ml.). Araldite was hardened by storing the micro
cup containers at 60 °C for 24 hours.

Gluten was washed from Araldite alternatively with 
75% ethanol and 2% potassium hydroxide using a 
camel brush. The steps followed from here onwards 
were the same for all seven samples.

A drop of methyl acetate, and sufficient acetyl 
cellulose film to cover it, was placed on the Araldite 
and allowed to dry.

with consumers’ quality grading. Within the farino- 
graph observations, the velorimeter value seems to be 
the most reliable. The kernel weight is positively 
correlated with protein, sulphur, and phosphorus 
contents. However, the data are too meagre to establish 
the relationship conclusively.

Fig. 1 gives the electrophoresis patterns.
These patterns represent intermediate and some 

slow-moving fractions of proteins. Fast-moving, i.e. 
water soluble or non-storage proteins and some high 
molecular weight globular proteins are not represented 
here.

The patterns serve as fingerprints of the varieties 
studied as they are hundred-per-cent heritable and 
reproducible. It should, however, be pointed out that 
differences in terms of number of bands could not be

Table 1 : QUALITY AND CHEMICAL DATA OF FIVE AUSTRALIAN WHEAT VARIETIES

Variety
1000

kernel
Sediment

ation Value D.T. St.
Farinograph*

To Ve. Abs. Protein Sulphur Phosphors
weight (ml.) min. min. BU. VU. mis. °//o /o °//o

Durait 46.07 20.6 3.0 6.5 40 50 62.5 11.96 0.130 0.168
Wongoondy 43.01 29.5 5.0 8.0 45 60 61.5 10.50 0.098 0.095
Gamenya 36.16 38.0 4.5 6.5 50 56 56.6 9.48 0.092 0.109
Insignia 37.49 32.5 3.0 7.0 50 56 55.4 9.94 0.102 0.097
Olympic 29.68 40.0 2.5 5.5 60 48 51.4 9.12 0.094 0.089
* D.T. =Development time, St. —Stability, To. =Tolerance, Ve. =Velorimeter value, Abs. =Absorption.
t  Dural is a durum wheat. All tests are reported at 14% constant moisture basis except the sulphur and phosphorus, which were 

determined on oven dry samples.

The cellulose film was peeled off from Araldite and 
fastened on to a glass slide with durex tape. Carbon 
was evaporated on to the plastic replica and shadowed 
with chromium at 30 °C under vacuum. The carbon- 
chromium replica was cut away and fastened (carbon 
side down) onto a glass slide with warm wax (45 °C). 
The slide was kept in an oven (45 °C), in a cup containing 
methyl acetate, to float the carbon-chromium replica 
free of wax and plastic so that the replica could now be 
picked upon the grid and washed in xylol before viewing.

A Philips 100-C electron microscope was used in 
these studies. The resolution was of the order of 15A0.
Results

The data relating to the five wheat varieties are given 
in Table 1.

Dural, a durum wheat, gave the highest values for 
protein content, sulphur content and phosphorus 
content; it had the lowest sedimentation value and 
farinograph tolerance. Except for its low sedimentation 
value, Wongoondy could be considered to be the best 
among the four hexaploid varieties. The farinograph 
values of the different varieties were in close accord

Fig. 1 Protein (components of extracts from T. durum cv. 
Dural and T. aestivum cv. Wongoondy, Gamenya, Insignia, and 
Olympic as separated by vertical starch-gel electrophoresis.
correlated with quality characters.' Intervarietal 
variations were more pronounced in the a , f  and w 
regions than in the region.

Electromicroscopy: Different varieties did not
show any - significant differences in the basic micro
structure of gluten. A folded platelet configuration 
was evident in the micrographs (Fig. 2).



Fig 1A to 7 Magnifications: 1A(5000X), 1(3300X), 2(7000X), 3(12500X), 4(12500X), 5(25000X), 6(26000X) and 7(100000X). Electroh 
micrographs showing shadowed carbon replicas of the surface of stretched and lyophilized crude guten of T. aestivum cv. Insignia.

1A(5000X): Unmodified crude gluten surface showing the sheet structure. Artifact marked with an arrow was accidentally upturned 
revealing the stacked sheet structure of gluten in cross section. Pictures 2 to 7 show the successive stages of degradation of sheet structure.
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There was a gradual degradation of the sheet structure 
of stretched gluten when washed with 75 % ether alcohol 
and 2% potassium hydroxide. As disintegration pro
gressed, the gluten sheet (Fig. 2-1) developed holes which 
gradually increased in size (Fig. 2-2 to 4). Towards the 
end, a filamentary network was left (Fig. 2-5) which was 
further reduced to, what could be interpreted as, free 
macromolecular chains with secondary and tertiary 
branches (Fig. 2-6). Fig. 2-7 shows three macromolecules. 
Discussion

Kaul and Sosulski19,20 found that the sedimentation 
test was a better indicator of quality than protein 
percentage.

It is well known that-SH compounds soften the 
gluten and decrease the viscosity, plasticity and mixing 
time of flour doughs21, 22. The nature of -SH com
pounds in flour is not known, but it is believed that they 
are located in the water-soluble fraction of flour23. 
The determination of -SF1 compounds was not included 
in the present study. However, the total sulphur 
content appears to have no significant bearing on the 
quality of wheat.

The protein pattern as revealed by electrophoretic 
analysis appears to be typical of each variety. This 
finding is in conformity with that of Coulson and 
Sim24, 25. Electrophoretic patterns can be used as a 
quick method for the identification of wheat varieties 
and also for establishing genotypic purity.

Intervarietal similarity between the fast moving 
components and components of the /J region has been 
reported by Coulson and Sim23 and Clusky et al2<>.

The protein species characterized by these two 
electrophoretic mobilities appear to be significant from 
the point of view of the metabolism of the wheat plant. 
No correlation has been found between the electro
phoretic protein pattern and rheological behaviour of 
varieties.

Electron micrographs did not reveal any differences 
in the structure of proteins of the five varieties of wheat; 
the washed gluten of the five varieties appear to be 
similar.
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The preparation of weaning foods based on groundnut flour, Bengalgram, green gram and wheat flour has been described. 
Two processes namely roller drying and macaroni process have been adopted. Roller drying gave a more acceptable 
product. The protein efficiency ratio of the product was 2.3; it was enhanced to 2.5 and 2.7 by supplementation with 
methionine and milk solids respectively.

It is now recognised that children of the preschool 
age constitute a vulnerable group of the population and 
protein malnutrition at this age, if unremedied, leads 
to permanent ill effects. Several laboratories through
out the world have been engaged in devising foods for 
weaned children!. Work on malt foods2 and roller 
dried weaning foods have been reported3 from this 
Institute. A weaning food based on groundnut flour, 
Bengalgram (Cicer arietinum) flour, green gram flour 
and corn starch has been formulated and tested. The 
present paper deals with pilot plant studies on the 
production of weaning food and its quality assessment.
Materials and Methods

A blend of the raw materials (Table 1) was made 
by mixing finely powdered (40 mesh) flours in a paddle 
mixer. Vitamin premix and salts were mixed with an 
aliquot of wheatflour (10 kg.) and this was added to 
the mixer so that a uniform distribution of vitamins 
and minerals in the blend was achieved. Wheat flour 
was used in preferance to corn flour, as it was more 
easily available in the country and had a higher protein 
content.

Four batches of roller dried weaning food and two 
batches of macaroni press extruded food were prepared. 
In addition, two small experimental batches were 
prepared to find out whether precooking can be avoided

Roller drying: The flow diagram of the process is 
shown in Fig. 1. The ratio of water to flour mixture was 
5:1 (total solids 16.6%). The major portion of the water 
was taken in the steam-jacketted vessels (a) provided with 
stirrers. The pump (b) was started and the powder fed in 
through the funnels (c) so that a continuous stream of 
powder was sucked into the main stream of circulating 
water through the inlet of the pump and delivered into 
the vessel. In this way, thorough mixing of the 
ingredients was assured within a very short time (10 to 
15 minutes). In one trial, hot water (60°C) was tried, 
but as it resulted in lump formation and clogging of

the pump inlet, it was given up. After mixing, the 
circulation was continued and the stirrers in the vessels 
started. Steam was let in and the temperature of the 
slurry raised to 60-70 °C (20 minutes). The material 
was held at this temperature for 10 minutes. The 
three-way valve (d) was now turned to block the 
recirculation pipe and open the pipe leading to an 
overhead insulated storage tanks (e) provided with 
stirrers. The material from the tank was fed by gravity 
flow to the roller drier through a trough with perfor
ations at the bottom.

Table 1 c o m po sit io n  o f  blen d  used  fo r  r o l le r  d r y in g

Parts used
Roasted groundnut flour . . 35
Roasted Bengalgram flour . . 1 5
Roasted greengram flour . . 1 5
Maida . . 25. 0
Cane sugar . . 4.9
Calcium carbonate . . 1 . 0
Calcium phosphate . . 1 . 0
Common salt . . 1 . 6
Vitamin premix . . 1. 5

Blend A: Plain Weaning food (W. F.)
Blend B: W. F. with methionine
Blend C: W. F. with milk solids 
Blend D: W. F. with malt solids
Blend A was used for preparing the macaroni-like product.

A twin drum roller drier, Bertram type (f) with 
rollers of 18 in. x 18 in. working at a steam pressure 
of 110 to 120 psig and revolving at 16 rpm was employed. 
Dried flakes scrapped from the surface of rollers were 
collected in a trough provided with a screw conveyer
(g) The flakes were screened through a 20 mesh sieve 
and packed in tins.

In the first batch(A), the flour mix after slurrying 
was dried as such without any additions. In the second
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FLOW SHEET FOR WEANING FOOD

a) Steam Jacketted Kettle; b) Pump; c) Mixing funnels; d) 3 way valve; e) Holding tanks; 
/ )  Roller drier; g)TScrew conveyor; h) grinder.
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batch (B), dl-methionine hydrochloride, dissolved in 
a small quantity of dilute hydrochloric acid (AR), was 
added to the slurry at 0.5% level on the weight of the 
mix. In the third batch (C), 90 parts of the blend were 
mixed with defatted milk equivalent to 10 parts of 
solids-not-fat and the quantity of water was suitably 
reduced to allow for the water present in the milk. In 
the fourth batch (D), 90 parts of the blend were mixed 
with 10 parts of barley malt powder* (40 mesh). This 
was mixed with water in the usual way and was kept 
at 70 °C for |  hr. before pumping to the holding tank. 
The conditions of drying were the same for all the four 
batches.

Trial batches of the food were prepared by roller 
drying the slurry (with increased total solids) without 
any pre-cooking. In one the total solid content was 
raised to 20 % by the addition of one part of blend to 
4 parts of water; in the second the ratio of blend to 
water was 1:3 and the total solid content was 25%. 
Viscosity data relating to the different slurries subjected 
to roller drying are presented in Table 2.

Table 2 v isc o sity  of slu r r ies  fed  to  th e  r o ller  d r ier

Ratio of Temp, of Temperature for Viscosity
blend to cooking viscosity measurement in

water °C °C Centipoise
1:5 75 70 623.7
do do 60 843.9
do do 50 935.6
do do 40 972.3
do do 30 1046.0
1:5 No cooking 30 5.0
1:4 do 30 10.6
1:3 do 30 67.6
1:2 do 30 341.7

Weaning food using macaroni press: The flow diagram 
of the processes is presented in Fig. 2. Blend A (Table 
1) used for roller dried batches, was mixed with one- 
third its weight of cold water in a horizontal dough 
mixer. The dough was passed by a screw conveyor 
into a macaroni press provided with a cutter. 
The grains were collected on trays and cooked in a 
steam chest (steam pressure 5 psig. in. time 10 min.). 
The material coming out of the chest was cooled to 
about 40 °C, transferred to a revolving flaker. The flakes 
were dried in a through-flow drier at 100°C for 
half an hour.

Chemical composition: The chemical composition of 
the products were estimated by standard AOAC 
methods4. Available lysine was estimated by 
Carpenter’s method5 and other amino acids, by micro

biological techniques6. The data are presented in 
Tables 3 and 4.

Table 3 ch em ic a l  c o m po sitio n  of w e a n in g  food

Weaning W.F.+ W .F.+ W .F.+
Food methio milk malt

(W.F.) nine solids solids
per 100 g. material

Moisture g 3.8 3.9 4.3 3.4
Protein g 27.2 27.0 27.5 27.4
Fat g 3.4 3.4 3.9 3.8
Ash g 5.5 5.5 5.8 5.5
Carbohydrate g (by diff) 60.1 60.2 58.5 59.9
Calories 380 380 379 383
Calcium g 0.8 0.9 1.0 1.0
Phosphorus g 0.6 0.6 0.7 0.6
Iron mg 3.1 3.0 2.5 3.1
Vitamins added
Vitamin A I.U. 3000 3000 3000 3000
Thiamine hydrochloride mg. 1.1 1.1 1.1 1.1
Riboflavin mg. 1.8 1.8 1.8 1.8
Vitamin D I.U. 300 300 300 300

Table 4 a m in o  a c id  c o m po sitio n  of w e a n in g  foods

W.F + W.F.+ W.F. + FAO
Amino acid W.F. methio milk malt Amino acid

nine solids solids pattern
S. amino acids 3.1 3.8 3.0 2.2 4.2
Phenylalanine 4.6 4.5 4.5 4.5 2.8
Leucine 3.1 3.2 3.0 3.0 4.8
Isoleucine 4.5 5.5 4.8 3.8 4.2
Valine 5.5 5.4 5.5 4.5 4.2
Arginine 7.5 8.3 4.2 4.5 — -

Threonine 3.5 4.0 4.0 4.2 2.8
Tryptophan 1.3 1.4 1.3 1.3 1.4
Lysine 4.9 3.7 4.4 3.2 4.2
Available lysine 3.4 3.3 3.6 2.6 —

Organoleptic acceptably: The foods were made into 
porridge by mixing the flakes with hot water in the 
ratio of 1:8. Organoleptic acceptability was judged by 
a panel of 6 members. The results are presented in 
Table 5.
Natritive value: The protein efficiency ratio (PER) 
of the roller dried products were determined at protein 
levels of 10% and 15% by the method of Osborne, 
Mendel and Ferry 7, using 21 day old weanling male 
rats each weighing about 42 g. Data on the composi
tion of the diets are presented in Table 6. Two control 
groups of skim milk powder at 10% and 15% protein

The barley malt was supplied by Jagatjit Distillaries and Allied Industries, Flamira, Punjab.
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Table 5. o r g a n o l e pt ic  a c c e pt a b il ity  of r eco n stitu ted
WEANING FOOD

A* B* C* D* E*
Cream Cream Cream Greyish Greyish

Colour white white white brown brown
Taste & flavour 3 3 3 4 2
Consistency-! 3 3 3 3 1
Overall
acceptability

Good Good Good Good Not accept
able as there 
is a separa
tion into two 
layers

t  4=Highly acceptable; 3 = Acceptable; 2 =  doubtful; l= N o t 
acceptable. *A=Weaning Food (W.F.); B=W . F.+methionine; 
C=W . F. +milk solids; D =W . F. +  malt solids; E=Macaroni 
product.

Table 6. co m po sitio n  of d iets  used  fo r  p e r  experim ents

10 % protein1 15 % protein1
Diets Infant food Corn starch Infant food Corn starch

in diet (g) in diet (g) in diet (g) in diet (g)
A 1428 1252 2142 538
B 1428 1252 2142 538
C 1412 1268 2118 562
D 1412 1268 2118 568

Control 11762 1504 1764 916
1 The diet contained in addition 360 g. groundnut oil, 40 g. shark 

liver oil, 40 g. vitamin starch, 80 g. salt mixture, and 800 g. 
powdered cane sugar. 2 Control diet contained skim milk 
powder in place of infant food.

Table 7. p e r  o f  w e a n in g  foods
(d u r a t io n  of ex perim en t , 4 WEEKS— m ean  in it ia l  body  w e ig h t  of RATS 41.7 G.)

10 % protein level 15 % protein level
Diet Weight Protein PER PER when re Weight Protein PER PER when re

gain intake calculated on gain intake calculated on
g- g. the basis of 3 the basis of 3

for milk protein for milk protein
at 10% level at 10% level

A. Weaning food 77.0 31.8 2.41 ' 2.3 109.1 47.6 2.29 ' 2.2
B. Weaning food 86.5 32.9 2.62 2.5 123.8 50.8 2.44 2.3

methionine
C. Weaning food 89.6 32.1 2.78 ±  0.081 2.7 122.8 53.9 2.28 ±  0.082 2.2

milk solids %6 df. *36 df.
D. Weaning food 37.7 22.6 1.83 1.7 72.5 45.1 1.60 1.5

-t-malt solids
Control SMP 107.8 34.3 3.14 3.0 110.1 42.0 2.61 2.5
Results
Diets D A B C Control D C B Control
Mean PER 1.83 2.41 2.62 2.78 3.14 1.60 2.28 2.44 2.61

Any two means underscored by the same line are not significantly different.

levels were also maintained alongside. The PER of 
foods was recalculated on the basis of a value of 3.0 
for skim milk powder at 10% protein level (Table 7). 
Results and Discussion

Weaning foods are now being manufactured in several 
countries to correct protein malnutrition in preschool 
children. In South Africa, Hind Brothers are producing 
a Weaning Food under the trade name Pronutro 8. 
In other countries like Algeria and Yugoslavia, weaning 
foods are being manufactured under UNICEF aid9. 
Three different processes are generally employed in 
their production. In the first, the blend is suspended in

water, cooked and roller dried. In the second process, 
a dough (with 30 % or less of water) is extruded through 
a macaroni press and the grains are steamed and dried. 
The third process, known as the Wenger Process 10, 
involves the use of an extrusion press with high pressure 
cooking. The advantage of using the macaroni press 
or the Wenger process is that comparatively little water 
is added to the blend while processing and the energy 
expended for drying the product is small. On the 
other hand, in roller drying, the amount of water to be 
removed ranges from \ \  times to four times the weight 
of the product. However the organoleptic acceptability
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of the roller dried product is rated higher than that of 
pressed and flaked macaroni (Table 5). Also roller 
dried flakes reconstitute into a smooth paste, unlike 
the product from the macaroni press which ‘sits down’ 
showing a clear whey above.

In the roller drying process, it is important to ensure 
a smooth flow of the material from the storage tank 
to the rollers and the viscosity of the slurry is critical. 
The viscosities of slurries at different ratios of blend to 
water and at different temperatures are shown in Table 2. 
A precooked slurry with a solid: water ratio of 1:5 
has been found to possess satisfactory flow properties. 
If pre-cooking is avoided, slurries with 25 % total solids 
can be processed satisfactorily. The addition of milk 
solids in the form of skim milk ensured easy mixing 
and smooth working. The use of barley malt in the 
blends resulted in considerable caramelization during 
drying; the resulting product, had excellent flavour.

When used as supplement to normal diets 50g of 
roller dried weaning food (WF) supplies 13 g. of protein 
and 190 calories; it provides also substantial amounts 
of vitamin A, thiamine, riboflavin and calcium. The 
amino acid composition of WF protein (Table 4) is 
comparable to the FAO amino acid pattern except in 
the case of total S-amino acids.

The PER of the weaning food was 2.3; with supple
mentation with methionine or with milk, the ratio was 
enhanced to 2.5 and 2.7. Addition of malt solids, 
however, depressed the PER to 1.7. Available lysine 
content of this sample was only 2,6 as compated to 
3.3—3.6 for other blends. At 15% protein level, 
the PER of the blend supplemented with methionine 
was not significantly different from the PER of milk.

Estimates of cost made on the basis of pilot plant 
trials show that 1 kg. of the product packed in polyethy
lene bags costs Rs. 2.45 (ex-factory). Out of this 52% is 
the cost of the raw material, about 22% of packing, 
6.6% indirect costs, 14.0% utilities, 1.2% maintenance 
and about 3.0% labour and supervision. A supplement 
of 50 g .per day costs about 12 paise.
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The influence of supplementing casein-starch diet fed to rats with curds with respect to the intestinal synthesis of thiamine, 
riboflavin, pantothenate, pyridoxine, vitamin Bj2 and choline, as also the benefit accruing to the host at two levels of B- 
vitamin intake ( a low level and half-optimum level) has been studied.

Even at low level of intake of B-vitamins, curds supplementation produced a marked improvement in feed efficiency; 
the improved feed efficiency was not significantly different from that of the group receiving B-vitamins at the optimum 
level.

The order of efficiency of curds-induced intestinal synthesis of B-vitamins was as follows: pyridoxine, thiamine, 
choline, pantothenate, vitamin B12 and riboflavin.

In a previous study1 it was shown that feeding rats 
with curds along with rice diet increased the liver store 
of thiamine and also its excretion in urine and feces. 
In another study2 it was shown that curd supplement
ation to an acid-washed casein diet fed to rats improved 
efficiency and increased liver store of thiamine; faecal 
and urinary excretion was also increased.

Earlier studies3'5 by the present authors have dealt 
with intestinal synthesis of thiamine in rats fed on diets 
supplemented with curds. The results of curds supple
mentation when all B-vitamins are fed at low and half
optimum levels on the intestinal synthesis of B-vitamins 
are presented in this paper. The effect on all B-complex 
vitamins was studied because generally only multiple 
deficiencies are encountered in practical nutrition.
Experimental procedure

Thirty weanling rats were divided into five comparable 
groups on the usual basis of weight, age, litter and sex, 
and fed according to the following schedule:

Group I — Optimum vitamin intake + basal diet.
Group II — J  optimum vitamin intake + basal diet.
Group III — Low vitamin intake + basal diet.
Group IV — 13 g. curds/rat/day+basal diet.
Group V — 13 g. curds/rat/day with optimum vitamin 

intake + basal diet.
The basal diet was compounded of acid-washed 

casein 6 (18%), groundnut oil (10%), sugar (10%), 
Osbome-Mendel salt mixture (4%), and low nitrogen 
tapioca starch (make up to 100%).

The intake of food and vitamins (including vitamin 
K) of the animals was controlled as far as possible so 
that there was not too much difference between different 
groups. The total solids and the vitamins content of 
curds were taken into account while adjusting the food 
and vitamin intake of IV and V groups. The optimum 
concentration and mode of administration of vitamins

were the same as in our earlier study3. The supplement 
of curds provided (per g.): thiamine 0.3 /xg.; riboflavin
1.0 /xg; niacin 0.85 /xg; pantothenate 3.4 /xg; pyridoxine
1.3 /xg; choline 147.0 /xg; vitamin B12 2.9 m/xg; folic 
acid 2.0 m/xg; and biotin 35.0 m/xg. The basal diet 
provided (per g.): thiamine 0.19 /xg; riboflavin 0.7 /xg; 
niacin 2.0 /xg; pantothenate 4.4 /xg; pyridoxine 1.2 
/xg; choline 221.5 /xg; vitamin BI2 2.9 /xg; folic acid
1.8 m/xg; and biotin 36.4 m/xg. The rats in Group III 
received extra vitamins equivalent to those present 
in 13 g. of curds.

The duration of the experiment was eight weeks. 
Weight and food intake records were maintained. 
Excreta were collected during the fourth and eighth 
week of the experiment and preserved as in our previous 
studies, for estimation of thiamine 7% riboflavin 10,11 
pantothenate12, pyridoxine, choline13 and vitamin 
B1214. At the end of eight weeks, the rats were 
sacrificed and livers taken out for the estimation of the 
same six vitamins. Extracts for microbiological esti
mation of pantothenate, pyridoxine, vitamin BI2 and 
choline were prepared in accordance with the method 
of Snell13. The same methods were used for the 
estimation of vitamins in the diet as well as curds. 
Niacin was estimated by the cyanogen bromide 
method16. Folic acid and biotin were estimated by 
microbiological methods17.
Results and Discussion

The growth data summarised in Table 1 show that 
there was no significant difference in the feed efficiency 
between the optimum vitamin intake group and groups 
IV and V receiving curd supplement; it was independent 
of the supply of extra B-vitamins to half-optimum level. 
The feed efficiency of group III on low vitamin intake 
was significantly less than that of the two control
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groups and of groups IV and V receiving supplement of 
curds.

Table 1 in f l u e n c e  o f  f e e d in g  c u r d s  as  a s u p p l e m e n t  t o
CASEIN-STARCH DIET ON THE GROWTH OF RATSInitial Final Gain in Food FeedGroup weight weight weight intake: efficiencyI. Optimum Average Valuesintake vitamin 50.0 212 162 539 0.3010 + 0.004II. Half-optimum vitamin intake 50.0 194 144 521 0.2764 + 0.005III. Lowvitamin intake 49.7 176 126 530 0.2377 + 0.009IV. 13 g. curds 50.0 201 151 525 0.2880 + 0.008V. 13 g. curds with half- optimum vitamin intake 50.2 200 150 508 0.2950 + 0.009

The data on B-vitamins excretion are presented in 
Table 2. The feeding of curds (Group IV) increased 
urinary excretion of B-vitamins even at low vitamin 
intake (Group III); the excretion of B-vitamins, except 
pantothenate and choline, was higher than in the half
optimum control group and excretion was at par with 
optimum control (Group I) in the case of riboflavin 
and Vitamin B12, less for thiamine, pantothenate and 
choline and more in the case of pyridoxine. The 
response was higher when vitamin intake was at half
optimum (Group V) and the increased excertion was 
higher than the excertion of the control at optimum 
intake (group I) except in the case of pantothenate 
and choline.

The feeding of curds also increased fecal excretion 
of B-vitamins even at low level vitamin intake (Group IV) 
to a level higher than that obtaining in the control 
half-optimum vitamin intake Group II and at par 
with the excretion of pantothenate and vitamin B12, 
higher with thiamine, pyridoxine and choline and 
lower with riboflavin in the optimum control group 
(group I). Feeding of extra vitamins to half-optimum 
level to rats receiving the supplement of curds (Group V) 
produced an increase in fecal excretion to a level higher 
than that obtaining in the optimum control group 
(Group I). The results show that the increases induced 
by curds supplementation were not primarily a matter 
of raising the B-vitamins to half-optimum level except 
in the case of riboflavin. The difference in fecal 
excretion of B-vitamin between low vitamin intake 
control (Group III) and vitamin supplemented 
control groups (I and II). was slight.

Considering the data on urinary and fecal excretion 
together, it may be observed that a substantial part of 
B-vitamins resulting from increased intestinal synthesis 
due to curds feeding is absorbed and eliminated in 
urine. The synthesis induced by curds is sufficient to 
sustain urinary excretion of thiamine at a level higher 
than that at half-optimum vitamin intake, of riboflavin 
and vitamin B12 at par with and pyridoxine at twice

the level of optimum vitamin intake. Curds supple
mentation with half-optimum vitamin intake increased 
urinary excretion of pantothenate to a level equal to 
that obtaining in optimum intake control. Only in 
the case of choline, urinary excretion does not attain 
the level obtaining in optimum intake. This is due to 
the comparatively inefficient absorption of choline. 
The data show that the efficiency of absorption of 
B-vitamins follows the order: pyridoxine, riboflavin 
and vitamin Bl2, thiamine, pantothenate and choline.

The data on liver storage of B-vitamins are presented 
in Table 3. The feeding of curd (Group IV) increased 
liver storage of B-vitamins even at low vitamin intake 
(Group III). The liver stores were at a higher level or 
at par with those in the half-optimum control (Group II) 
in the case of all vitamins except vitamin B12 and 
choline; the liver stores were at a lower level than those 
in the optimum control (Group I) in the case of B- 
vitamins except pyridoxine. The feeding of curds with 
half-optimum vitamin intake (Group V) raised the 
liver storage of thiamine and pyridoxine to a higher 
level and of pantothenate and vitamin B12 to a level 
which is at par with liver stores of these vitamins in the 
optimum vitamin intake control group (I); in case of 
riboflavin and choline the storage level was lower.

In the feeding experiments reported in this paper, 
the possibility of coprophagy was eliminated by housing 
the rats individually in cages with large mesh sub
stantially at a higher level from the bottom. It may be 
presumed, therefore, that the vitamins were absorbed 
through the lumen of the cecum and large gut and 
have been utilized by the organism.
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SHORT COMMUNICATIONS

Colorimetric Method for the Determination of 
Dichlorovos - (DDVP)

Dichlorovos (DDVP), O, O dimethyl 2, 2 dichloro- 
vinyl phosphate has been finding increasing use in fly 
control, in tobacco warehouses for the control of 
Lasioderma serricorne, air-craft disinfestation, empty 
warehouses, empty shipholds and public health measures.

Hodgson and Casida1 during their investigations on 
the mammalian enzymes involved in the degradation 
of DDVP made use of the reaction of the formed 
aldehyde with 2:4 dinitrophenyl hydrazine, the product 
forming a blue solution with excess of alkali and a 
mutual solvent. The authors also stated that the 
hydrolysis of DDVP is complete with 0.2N NaOH at 
27 °C in 15 min. However, following this procedure 
Hughes2 obtained as low as 50% recovery which was 
attributed by him to the secondary alkaline decomposi
tion of the aldehyde. He modified the condition of 
reaction viz., 0-1 °C for 20 min. using 0.2N NaOH, 
which gave recoveries of the order of 90%. The 
present communication deals with the use of borate 
barbiturate buffer (pH 9.0) with 0.1M glycine3 for 
converting DDVP to dichloroacetaldehyde for over
coming the difficulties experienced earlier. The 
aldehyde formed was estimated according to the method 
of Lippin4.

The reaction mixture consisted of 3.5 ml. buffer,
0.5 ml. of 0.5M glycine and 1 ml. of water containing 
graded amounts of DDVP (AR) in test tubes 
(18 x 150 mm) covered with loose stoppers. The 
hydrolysis was carried out at 37 °C for 3 hours. At the 
end of hydrolysis 0.1 ml. of 6N HC1 was added followed 
by 0.5 ml. of saturated solution of 2:4 dinitrophenyl- 
hydrazine in carbonyl-free methanol. The tubes were

then kept in boiling water bath for 5 minutes. After 
cooling the tubes (in running tap water) 2.5 ml. of 
10% methanolic KOH was added. The intensity of 
the violet colour developed was measured in a Klett 
Summerson Photoelectric Colorimeter using 54 filter. 
The blank had a yellow colour. The mean optical 
density ( x 500) values of ten estimations at each of 
three levels (20, 40 and 100 /xg.) were 54.3, 112.5 and 
287.7 respectively with a standard error of 0.85 (27 d.f.). 
By this method 10-20 /xg. DDVP could be estimated.
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SYMPOSIUM
Nutrition and Hormones

A symposium on ‘Nutrition and Hormones” was 
held under the auspices of the Nutrition Society of 
India at the Nutrition Research Laboratories, 
Hyderabad on the 11 July, 1967. The following papers 
were presented:—
1.

2.

3.
4.

Control of protein synthesis in 
Animal tissues by hormones 
and by amino acids Dr. G. P. Talwar
Impairment of reproductive per
formance in vitamin deficient 
animals with particular refer
ence to vitamin A deficiency Dr. N. R. Moudgaj 
Effect of hormones on lactation Dr. K. R. Laumas
Nutritional status and hormone
therapy Dr. Shanta S. Rao

5. Estrogen levels in pregnancy Dr. Leela Iyengar
Dr. Talwar dealt with the role of hormones on protein 

synthesis in mammalian tissue and discussed the associ
ation between estrogen status and synthesis of RNA in 
the uterus. It was suggested that the stimulation of 
RNA synthesis by estradiol was a key step in the ultimate 
manifestations of the hormone effect and that the 
effects could be selectively blocked by inhibiting RNA 
synthesis. Dr. Talwar discussed the action of thyroxine 
on protein synthesis in liver and other organs.

Nutritional deficiency, whether it be protein or vita
min, is known to result in an impairment of reproductive 
function. Discussing the role of vitamin in reproduction 
in rats, Dr. Moudgal laid stress on the role of vitamin A 
in steroid hormone synthesis. He pointed out that in 
conditions of vitamin A deficiency, reproduction in 
rats was impaired and there was increased resorption 
of fetuses. When the animals were maintained on 
estradiol 17 and pregnanalene, pregnancy could be 
effectively maintained. Dr. Moudgal postulated that 
vitamin A deficiency in rats led to a deficiency of an 
enzyme 5-3/3-olsteroid dehydrogenase which is 
essential to the bio-synthesis of steroid hormones.

Feeding with retinoic acid resulted in (/) the ovary 
being refractory to the action of circulating gonado
tropins and (ii) there was a failure of pregnancy due 
to inadequae availability of steroid hormones like 
pregnanalene and estrogens.

Dr. Laumas reviewed the effect of hormones, parti
cularly progesterone on lactation. He elucidated the 
role of various factors on the initiation and maintenance 
of lactation. In view of the increasing use of oral 
contraceptives, studies on the excretion of hormonal 
factors in human milk were considered significant. It

was shown that orally active progestogens were effective 
in inhibiting lactogenesis when given in high doses. 
Using the radio-isotope technique with labelled pro
gesterone, it was observed that this compound was 
transported from stomach to breast within 4-6 hours. 
A significant uptake of radioactivity was seen in 
mammary tissue. The biological activity of excreted 
progesterone and its metabolites in the breast milk 
need careful study from the point of view of their 
effect on the infant.

Dr. Shanta Rao discussed the role of oral contracep
tives in the control of fertility. In view of protein 
malnutrition in the vast majority of people who need a 
measure of fertility control and in view of reports 
published in literature regarding liver damage produced 
by oral contraceptives, Dr. Rao studied the effect of 
contraceptives on liver functions in rats. Her 
observations indicated that the activity of some of the 
liver enzymes was altered. Further studies are necessary 
to understand the significance of these changes. In a 
small group of women receiving oral contraceptives no 
significant changes could be observed in liver function.

Dr. Leela Iyengar presented her observation on the 
role of protein nutrition on estrogen levels in Indian 
women. In view of the poor nutritional status and low 
birth weights of infants in a large segment of the popu
lation, it is essential to know the levels of urinary 
estrogen, which is an index of placental function. 
Dr. Leela Iyengar discussed the efficacy of the use of 
2-hour urine samples for determination of estrogens 
since it could be used as a routine antinatal procedure to 
determine placental efficiency.

It was observed that as pregnancy advanced to term, 
the levels of urinary estrogens were significantly lower 
in low socio-income groups as compared to women 
belonging to high socio-income groups. On supple
mentation with proteins and calories in the last four 
weeks of pregnancy, a considerable improvement in 
birth weights and urinary estrogens could be brought 
about in the malnourished group. During discussion, 
Dr. Iyengar brought to light the role of various nutri
tional factors which could alter the synthesis and 
metabolism of estrogens by the fetus, placenta and the 
mother.

Since all the papers presented at the symposium 
concerned primarily with nutritional implications of 
the hormone actions, the symposium was of interest to 
nutritionists as well as endocrinoligists.

P. G. T ulpu le



Book Reviews
World Protein Resources Advances in Chemistry 

Series 57, Edited by Robert F. Gould, American 
Chemical Society Publications, Washington, D. C., 
1966, pp 385, price $ 7.00.

The book under review is a publication of the proceed
ings of a symposium sponsored by the Division of 
Agricultural and Food Chemistry at the 150th meeting 
of the American Chemical Society held in Atlantic City,
N. J. in September 1965, under the Chairmanship of 
Dr. Aaron M. Altschul.

The problem of providing adequate quantities of 
good quality protein in the diets of the population in 
developing countries of the World is truly an immense 
one and it is said that more than twice as much protein 
will be needed by the year 2000 a .d . even if there is no 
improvement in diets. Against this background, it is 
appropriate that the symposium on World Protein 
Resources has tried to discuss the prospects of increasing 
the supplies of conventional and new protein foods on 
the basis of accumulated knowledge and technology 
in this field in recent years. The symposium has been 
aptly dedicated to the memory of Maurice Pate of 
UNICEF, who pioneered the cause of relief feeding 
programme for children, all over the world. Many well 
known and active workers from different countries have 
participated in the 2-day conference.
The papers presented have been divided into four main 
sections. The first of these contains six papers, five 
of which discuss the general outlook for animal proteins 
viz. beef, poultry, pigs and meat, fish protein concent
rates and seed protein concentrates with the leading 
article on “Protein supplies and prospects: The pro
blem” by Dr. J. C. Abbott of the FAO. The sixth paper 
on the production of lysine and methionine discusses 
the chemical and fermentation methods of production 
of these amino acids which are in large demand for 
supplementation of food and feed proteins. The 
second section listing five papers deals with seed protein 
products based on cottonseed, soya and groundnut and 
the developments in the technology of lipid-protein 
isolates. The concept of alurins in seed materials 
and their characteristics are detailed in the last paper 
of this section. The third section has four papers, 
one of which discusses the methods of measurement 
of nutritional availability of amino acids in foods. 
Another paper by Dr. Leiner reviews the intrinsic toxic 
substances associated with seed proteins. The remain
ing two papers deal with mycotoxin contamination of 
foods and approaches to the elimination of aflatoxin 
in protein concentrates. The last five papers in the 
final section of the book consider future developments

on maize, safflower, bacteria, fungi and coal as protein 
resources. While the introduction of high quality 
protein gene into high yielding hybrid maize varieties 
will have a great impact upon agriculture and human 
nutrition in many areas of the world, much remains to 
be done to develop suitable high quality edible protein 
from lower plant forms such as bacteria, fungi and mold.

The wide range of possibilities of solutions to fill the 
protein gap, now and in future, are thus focussed in 
the twenty different chapters of this book and this 
should be of great interest to protein chemists, nutri
tionists and technologists, the world over. The book 
has an excellent get-up but has a few printing errors 
though of little consequence.

The objectives of the symposium to stimulate greater 
interest and development in plant and animal protein 
foods are thus accomplished by this timely publication.

N. Subramaniak

Sulfur Dioxide—Applications in Foods, Beverages and
Pharmaceuticals by Louis S. Schroeter , Pargamon
Press First Edition, (1966) Pp. x+342, Price Sh. 70/-
This book is a useful addition to the series of recent 

publications on food science and technology. The 
topic dealt with is of considerable importance, since 
chemical preservatives, of which sulphur dioxide forms 
an important member, play a highly significant role in 
food technology. In recent years, a considerable 
amount of data has been collected on the chemistry as 
well as on the application of sulphur dioxide in a variety 
of food products. In order to highlight these findings, 
the author has dealt in great detail the basic know
ledge concerning the preparation, properties, reactions 
—inorganic as well as organic—of sulphur dioxide in 
the first four chapters which occupy nearly half the book.

Chapters V and VI describe at some length a variety 
of analytical techniques that have been developed for 
the estimation of sulphur dioxide employing iodometric, 
polarographic, colorimeteric and chromatographic 
techniques, as well as X-ray and spectrophotographic 
methods. Recent developments in the estimation of 
sulphur dioxide in beverages employing special techni
ques, have also been dealt with. Under specific appli
cations, practically all types of food products ranging 
from fruits to meat, fish, dairy products, spices, starches, 
etc., have been included. The data given and the 
references to literature cited are of considerable interest 
and importance to the food technologist.

Chapter VII, which deals with pharmaceutical 
applications, is fairly exhaustive and refers to a variety
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of topics, such as, effect of sulphur dioxide on oxygen 
absorption by solid drugs, pH and buffer capacity, 
sulphite antioxidant activity, kinetics and mechanism 
of drug-sulphite reactions and specific applications of 
sulphite antioxidants in the case of typical drugs, like 
antibiotics, steroids, vitamins, etc.

In Chapter VIII, which deals with the toxicity of 
sulphur dioxide, Government regulations, with special 
reference to plants, animals and human beings, when 
sulphites are administered through inhalation—oral and 
parentereal methods, etc.—have been fully dealt with. 
Chapters VII and VIII will thus be of value to the 
pharmacologist as well as to the food scientist.The subject 
index, which covers nearly 45 pages, is exhaustive.

On the whole, the book is a welcome addition to the 
reference library of persons engaged in research as well 
as developmental aspects of food science and technology, 
especially in relation to the use of chemical preservatives.

G. S. Siddappa

Food Processing & Packaging Directory 1967-68. Edited 
by R. De Giacomi, F.R.I.C., Editor of the monthly 
journal “Food Processing & Marketing” . Published 
by Tothill Press Ltd. (1039 pages. Obtainable from
N. T. P. Sales & Distribution Ltd., 40 Bowling Green 
Lane, London, E.C. 1., Price 70s. plus postage 3s 6d. 
The compilation of the eighth edition of the Directory 

involved a complete revision of the contents, with a 
number of new entries, and a few deletions. The 
section which gives a summary of food standards and 
regulations of 69 countries, has been revised so as to 
represent the position at March 1967. The form of 
presentation, which has been built up over the years, has 
been retained as this has not merely been found con
venient but has now become familiar to users of this 
Directory. The main sections are: Food processors, 
suppliers of packaging materials, suppliers of com
modities, brand names, suppliers of plant, equipment 
and packaging machinery, food laws and consultants.

In addition, there are the usual sections giving parti
culars of Government Departments, Trade and Research 
Associations, Royal Warrant Holders, etc.

Notes and News

First Batch of Food Technologists From the IFTTC out
At a colourful ceremony in the Crawford Hall, Mysore, 

on 11th July 1967, 23 candidates of the International 
Food Technology Training Centre at the Central Food 
Technological Research Institute, Mysore, were 
presented with provisional degree certificates by 
Shri K. R. Ramachandran, officiating Vice-Chancellor 
of the Mysore University. This was the first batch of 
students to complete successfully the M. Sc. Course in 
Food Technology of the Mysore University. Sixteen 
of these students were from India, representing various 
states, five from Thailand and two from Philippines. 
Mr. S. Neelakantan (India) and Mr. P. Panpaprai 
(Thailand) were awarded the Girdhar Lai Gold Medal 
for their best performances throughout the duration 
of the course.

The International Food Technology Training Centre 
(IFTTC) was set up in 1964 in accordance with an 
agreement between the Government of India and the 
Food and Agricultural Organizations of the United 
Nations. The object of this Centre is to train personnel

from South-East Asia in food science and technology, 
so that they can play an effective role in the rapid 
and rational development of modern food processing 
industries in the region.

Congratulating the successful candidates, Shri Rama
chandran expressed satisfaction and pride that Mysore 
University had grown in a desirable new dimension, 
far beyond its frontiers. All this was possible due to 
the utmost co-operation between the Govt, of India, 
FAO, Canadian Freedom from Hunger Foundation 
and CFTR1 with its excellent facilities and competent 
staff. While the University had registered a phenomenal 
growth, during these last five decades, there was simul
taneously a shift in emphasis. Although the basic ideals 
of ‘learning for its own sake” still remained the 
same, in an age dominated by technology, one could 
not ignore the call to train technologists.

In an appeal to the successful graduates, he said that 
their education did not end with this degree. The 
important thing was that they were equipped to face the 
toughest problems and devise ways and means of 
solving them. Food preservation was a field of service



127 JOURNAL OF FOOD, SCIENCE & TECHNOLOGY, VOL. 4 , OCTOBER 1967

which was, by far the most important today, especially 
in this region and naturally the responsibilities were 
immense. It was still a far way to go to banish hunger 
from the world, when it would no longer be necessary 
to establish Freedom from Hunger Foundations.

Mr. J. H. Hulse, Chief, Food Science and Technology 
Branch, Nutrition Division of the FAO, Mr. N. T. 
Currie, Canadian Hunger Foundation, Mr. R. 
Balasubramanian, Joint Secretary, Department of Food, 
Ministry of Food & Agriculture, Government of India, 
Dr. W. J. Gall, Director, IFTTC, Dr. H. A. B. Parpia, 
Director CFTRI and Co-Director IFTTC, and members 
of the staff of the University of Mysore and the CFTRI 
were present.
Institution of works managers (London) Indian Branch

Institution of works Managers (London) Indian 
branch is holding a 2-day National Conference of 
Works Managers on the 8th and 9th of December 1967 
in Bombay. The conference will be the first of its 
kind to be held in India and is also the first to be arranged 
by the Institution of Works Managers (London) on a 
national scale outside England.

The subject of the conference is “The Indian Industry 
Today” and sessions will be held on the following: 
(1) Exports—How?, (2) Labour Legislation—Too
much? and (3) Industrial Discipline and Productivity.

The conference is to be inaugurated by Shri V. V. Giri, 
Vice-President of India on the 8th December 1967 and 
a number of prominent industrialists, Govt, spokesmen 
and Trade Unionists from different parts of India have 
agreed to present papers and participate in the dis
cussions.

An official delegation from the Institution’s parent 
body in the U. K. headed by the General Secretary, 
Mr. G. J. West is also arriving to participate in the 
conference.

Further particulars about the conference can be had 
from the Hon. Secretary, Indian Branch, Mr. M. R. 
Lodh, C/o Devidayal Cable Industries Ltd., Pokhran 
Valley, Thana, Maharashtra.
All India symposium on refrigeration, Air-conditioning 
and environmental control in the dairy industry

A Symposium on the above topic has been organised 
by the Indian Institute of Technology, Kanpur with 
the cooperation of the Indian Dairy Science Association 
and Indian Association of Food Technologists on 24th 
and 25th of November 1967. Engineering aspects 
and problems of the dairy industry and related industries 
will be discussed there. The technical papers cover 
the range of applied engineering science in the fields 
of heat and mass transfer, refrigeration, storage and

ttransporation and the various unit processes involved 
in the production of powdered milk and other milk 
products. Indian Institute of Technology will play the 
host and have included in the programme, conducted 
tours of the Institute and tour to other dairy units 
nearby. Further information may be obtained from 
Dr. L. S. Srinath, Head, Department of Mechanical 
Engineering, Indian Institute of Technology, Kanpur 
(U. P.).
B. C. Roy National Award 1969

The Management Committee has decided that the 
following three awards may be given during the year 
October - November 1969.

1. Good and capable teacher in Medicine (civil or 
military).

2. Specialists in different branches of medicine.
3. Service in the socio-medical relief.
The award will be of the value of Rs. 200/- each, one 

award to be given in each of the five categories once in 
five years from 1969.

Nominations for the award, indicating the role of 
person or persons in the category may be sent to the 
Secretary, B. C. Roy National Award Fund, Office of 
the Medical Council of India, Temple Lane, Kotla 
Road, New Delhi-1, Nomination forms will be avail
able from the above address from November 1967 and 
the nomination should be sent before 31st March 1969.
Silver Jubilee Research award 1960

To commemorate its Silver Jubilee in 1959, Medical 
Council of India had created a Silver Jubilee Research 
Award Fund. The fund has now been registered under 
the societies Registration Act XXI of 1960, and is 
being managed by a Committee of Management. The 
Management Committee has decided to make the next 
award during November, 1969. This award will be 
open to all citizens of India and foreign nationals who 
have spent considerable time for research in India, and 
who have distinguished themselves by outstanding 
original research in the field of medical and allied 
sciences. The value of the award will be Rs. 25,000/- 
along with a gold medal of the value of Rs. 1,000/-. The 
award, for the present, will be presented once in 5 years 
at a ceremonial function at which the successful candi
dates would be required to make an oration.

The award will be made on the basis of nomination 
of candidates to be submitted alongwith copies of 
monographs and reprints of nominees’ special study 
and research. These would be scrutinized by an 
Expert Committee which will be constituted by the 
Committee of Management as and when necessary 
and they would make their recommendations to the
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Committee of Management. The decision of the 
Committee of Management of the Silver Jubilee Research 
Award Fund of the Council shall be final.

In case of a joint research, the award shall be divided 
between the workers in such proportion as may be 
decided. The role of the person nominated for the 
award should be clearly indicated so as to make it 
easy to determine whether the major part of the work 
has been done by that person.

Nominators are requested to forward nomination 
forms complete in all respects as indicated in the 
instructions.

Blank nomination forms can be had from the 
Secretary, Silver Jubilee Research Award Fund, Office 
of the Medical Council of India, Temple Lane, Kotla 
Road, New Delhi-1, from November, 1967, and 
completed nomination forms should reach him not 
later than 31st March, 1969, through registered A.D.
Indian Standards News
The following standards have been published.

Thiometon Emulsifiable con
centrates IS:3905-1966

Ziram Water Dispersible Powder IS :3901-1966 
Hand Maize Sheller IS :3939-1967
Mackerel Canned in Brine IS:3849-1966 
Ghee Refinery-Recommendation IS:3922-1966 
Rum IS:3811-1966
Butter fat-sampling and test IS:3508-1966 
Broiler feeds IS:4018-1967
Chlordane Emulsifiable con

centrates (Revision) IS :2682-1966

Price
Rs.
3.50
3.50 
2.00
1.50
5.00
1.00 
1.00
4.00
6.00

Code for sanitary conditions 
in Fish Industry-preproces
sing stage

—do— — do— Part II
Ajwan
Dehydrated Onion 
Cinnamon 
Cloves whole
Pork, Luncheon, Meat canned 
Code for construction of Abat

toirs
Methods of sampling tea 
Glossary of tea testing terms 
Poultry feed (revised)
Balanced feed mixtures for 

cattle (revised)
Cereals
Malted skimmed milk food 
Maida (Revised)
Soji (revised)
Physical Methods of Analysis 

of food grain Part 1
Part 2 
Part 3

One piece milk can

DOC : AFDC :27(584) 
DOC:AFDC:27(585) 
DOC : AFDC :21 (593) 
DOC: AFDC :21(595) 
DOC : AFDC :21 (608) 
DOC:AFDC:21(616) 
DOC :AFDC: 18(560) 
DOC :AFDC: 18(588)
DOC : AFDC : 16(592) 
DOC :AFDC: 16(602) 
DOC :AFDC: 15(607)
DOC : AFDC : 15(559) 
DOC:AFDC:31(539) 
DOC: AFDC :34(622) 
DOC: AFDC :32(609) 
DOC : AFDC :32(610)
DOC: AFDC :26(533) 
DOC: AFDC :26(53) 
DOC: AFDC :26(597) 
DOC:AFDC:35(618)

The following Standards Specifications have been 1.
issued for wide circulation :

2.Pesticides
Toxaphene Technical DOC :AFCDC :6(301)
Thiram, Technical DOC :AFCDC :6(570) 3.
2, 4-D Technical DOC : AFCDC :6(571)
Endosulfan Technical DOC : AFCDC :6(572)
Endosulfan Dusting Powders 
Endosulfan Emulsifiable Con

DOC: AFCDC :6(573) 4.
centrates DOC: AFCDC :6(574)

Endosulfan Water Dispersible 5.Powder Concentrates DOC: AFCDC :6(575)
Binapacryl, Technical 
Binapacryl, Emusifiable Con

DOC: AFCDC :6(576) 6.
centrates DOC: AFCDC :6(577)

Dry Salted Mackerel DOC: AFDC :27(578)
Canned Tuna DOC: AFDC :27(579) 7.
Fishmeal as Livestock feed DOC:27(580)

Copies can be obtained from the office of the Indian 
Standards Institution, New Delhi, Bombay, Calcutta, 
Kanpur and Madras.
Association of Food Technologists 
LIST OF NEW MEMBERS
Life Members

Dr. S. Varadarajan, Research Unit, Hindustan 
Lever Ltd., Haji Bunder, Sewri, Bombay-16.
Dr. D. V. S. K. Rao, Research & Development 
Manager, Britannia Biscuit Company, Reay Road, 
Bombay - 10.
Mr. V. G. Rajadhayasha, Technical Director, 
Hindusthan Lever Limited, Hindusthan Lever 
House, Backbay Reclamation, Bombay -1.
Mr. H. A. Souter, Production Manager, Food 
Specialities Limited, 3, Mathura Road, P. O. 
Box No. 611, Link House, New Delhi.
Mr. M. G. Sathe, Food Technologist, Sathe 
Biscuit & Chocolate Co. Ltd., P.O.B. 597, Poona-2. 
Mr. B. B. Sardeshpande, Managing Director, Corn 
Products Co. of India Ltd., Shriniwas House, 
Waudby Road, Bombay-1.
Dr. B. P. Baliga, Technical Director, Tata Oil Mills 
Co. Ltd., Bombay House 24, Bruce Street, Bombay-1.
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Members (yearly)
1. Mr. R. N. Ramarti, 51, Thambu Chetty Street, 

Madras - 1.
2. Miss Shanty Agnes, c/o. Mr. M. D. Devadason, 

Dean, Regional College of Education, Mysore-6 
(Associate member)

3. Mr. G. S. Purohit, 2/1034, Bhaidas Mehta’s 
Street, Sagrampura, Surat-2.

4. Mr. A. S. Sareen, 17/26, Punjabi Bagh, Delhi-26.
5. Mr. H. P. Kardikar, Asst. Factory Manager, Corn 

Products Co. India Ltd., Shriniwas House, 
Wadudby Road, Fort, Bombay-1.

6. Mr. R. Vasudeva Murthy, Managing Director, 
Sri Gajanana Rice & Oil Mills Ltd., Ediga 
Eztension, Mysore.

7. Mr. J. C. Jaisani, Student, F.A.O., I.F.T.T.C.,
C.F.T.R.I., Mysore-2 (Associate member)

8. Mr. K. Ramaseshan, Asst. Development Manager, 
Hindustan Lever Ltd., G. T. Road, Ghaziabad 
(U. P.)

9. Mr. Greechar Pejaraprasithdi, Student, F.A.O.,
I.F.T.T.T.C., C.F.T.R.I., Mysore-2 (Associate 
member).

10. Mr. B.H. Lee, Student, F.A.O.I.F.T.T.C.,C.F.T.R.I. 
Mysore-2 (Associate member).

11. Mr. M. S. Baniwa.1, Student, F.A.O. I.F.T.T.C.,
C.F.T.R.I., Mysore-2 (Associate member).

12. Mr. Sushil Kumar, Student, F.A.O., I.F.T.T.C.,
C.F.T.R.I., Mysore-2 (Associate member).

13. Mr. M. K. Patni, Student, F.A.O., I.F.T.T.C.,
C.F.T.R.I., Mysore-2 (Associate member).

14. Mr. Vilas Fedane, Poysha Industrial Co. Ltd., 
Messant Road, Sewri, Bombay-33.

Change of address
1. Shri R. C. Katiyar, Fruit Unit, Naubahar, Simla-2, 

Himachal Pradesh.
2. Mr. R. B. Rao, Britannia Biscuit Co. Ltd. M.T.H. 

Road, Padi, Madras-50.
3. Mr. R. L. Goje, Horticultural Development 

Officer, Konkan Region, Ratnagiri, Maharashtra 
State.

4. Mr. Hariraj Singh, 55/8, Labour Colony, Nawab- 
ganj, Kanpur-2 (U.P.)

5. Mr. C. S. Ramadoss, Dept, of Biochemistry & 
Biophysics, Banaras Hindu University, Varanasi-5 
(U. P.)

6. Mr. M. Madalagatti Rao, Asst. Horticulturist, 
University of Agric. Sciences, Dharwar.

7. M. Mulla, Assistant Animal Scientist, Regional 
Research Station, University of Agricultural 
Sciences, Raichur, Mysore State.

BOOKS RECEIVED
1. Commission 4 of International Institute of Refrigeration 1965 Supplement to the 

Bulletin of the Institute of the International Refrigeration 177, Boulevard, Malesherbes, 
Paris 17°, France.

2. Chemistry and Physiology of Flavours — Symposium on Foods edited by H. W, 
Schultz, E. A. Day and L. M. Libbey, A. V. I. Publishing Co. Inc., P. O. Box No. 388, 
West Port, Conn., U, S. A.

3. Technology of wine making by M. A. Amerine, H. W. Berg and W. V. Cruess,
A. V. I. Publishing Co. Inc., P. o. Box 388, West Port, Conn., U. S. A.



Food Science and Technology Abstracts

1. General
1.23 O x a la te  c o n te n ts  o f  fo o d s  c o m m o n ly  u se d  in K a sh m ir , S. K aul 

& S. L. Verma, In d ia n  J . m ed . R e s ., 1967, 55(3), 274,Oxalate content of different foods consumed by Kashmiris is determined to find out how far this influences the rural lithiasis, 
a  most commonly observed disease among Kashmiris. k . a . r .

2. Cereal
2.53 D is tr ib u tio n  o f  lip ids in a ir  fr a c tio n e d  flo u rs , R. D. D aftary, 

A. B. Ward & Y. Pomeranz, J . F d  S c i. , 1966, 31(6), 897. Lipids were extracted with petroleum ether, water saturatedbutanol following petroleum ether, or directly with water saturated butanol. Fractionation was done by silicic acid column and TLC. Lipid contents increased with increase in protein contents of flour fractions. The original flour contained a higher concentration of total and bound lipids than the residual coarse flour; the two flours contained comparable amounts of protein.
a . A .

2.54 D ete rm in a tio n  o f  a  b a c ter ia l a — a m y la se  o f  d a m a g e d  
s ta rch  in  w hea t flo u r . A p p lica tio n  in  an  in d u s tr ia l co n tr o l labor
a to ry , Y. Audidier, and others, In d s  a lim en t, a gric ., 1966, 
83 (12), 1597.The new method is based on hydrolysis by a bacterial a — amylase. Rapid and reproducible, this method is well adapted to laboratory control. It is shown that raw starch granules from one variety present equal sensitiveness to this enzymic action, whatever their anatomical origin, but differ in sensitiveness according to varieties. The rate of enzymic hydrolysis of damaged starches is much greater as their damage level is higher. a. a.

2.55 S o m e  p ra c tic a l a sp ec ts  o f  th e  u se  o f  w h ea t f lo u r  in  b rew ing , 
P. W. R ussell Eggitt, M illin g , 1966, 147 (26), 575.The confirmation of earlier results of research in commercial practice has been detailed with special reference to; improved shelf life; taste tests; feeding and metering flour; and mashing problems. B. s. N.

2.56 U tiliza tio n  o f  ca lc iu m  f r o m  lim e -tre a te d  corn , J. E. Braham, 
& R. Bressani, N u tr . B ro m a to l. T o x ic o l., 1966, 5 (1), 14. In growing albino rats, the calcium in lime-treated corn wassignificantly better retained than in untreated com, but not at the same level as that from skim milk. The addition of L-lysine HC1 resulted in an increase in Ca absorption and retention, both from the treated and untreated com, and the addition to lime-treated com of an amino acid mixture that fulfilled the requirements of the rat, resulted in Ca retention and absorption levels similar to those observed with skim milk. a.a.

2.57 Q u a lity  eva lu a tio n  o f  ir ra d ia ted  P a k is ta n i  rice , N orman 
W. Tape &  W. E. F erguson, F d  Irra d ., 1966, 7 (1-2), A22. Irradiation of rice to control insect infestation does not changethe quality of rice. The flavour, colour and texture of rice was not affected by 30,000 rads. At 60,000 rads, there was slight harmful effect on flavour. The niacin and thiamine content was not changed by irradiation. a. a .

2.58 F in e  g rin d in g  o f  w hea t m il l  f e e d s  a n d  w hole w h ea t f o r  
in d u s tr ia l u se , A. C. Stringfellow, A. J. Peplinski & V. F. 
P feifer, C erea l S c i. T o d a y , 1967, 12(2), 43.Fine grinding is easily done with a pin mill and any over size

particle is removed by conventional sifter or an air classifier for further grinding. Mill feed products were prepared with particle sizes as low as 64 M (17xx, 230—mesh). Fine grinding and air classification separated upto 25% of the mill feeds into fractions containing 20-25% protein. a. a .
2.59 T ech n ica l tren d s  a n d  d ev e lo p m e n ts  in f lo u r  m illin g , 1955-1965 Parts,l, 2,3, P. G. A izlewood, M illin g , 1967, 148 (1), 5; 148 (5), 92; 148(11), 217.Review.
2.60 L o n g  te rm  s to ra g e  o f  w heat, S. W. P ixton & S. T. Hill, 

J . S c i. F d  A g r ic ., 1967, 18 (3), 94.The changes in the chemistry and in the baking and physical characteristics taking place in grain, stored for 8 years under four conditions (under varying conditions of oxygen concentration and temperature of the grain) have been discussed. k . a. r.
2.61 E ffe c t  o f  h ea tin g  on  brow n  r ice  co m p o s itio n  a n d  q u a lity , 

Tetsuya Iwasaki & Tatsuo Tani, C erea l C h em ., 1967, 44 (2), 
204.The effects of heating temperature on moisture content of rice to be heated, and of heating time on many properties of rice, were studied. Enzyme activity, reducing sugar content, and acidity of water extract changed during heating and were good indicators for judging changes in quality of rice. Enzyme activities went down; reducing sugars increased. Viability of rice (14.3% moisture) was well preserved even after heating at 60°C for 1 hr but was destroyed by heating at 70°C for 1 hr. Cooking quality tests of heated rices confirmed that heating has an effect similar to that of aging on rice texture, but no effect on fat acidity or on gelatinization temperature of rice flour. High moisture rices showed less resistance to heating than low-moisture rices. Heating temperature was a greater factor than heating time and only the increase in reducing sugars was influenced by heating time.

A . A .
2.62 C om p a ra tive  co m p o s itio n  o f  w a x y  a n d  n o n -w a x y  rice, 

Amanda J. Vidal & Bienveniao O. J uliano, C erea l C h em ., 
1967, 44 (1), 86.Three pairs of isogenic lines of rice differing in the waxy gene were studied for content and composition of fat, protein, and starch in the brown rice. Each pair had the same gelatinization temperature. Apart from the absence of amylose in the waxy rice, its amylopectin had a lower intrinsic viscosity than the corresponding non-waxy amylopectin. Differences in the quantity and composition of lipid and protein were slight and not consistent for the three pairs of lines. a. a .

2.63 D ete rm in a tio n  o f  to ta l su lp h u r  in w hea t w ith  E D T A  a n d  
E C T A  a fte r  n itr ic -p erch lo ric  a c id  o x id a tio n , W. D. Basson, 
C erea l C h e m ., 1967, 44 (1), 92.A rapid method for the determination of sulphur in plant material is proposed. EDTA and EGTA are used as chelating agents for the Ba++ in BaSO.4 . Correlation with AOAC method was good. a. a .

2.64 M o is tu r e  a d sorp tio n  b y  w h ea t f lo u rs  a n d  th e ir  c a k e  b a k in g  
p er fo rm a n c e , C. G ur-Arich, A. I. N elson, M. P. Steinberg & L. S. W ei, F d  T echnol. C ha m p a ig n , 1967, 21 (3A), 412.The moisture adsorption isotherm of wheat flour was independent of the particle size distribution of the flour. The sorptive capacity of flour decreased with increasing protein content. The



131 JOURNAL OF FOOD SCIENCE &  TECHNOLOGY, VOL. 4 , OCTOBER 1967

sorptive capacity of starch fractionated from flour was higher than that of gluten fraction. The adsorption isotherm of the original flour at the low range of water activities was higher than that of either starch or gluten alone. The water soluble fraction of the flour did not contribute to the water activity of flour. Cakes baked from flour of decreasing particle size distributions exhibited significantly increasing cake volumes and decreasing sorptive capacity. a. a.
2.65 E x te n s iv e  a n a ly se s  o f  f lo u rs  a n d  m il l  f e e d s  m a d e  fr o m  n ine  

d iffe ren t w hea t m ix e s . 11. A m in o  ac id s , m in era ls , v ita m in s  a n d  
g ro ss  en erg y , D. H. Waggle, M. A. Lambert, G. D. M illep, E. P. F arrell & C.W. D eyoe, C erea l C lien t., 1967, 44 (1), 48. Wheat, bran, shorts, reddog, germ, and flour from mixes offive hard red winter, two hard red spring, one white, and one soft red winter wheat were analysed for 17 amino acids, 9 vitamins and related compounds, 15 minerals, and gross energy content. The amino acids determined by ion-exchange chromatography were lysine, histidine, arginine, asparatic acid, threonine, serine, glutamic acid, proline, glycine, alanine, cystine, valine, methionine, isoleucine, leucine, tyrosine and phenylalanine. Vitamins and related materials determined were niacin, pantothenic acid, folic acid, thiamine, riboflavin, pyridoxine, alpha-tocopherol, biotine and choline. Levels of these minerals were determined: Ca, P, K, Na, Mg, Zn, Fe, Mn, Cu, Se, B, Sr, Al, Ba and Co. As is well known, mill feeds contained higher levels of vitamins, minerals and amino acids, than flour milled from the various wheats used. a . a .

2.66 Im p ro ve m en t o f  sem o lin a  q u a lity  th rough  s te a m  tre a tm e n t  
o f  D u ru m  w hea t, G. N. Irvine, J. W. Bradrey & H. C. Black, 
C erea l C h e m ., 1967, 44 (2), 230.Steam conditioning of durum wheat in order to inactivate enzyme lipoxidase and diminish, if not eliminate loss of semolina pigment during pasta processing may be satisfactorily accomplished at a laboratory level in a wheat washer at 40-60 lb. for =  1 min around 120°F. b. s. N.

2.67 M a c a ro n i b ro w nn ess, R. R. M atsuo & G. N. I rvine, 
C erea l C h em ., 1967, 44 (1), 78.Brownness in macaroni has been attributed to a Maillard-type reaction. However, brownness arising from a varietal characteristic of durum wheat has been found to be due to a water- soluble protein. This component is readily extracted with water, producing a reddish brown solution, and exhibits an absorption maximum at 400 m /x. It is a basic protein as shown by the amino acid composition, by its behaviour during electrophoresis and by ion-exchange column chromatography. Analysis suggests that the component is associated with copper. a. a.

2.68 S o m e  ch a ng es  in  N o . 2 corn  s to r e d  tw o  y e a rs  a t  m o is tu re  
co n te n ts  o f  14.5 a n d  15.2% a n d  tem p era tu re s  o f  12°, 20°, a n d  25°C , C. M. Christensen, C erea l C h e m ., 1967, 44(1), 95. Samples of No. 2 corn stored at 14.5% moisture content (m.c.)retained essentially their original condition, as judged by appearance, invasion by storage fungi, germination percentage, and final fat acidity value, when kept at 12°C for 2 yr; and changed only slightly in 1.5 years at 20°C. In the samples kept at 15.2% m.c., changes in the characteristics measured were slight in 6 months at 12°C, but appreciable after 2 years. Differences in condition of the samples kept at 14.5 and 15.2% m.c. and 20°C, were relatively large after 1-2 years. The samples stored at 25°C deteriorated rapidly at both moisture contents. a. a.

2.69 S tu d y  o f  p h y ta s e  a n d  flu o r id e  e f fe c ts  in  g e rm in a tin g  corn  
seed s , Chong W. C hang C erea l C h e m ., 1967, 44 (2), 129.

Properties of phytase were studied with endosperm — scutellar tissue of com seedlings 4 days old. The corn phytase lacked a strict substrate specificity. Optimum incubation temperature of the enzyme was 50°C., optimum pH was 5.6 and the Michaelis constant (Km) was 0.9 x 10~ 4 moles per liter. The highest total enzyme activity was located in the fraction at 1,700 Xg. the supernatant at 20,0 0 0Xg was the location of the highest enzyme activity. The enzyme survived high temperature, was activated by calcium chloride and was inhibited by sodium fluoride. Fluoride prevented phytin breakdown and inhibited growth during com germination. a. a.

3. Pulses
3.12 V in ittg  p ro ced u res  a n d  th e ir  in fluences  on  y ie ld  a n d  q u a li ty  

o f  p e a s , D. J. Casimir, R. S. M itchell, L. J. Lynch & J. C. 
Moyer, F d  T echnol. C ha m p a ig n , 1967, 21 (3a), 427. Information was obtained on the performance of faure typeviners (stationary and mobile) and two other types of mobile pea harvesters. Faure type viners (stationary and mobile) gave better pea yields and prevented damage more effectively. The texture changes were evaluated by the maturometer. Damage counts and the classification of damage were related to the mechanism of removal of the peas from pods. j . v. s.

3.13 Q u ick -co o k in g  L im a  a n d  o th e r  b ea ns , Louis B. R ockland 
& E ugene A. M etzler, F d  T echno l. C h a m p a ig n , 1967, 21 (3A), 344.The process consists of: (1) Intermittent vacuum treatment (Hydrovac process) for 30 and 60 min. in a solution of inorganic salts; (2) soaking for 6 hr in the same salt solution; (3) rinsing; and (4) drying. The hydration medium contains sodium chloride, sodium tripolyphosphate, sodium bicarbonate, and sodium carbonate. The process has been adapted for making quick cooking products from other types of beans, soybeans and peas. Cooking time for most processed beans varied between 25 and 35 min. At 8.5 to 9.5% moisture quick cooking Lima beans remained acceptable for at least 6 months at ambient conditions. Nutritive value of processed and untreated Lima beans was similar. j. v. s.

4. Fruits, Vegetables and Tubers
4.63 Irra d ia tio n  o f  m a n g o es. 1. R a d ia tio n  in d u c ed  d e la y  

in  r ipen ing  o f  A lp h o n so  m an g oes, S. D. D harkar, K. A. Sava- 
gaon, A. N. Srirangarajan & A. Sreenivasan, J . F d  S c i. ,  1966, 31 (6), 863.Extension of storage life of unripe and mature A lp h o n so  mangoes could be achieved at an optimum dose of 25 Krads, when irradiated under air, N2 or C02. Irradiation under N2 atmosphere minimised changes in organoleptic quality, ascorbic acid, and carotenoids, and allowed least spoilage. A 6-day delay in ripening could be expected in fruits irradiated with 25 Krads under N3 or air. Radiation effect on fruit skin is more prominent in terms of inhibition in chlorophyll disappearance and carotenoid formation than in ripening changes in the meat of the fruit.

A . A.

4.64 Irra d ia tio n  o f  m an g oes. 2. R a d ia tio n  e ffe c ts  on  s k in -  
c o a te d  A lp h o n so  m an g oes, S. D. D harkar, K. A. Savagaon, A. N. Srirangarajan & A. Sreenivasan, J . F d  S c i . , 1966, 31(6), 870.
Mangoes coated with an emulsion made of an acylaieJ monoglyceride preparation showed physiological damage due to inhibition of respiration and this can be rectified by a spurt in activity when fruits were irradiated in air or N2. Irradiation in C02
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which also retards respiration, ¡showed physiological damage which is reversible. Suppression of respiration beyond an optimum level seems to be responsible for irreversible damage to the fruit. Organoleptic evaluation, analysis for fruit constituents, skin colour and pressure tests showed that storage life of the fruit can be increased by combining skin coating with irradiation under airorN2. a . a .

4.65 Y a m  S to ra g e . I .  A  review  o f  y a m  s to ra g e  p ra c tic e s  a n d  
o f  in fo rm a tio n  o n  s to ra g e  lo sse s , D. G. Coursey,
J . S to r e d  P ro d . R e s ., 1967, 2(3), 229.Review: 40 references. 5 tables.

4.66 P ro x im a te  co m p o s itio n  o f  rea d y -to -serve  p o ta to  p ro d u c ts , 
Elizabeth W. M urphy, Anne C. Marsh, K atrine E. 
White and Susie N. H agan, J . A m . d ie t. A s s . , 1966, 49 (2), 122. Data regarding moisture, food energy, fat, protein and carbohy-rate values of nine potato products; potatoes au gratin, potato chips, French fried potatoes, mashed potatoes, patties, puffs, scalloped potatoes and potato soup are presented. b. s. n .

4.67 C olou r  o f  c o o k e d  ca rro ts  re la te d  to  ca ro ten e  c o n te n t, N. C. 
Borchgrevink, & H elen Charley, J . A m . d ie t. A s s . ,  1966, 49(2), 116.Chromatographic, spectrophotometric and subjective evaluation studies have revealed that carrots cooked in saucepan had the highest carotene content, all trans-beta carotene, and possessed typical red-orange bright colour. Carrots cooked in pressure saucepan for 2 min. had the highest neo-beta carotene B although it had the lowest concentration of all trans isomer carotene. Destruction of all trans-beta isomer carotene along with some isomerization of the cis form results in lowering of colour intensity in cooked carrots. b. s. n .

4.68 S to ra g e  o f  p ic k lin g  cucum b ers, P. J. F ellers & I. J. P fling, 
F d  T echno l. C h a m p a ig n , 1967, 21 (1), 74.Regular and controlled atmosphere storage life of pickling cucumbers (Var. SMR-15) was highly dependent on the size of the fruit, storage temperature, and washing prior to storage. The best combination of temperature and atmosphere was 34°F at 5% CO 2—5%-02. The post storage life of cucumbers stored 3-4 weeks was only 12-18 hr. a. a.

4.69 G a s ch ro m a to g ra p h y  o f  th e  fie ld -g la ss -g reen h o u se -g ro w n , 
a n d  a rtific ia lly  r ip e n ed  to m a to e s  (L yc o p ers ico n  escu len tu m )K. B. D alal, L. E. Olson, M. H. Yu  & D. K. Salunkhe, 
Phytochem, 1967, 6(1), 155.Fifteen different peaks were resolved from red ripe tomato flavour extract by GC techniques. Except isobutanol, and n-hexanol, concentrations of the volatile compounds in the field tomatoes were higher than those in the greenhouse grown tomatoes. Artificially ripened tomatoes contained less volatile components.

a . A.

4.70 S tu d ie s  in  f r u i t  s e t  a n d  f r u i t  d ro p  in  c itrus . IV .  S w e e t o range, B. B. Sharma & G. S. R andhawa, In d ia n  J .  H o r t . , 1966, 
23 (1 & 2), 12.The growth regulators tried were: gibberellic acid, (GA-10, 25, and 50 ppm), 2,4-D (2.5, 5.0 and 7.5 ppm.), 2,4,5-T (2.5 5.0 and 7.5 ppm.) and parachlorophenoxyacetic acid (CIPA) (10, 20 and 30 ppm). The test trees were of H a m lin  and V alencia  

la te  varieties. GA proved best for fruit set (highest fruit set, at 50 ppm) during 1961, 1962, 1963. A significantly improved fruit set was also obtained at 7.5 ppm. level of 2, 4-D/2, 4, 5-T during 1961 - 1963. GA (10, 25 and 50 ppm) generally reduced fruit size.

Maximum fruit size, fruit diameter and fruit weight were obtained with 7.5 ppm. of 2, 4, 5-T. There were only slight changes in the physico-chemical qualities under various plant regulator treatments. j. v. s.
4.71 V a rie ta l res is ta n ce  in  ban an a  a g a in st A n th ra c n o se  fu n g u s  

(G loeospo rium  m u sa ru m ), D. P. Thakur & A. P. M isra, In d ia n  
J. H o r t. , 1966, 23 (1 & 2), 59.All 6 table varieties tested—H a rich a l, M a lb h o g , C h a m p a , C hin ia , 
M a rtb a n  and A ep a n  were susceptible while K a th ia  and M u th ia ,  both culinary varieties were fairly resistant. J. v. s.

4.72 B io ch em ic a l s tu d ie s  in th e  p h y s io lo g y  o f  sa p o ta . I. P h y s ic a l  
ch a ng es M. V. Sastry, In d ia n  F d  P a c k e r , 1966, 20 (6), 11. According to physical characteristics C ric k e t b a ll variety canbe harvested between 125 to 130 days from start. Development pattern shows a sigmoid curve indicating auto catalytic growth. The total life of the fruit is divided into five phases; the first phase coinciding with 50 days from the date of flowering. k .a.r .

4.73 B io ch em ic a l s tu d ie s  in  th e  p h y s io lo g y  o f  sa p o ta . I I .M a jo r  
ch e m ica l co n s titu en ts , M. V. Sastry, In d ia n  F d  P a c k e r , 1966, 
2 0 (6), 16.During growth there is active cell division and cell formation. Cellulose is almost constant throughout; however pectin synthesis differs from cellulose and lignin synthesis. Increase in sugars follows an epsilon curve. Fructose registers a constantly increasing trend while reducing sugars and glucose are similar in their synthesis. Non-reducing sugars being the dominant of all sugars during the final stages resemble almost total sugars in their synthesis. Starch is almost constant throughout the growth.

A. A.

4.74 D escr ip tio n  a n d  classifica tio n  o f  g ra p e  va rie ties , K. L. 
Chadha & G. S. R andhawa, In d ia n  J. H o r t. , 1966, 23 (1 & 2), 38.Review 196 references.

4.75 N itro g e n  m e ta b o lism  d u r in g  s to ra g e  in  re la tio n  to  th e  b r e a k 
d ow n  o f  app les. I . C ha n ges  in  p ro te in  n itro g en  le ve l in  re la tion  
to  incidence, D. Martin, T. L. Lewis & J. Cerny, A u s t .  J. 
agric . R e s ., 1967, 18 (2), 271.Increase in protein nitrogen content during cool storage (studied under 4 different rates of water loss) did not appear to be related to the development of break down. High nitrogen level in the fruit, high relative humidity in the storage atmosphere, and advanced maturity at harvest, all increased susceptibility to break down, but only the first of these factors influenced the protein nitrogen level. An inverse relationship between percentage water loss and break down incidence was demonstrated. k .a .r .

4.76 T e x tu re  o f  fr o z e n  veg eta b les: E f fe c t  o f  fr e e z in g  on  g reen  
b ea ns, M ilford S. Brown, J. S c i . F d  A g r ic ., 1967, 18 (2), 77. Blanching and cooking did not cause damage, but freezingcaused damage to the tissue. Very rapid freezing by immersion in liquid nitrogen prevented damage and reduced the texture degradation. At freezing rate lower than that required for preservation, immature cells of the parenchyma are at first damaged. Further reduction of the freezing rate caused breakage of other cell walls. When the freezing rate was changed during freezing, the part of the bean that froze rapidly was not damaged whereas that which froze slowly was damaged. Decreasing the freezing rate during freezing did not damage the portion of the bean already frozen. Sensory panels could distinguish texture differences in beans frozen at various rates. k . a. r .
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4.77 L o w  tem p era tiu re  a n d  th e  s to ra g e  o f  ca rro ts , W. Hugh 
Smith, /. F d  T echn o l., 1967, 2 (1), 89.The long term storage of carrots at 32°F resulted in more fungal rotting than at 34°F and this is due to low temperature injury. Above 34°F rotting developed rapidly and there was increased growth of shoots and rootlets. For storage upto 2 months temperatures in the range of 32-37°F are not critical. For longer storage 34’F is optimum. k . a. r.

4.78 A  fo r c e d  a ir  p reco o ler  f o r  p ic k l in g  cu cu m b ers, C. E. H ood, 
F d  T echnol. C ha m p a ig n , 1967, 21 (2), 190.More than 1000 bushels of 1962 season cucumbers were tested in a specially constructed and designed precooler (capacity 80 bushels). Time required for cooling cucumbers to desired storage temperature of 50-55°F was 35 to 55 min. depending on cucumber size, amount of ice in the hunker and initial temperature of cucumber stock. a. a.

4.79 S tu d ie s  on  p rep a ra tio n  a n d  s to ra g e  o f  a sh  g o u rd  p re se rve  
b y  th e  h o t co n tin u ou s co n cen tra tio n  p ro cess , B. S. R amachandra,L. S. Subba R ao & S. R anganna, In d ia n  F d  P a cker , 1966, 20(6), 5.An equipment making use of flow of air through the hot syrup for evaporation and controlling the rate of concentration, has been developed for the manufacture of preserve. The concentration is raised continuously at the rate of l°Brix per hour at 60°C till the final concentration is reached. The product is translucent and the syrup is clear. Storage changes and cost of manufacture are presented. a . a.

4.80 P lea ting  ra te s  o f  f r u i t  p ro d u c ts  in  an  a g ita te d  k e t t le , G. D. 
Saravacos & J. C. Moyer, F d  T echno l. C h a m p a ig n , 1967, 
21 (3A) 372.In fruits and fruit pieces (apples, apricots, pears and plums), the heating rate in steam jacketted kettle, of the fruit surfaces increased with particle size, speed of agitation; and jacket steam pressure to heat transfer coefficients could be calculated because of diversity of particle sizes, and shapes. The heating rates of purees were influenced mainly by their rheological properties. All the purees, except apple sauce were pseudoplastic. j. v. s.

4.81 P ro cess in g  o f  th e  rarer  tro p ica l f r u i t s , F. E. Seale, F d  
T echno l. A u s t . , 1967, 19 (5), 233.Fruits discussed are papaya, banana, passion fruit, mango, acerola, guava, lyche and Anona.

4.82 T lte d e tec tio n  o f  a d u lte ra tio n  o f  f r u i t  ju ic e s  b y  th in  la ye r
ch ro m a to g ra p h y , B. M. Alwarez, A n a ly s t , 1967, 2 (2), 176. The method applied to citrus/non-citrus juice is based on differences in the composition of fruit juices that are revealed by TLC. For non-citrus juices, 10% adulteration with apple juice, or 25% of another foreign juice can be detected as can 0 .1//xg of glycine in 5 ml. of citrus juice extract be detected. J. v. s.\4.83 S tu d ie s  on  th e  ca nning  o f  C oorg  M a n d a r in  orange seg m e n ts , C. B. K ariappa, B. A. S. R ao & G. S. Siddappa, J . F d  S c i. 
T echno l., 1967, 3 (3), 101.Use of pectinase or low methoxy pectin (LMP) was not helpful in canning. Calcium chloride added segments were firm even after 4 months. Use of high Brix sugar syrup (50 to 60° Brix) prevented cloudiness. Turbidity is minimised by using syrup of 60° Brix containing 0.05 per cent calcium chloride. k . a. r .

4.84 C o n d itio n s  f o r  p ro d u c in g  fo a m  m a t  d r ie d  g ra p e  f r u i t  c rys ta ls , 
R obert E. Berry, Owen W. Bisset, C. J. Wagner, Jr. &M. K. Veldhuis, F d  T echnol. C h a m p a ig n , 1967, 21 (3), 293.

A commercial process has been developed. Drying temperature is maximum 170°F for 2 min. followed by 150-160°F for 10 min. The final product contains less than 0.5% methyl cellulose and its final moisture content is 1.0—1.25%; no in-package desiccant is needed. To increase its density, the product is ground and compressed to about 0 .6g/cc between pressure rolls without impairing solubility. After regrinding, fines are removed by screening to aid reconstitution. The final product is packed in cans or flexible pouches. a. a.
4.85 P h y sio lo g ic a l s tu d ie s  during  th e  g ro w th  a n d  d ev e lo p m e n t  

o f  d iffe ren t va rie ties  o f  g u a va s ( P sid iu m  g u a ja va  L .) , H. C. 
Srivastava & P. N arasimhan, J . h ort. S c i. , 1967, 42 (1), 97. Changes in size and specific gravity and in the content of water,titratable acid, reducing and non-reducing sugars, tannins, pectin and ascorbic acid were recorded from fruit-set to harvest in three seed bearing and one seedless variety of guava. Pattern of changes were similar in seeded and seedless varieties, although the sugars and ascorbic acid contents rose earlier and to higher levels in the seedless and the fruits matured earlier and fell from the trees earlier. Pectin content decreased with increase in ascorbic acid content in the seeded varieties, but in the seedless variety a rapid rise in the ascrobic acid content occurred during a period of pectin accumulation. The er.d of initial rapid decline in respiration rate generally coincided with the beginning of reducing sugar accumulation. a. a.

4.86 D ep ec tin is in g  g u a va  ju ic e  w ith  fu n g a l  p e c tin a se , L. M. 
Waldt & R. D. M ahoney, F d  T echno l. C h a m p a ig n , 1967, 
21 (3), 305.Enzyme activity was measured at various temperatures by isopropanol precipitation of pectin remaining in the juice after a period of incubation. The time concentration relationship of enzyme activity is demonstrated. Measurement of theQio of this pectinase system was attempted. Depectinisation and flocculation into colloidal environment of guava juice are discussed. a. a.

4.87 T rue vita m in  A  va lue o f  so m e  vegetab les, C. N ageshwara Rao, J . N u tr . & D ie te t ., 1967, 4(1), 10.True vitamin A content of 14 foodstuffs was analysed by chromatographic technique standardised using suitable calcium hydroxide as adsorbent. The biologically inactive beta-carotene was found in yam, gazzargadda and carrot. The values reported were found to be 50-97% of the values obtained by assuming biological potency of beta-carotene for all the fractions. Retention of vitamin A values of leafy vegetables stored in darkness at room temperature and in the refrigerator were almost similar. Frying leafy vegetables in a small amount of oil accounted for higher loss of vitamin A, than by boiling in restricted quantity of water.
b. s. N.

4.88 O n  th e  s ta b iliza tio n  o f  v ita m in  C  in  fo o d s . IV . C on cern in g  
th e  s ta b iliz in g  su b sta n ces  p re se n t in  w h ite  cabbage, P. Spanyar, E. Kevei & M. Blazovich, Z .  L e b en sm itte lu n te r s . U. F orsch ., 1966, 132 (3), 129.An attempt was made to obtain from freeze-dried white cabbage a substance having a stabilizing action of ascorbic acid and/or dehydroascorbic acid. The stabilizing effect is exercised by two different kinds of substances. One of them is a wax-like substance, or one of its components, which is found on the surface of the leaves and is difficult to disso_ve in ether and alcohol. The other is red anthocyanin dyestuff which is insoluble in ether but easily soluble in alcohol, and makes its appearance only after chlorophyll is removed. k . m. d .
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4.89 S ta n d a rd is in g  sw e e tn e ss  o f  ca n n ed  b ee ts , M. C. Browne & W. B. R obinson, F d  T echno l. C ha m p a ig n , 1967, 21 (3), 299. Raw table beets differing in variety, harvest, year and irrigationwere analysed for sugar content and canned as slices with an added amount of sucrose calculated to give a cut out sucrose content of 7.2%. A taste panel expressed a consistent preference for the canned beets containing added sugar over controls packed without sugar. A high correlation (r=0.97) was found between sucrose content and °Brix which allows a refractometer reading to be used as a means of estimating the sugar content of raw beets.
A. A.

4.90 V aria b ility  f o r  capsacin  c o n te n t in  ch i/lie , D. K. T hirumala 
char, C u n .  S c i. , 1967, 36 (10), 269.The capsacin content of sun-dried fruits of a few NP varieties of chillies assessed by using u.v. absorption spectrometry after chromatographic partitioning of alkaloid, varied from 0.2773— 1.1267 mg/100 mg of sundried chilli powder. b . s. n .

4.91 A n  e n z y m e  a c tiva tio n  p ro c e ss  f o r  p ro d u c in g  s w e e t p o ta to  
f la k e s , M aurice W. H oover, F d  T echnol. C ha m p a ig n , 1967, 
21 (3A), 322.The peeled, trimmed and raw sweet potatoes were heated by steam injection to 160- 185°F and retained in conversion tanks for 2-60 min. to achieve specific degrees of conversion. The material was then heated quickly at 200°F to complete cooking and also inactivate the enzymes. The puree was then drum dried. The method avoids use of enzymes from commercial sources and can be applied on fresh/cured or stored sweet potatoes.

J. v . s .

4.92 In s ta n t  s w e e t p o ta to  f la k e s — P ro cess in g  m o d ifica tio n s  
n ec ess ita ted  b y  va r ie ta l d iffe ren ces, J. J. Spadaro, J. I. Wads
worth, G. M. Z iegler, A. S. G allo & S. P. K oltun, F d  
T echnol. C h a m p a ig n , 1967, 21 (3A), 326.The process developed for producing instant flakes from Goldrush variety has been modified for other varieties by the addition of sugar to puree before dehydration; or by the addition of sugar and enzymatic conversion of starch to sugar; or by adding color preservatives. J . v. s.

5. Oilseeds and Nuts
5.19 D ry in g  a n d  s to r in g  p e a n u t, O. M yklestad, F o o d  P reserv . 

Q „  1966, 26(2-4), 21.
5.20 E n z y m a tic  m o d ifica tio n  o f  th e  e x tr a c ta b ility  o f  p ro te in  fr o m  

so yb ea n s, G lyc in e  m a x , K. M. Abdo & K. W. King, 
J . a g r i c . F d  ch em ., 1967, 15(1), 83.Enzymes extracted from P es ta lo tio p s is  w es te rd ijk ii improve extractibility of protein in soyabean from 74-95 % and yield a soybean milk free from toxic components possessing protein quality equal or superior to product prepared without enzymatic treatment. Optimum conditions of enzymatic treatment for soybeans were nearly established at 32 mg. of enzyme protein/g. of soyabean residue incubated at pH 4.6 for 6 hr. at 37°C. Enzymatic treatment solubilizes nearly one half of crude fiber present in soybean. b . s . n .

5.21 F ra c tio n a tio n  a n d  ch a ra c ter iza tio n  o f  a lco h o l e x tra c ta b le s  
a sso c ia ted  w ith  s o y b e a n  p ro te in s . N o n -p ro te in  co m p on en ts , A. M. N ash, A. C. E ldridge & W. J. Wolf, /. agric . F d  
C h em ., 1967, 15(1), 102.Isolated soybean proteins extracted with 8 6% (v/v) ethanol yielded 3.7% of a light brown semi-solid. The alcohol extractable

materials were fractionated by chromatography on diethyl amino ethyl cellulose columns with non-aqueous solvents and preparative TLC on silicic adid. Phosphatidyl choline, phosphatidyl ethano- lamine, saponins, sitosterol glycoside, and genistein were identified. About one fourth of the alcohol extract was a yellow oil containing triglycerides and other neutral compounds. a . a.
5.22 C o m p o sitio n  o f  co m m erc ia l p e a n u t b u tte r s , Sara R obertson, J. E. M arion & J. G. Woodroof, /. A m . d ie t. A s s ., 1966, 

49 (1), 208.Thirty brands of commercial peanut butter were analysed for moisture, oil, protein, and fatty acid composition. Organoleptic evaluations were also made on the samples. Results showed wide differences in protein and oil content between samples. The major fatty acids were in order of decreasing magnitude: oleic, linoleic, palmitic and stearic. Other fatty acids noted were: behenic, arachidic, linolenic and lignoceric. Differences were noted in the fatty acid composition of different samples. The levels of palmitic and linoleic acids appeared to be inversely related to total sensory scores and had correlation coefficients of —0.52 and —0.38 respectively. b . s . n .

5.23 A c c e le ra te d  d ry in g  o f  g ro u n d n u ts , S. Ansar A hmed, D. R amachar, S. Allabaksh & S. D. Thirumala R ao, 
J . S c i. F d  A g r ic ., 1967, 18(3), 116.Drying of groundnut soon after harvest is necessary to prevent deterioration during storage. Study on the sun-dried and accelerated—dried groundnut showed that sun-dried groundnuts were slightly lower in free fatty acids during the storage period. Accelerated dried groundnuts also kept well both in respect of free fatty acids and peroxide value of oils. k . a. r .

5.24 C o tto n see d  m e a l trace  e le m e n t s u rve y  b y  a to m ic  a b so rp tio n  
s p e c tro p h o to m e try , W. W. Turner Jr., J . A m . O il C h e m . S o c .,  
1967, 44 (2), 129.
Cottonseed meal from 14 States and Mexico was analysed for Ca, P, Fe, Mg, K, Na, Cu, Mn, Zn, and Co. The data show the surprising uniformity of these elements regardless of the area in which the seed was grown and type of processing used a. a.

5.25 ‘B o n tr a e’ a  n ew  m e a t l ik e  in g red ien t f o r  co n ven ien ce fo o d s ,  
W. W. Thulin & S. K uramoto, F d  T echno l. C ha m p a ig n , 
1967, 21 (2), 168.
Textured protein food products can be prepared from isolated soybean protein; a typical process is indicated and the economics of the particular product (Bontrae) is contrasted with those of meat. Fabricated soybean products can be tailored to specifications with respect to composition, shape, texture, flavour and colour. Any lack in nutritional protein quality can be compensated. j.v.s.

5.26 C o tto n s e e d  p ro te in  co n cen tra te , J. T. Lawson & H. S. R ao 
C erea l S c i. T o d a y , 1967, 12 (2), 40.Mixtures of acetone, cyclohexane and water (A:C:W) have been utilised to produce protein concentrates by solvent extraction methods. The solvent mixtures developed remove gossypol and oil simultaneously from cottonseed flakes. The method is in an advanced stage of development. There is no need to maintain a lower level of water in A:C:W mixture. The begining water level should, however, be high to induce water movement from mixture into flakes with 6.5 % moisture. The water loss to flakes must balance against the water gain from stripping steam used in oil meal desolventisation. j. v. s.
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5.27 C o co n u t p ro cess in g  in  th e  trop ics, F d  T echn o l. C h a m p a ig n , 1967, 21 (3), 37.Dip treatment in 25 % solution of Na2 CO3 or in a mixture of 7%acetic acid and 5% H2 SO4 was found to be effective in protecting coconut kernels against different forms of spoilage. j. v. s.
6. Oil. Fat & Wax
6.18 F a ts  a n d  fo o d  spo ilage, Science Editor, M illin g , 1967, 148(6), 105.The role of fatty acids in bringing about oxidative rancidity and enzymic hydrolysis leading to deterioration of such foods in a short time, and the preventive measures.
6.19 In co rp o ra tio n  o f  n itrog en  b y  f a t t y  m a ter ia ls  d urin g  s to ra ge , M. K. G ovind R ao & K. T. Achaya, In d ia n  J . T e c h n o l,  1967, 5 (1), 23.Oils (safflower and cottonseed), fatty acids (Iauric, linoleic, linolenic, palmitic and oleic) and methyl esters of these fatty acids are subjected to accelerated storage treatments by: incubation at 63°C; bubbling air at 95°C and purified N2 at 53°C; and bubbling ammonia. Increase in nitrogen content in oleic and linoleic acids under varying conditions remained almost the same, whereas it became almost twice in saturated acids. Nitrogen incorporation into fatty material, on exposure to atmosphere is chiefly through ammonia of air and to a partial extent through some other binding reaction at double bond involving probably ammonia. b. s. n .
6.20 S e le c tiv e  h yd ro g en a tio n  o f  soyb ea n  o il  in  th e  p re se n c e  o f  

copper c a ta ly s ts , C. Okkerse, A. De Jonge, J. W. E. Coenen & A. R ozendaal, J . A m . O il C hem . S o c ., 1967, 44(2), 152. Linolenic acid usually associated by many workers with poorkeeping quality was found to be hydrogenated more selectively in the presence of Cu catalysts than in that of Ni and other hydrogenation catalysts. The linoleic acid which is essential for nutrition, was maintained better with Cu catalyst than with Ni catalyst. By means of this process, it is possible to manufacture an oil of good keeping quality having high linoleic acid content.
j . v .  s.

6.21 T h e  re la tion sh ip  b e tw een  a lk y l  fu r a n s  a n d  th e  rev ision  fla v o u r  
o f  soyb ea n  o il, S. S. Chang, R. G. K rishnamurthy & B. R. 
Reddy, J . A m . O il C hem . S o c ., 1967, 44 (2), 159.The flavour characteristics of 2-ethyl furan were evaluated in a bland freshly deodorised cottonseed oil. It was found that 

2-ethyl furan had higher flavour threshold than 2-pentyl furan and did not contribute to any beany and grassy type of reversion odor and flavour to any oil. GC did not show any peak which had retention time corresponding to 2-ethyl furan. a. a.
6.22 C h e m ic a l rea c tion  in vo lved  in  th e  deep  f a t  fr y in g  o f  fo o d s .  

I I I .  Id en tifica tio n  o f  n on-acid ic  vo la tile  d eco m p o s itio n  p ro d u c ts  
o f  corn  o il, R. G. K rishnamurthy & Stephen S. Chang, 
J . A m . O il C hem . S o c ., 1967, 44 (12), 136.A total of 14 compounds were identified and an additional 

20 compounds were tentatively identified in the non acidic volatile decomposition products produced by corn oil under conditions simulating commerical deep fat frying. The chemical structure of the identified compounds and the postulated mechanism of their formation revealed some of the chemical reactions involved in the deep fat frying of foods. Many of the compounds had interesting odor characteristics. It is concluded that their effects on human health, when inhaled or ingested should be studied.
J. v. s.

6.23 C h e m ic a l rea c tio n s  in vo lved  in  th e  deep  f a t  f r y in g  o f  fo o d s .  
I I .  Id en tifica tio n  o f  a cid ic  vo la tile  d ec o m p o s itio n  p r o d u c ts  ( V D P ) 
o f  co rn  o il, T sukasa K awada, R. G. K rishnamurthy, B. D. Mookherjee & S. S. Chang, J . A m . O il  C h em . S o c .,  1967, 44(2), 131.The acidic VDP produced by corn oil maintained at 185°C for 30 hr with periodic frying of moist cotton balls and with addition of fresh oil to replenish the oil lost due to evaporation, decomposition and absorption, by cotton balls were fractionated by repeated GC. The fractions were identified by IR and mass spectrometry. A total of 30 acids were characterised. They consisted of 12n-aliphatic saturated acids, seven 2-enoic acids, one 3-enoic acid, three keto acids, two hydroxy acids, four dicarboxylic acids, and one aromatic acid. Suggestions have been made for the study of the effects of these acids on human nutrition. a. a.

6.24 A  lim ite d  su rve y  o f  f a t s  a n d  o ils  co m m erc ia lly  u s e d  in  deep  
f a t  fr y in g , J. A. Thompson, M. M. Paulose, B. R. Reddy, R. G. Krishnamurthy & S. S. Chang, F d  T echno l. C h a m 
p a ig n , 1967, 21 (3A), 405.A survey of commercial fats and oils, by physical and chemical analysis revealed that some processors maintained their frying oils in good quality. Fatty acid composition of used fat and oil, analysed by GC did not add up to 100%. In a severely damaged oil it amounted only to 84%. This is attributed to the possible presence of polar and polymeric fatty acids. j. v. s.

6.25 N u tr i tio n a l a sp ec ts  o f  th e rm a lly  o x id is e d  f a t s  a n d  o ils , H ans 
Kaunitz, F d  T echno l. C ha m p aig n , 1967, 21 (3), 60.Review. Fifty one references.

6.26 T h e  e f fe c ts  o f  s e e d  p re tre a tm e n ts  a n d  ex tr a c tio n  co n d itio n s  
on  th e  a m o u n t o f  m in o r  co m p o n en ts  in  s e e d  o ils , L. A. Appelquist, 
J . A m . O il C hem . S o c ., 1967, 44 (3), 206.Procedures are described for extraction of rape and mustard seeds resulting in oils with no detectable peroxides if high quality viable seeds are used. The effects of pre-washing of equipment, and the exclusion of light and heat, on the peroxide value of the oil extracted are shown to differ, depending upon the kind and quality of seed. Oils from white mustard seed obtained lower peroxide values than oils from rapeseed when subjected to pro- oxidative conditions during extraction. a. a.

6.27 O il co n ten t o f  g ro u n d n u t seed s , E. A. K. E lsaeed, C urr. 
S c i. , 1967, 36(10), 270.The oil content of 4 varieties of groundnut grown in Sudan varies from 48.20 to 52.54%.

6.28 H ig h  o leic  a c id  sa fflo w er  o il, R. H. P urdy & B. J. Campbell, 
F d  T echno l. C ha m p a ig n  1967. 21 (3A), 349.Commercially feasible varieties having about 80% oleic, 15%linoleic and 5 % saturated fatty acids have been evolved by breeding. The oil from the new varieties had low four point bland flavour and light colour. Accelerated test methods suggested oxidative stability comparable to commercially available partially hydrogenated shortenings. Laboratory scale studies indicated the use of these oils as stable food fat. j. v. s.

7. Starch, Sugar & Confectionery
7.8 S tu d ie s  on  m ec h a n ica l fa c to r s  a ffe c tin g  dough  d eve lo p m en t, P. W. H eaps, T. Webb, P. W. R ussel Eggitt & J. B. M. 

Coppock, J . F d  T echn o l., 1966, 2 (1), 37.Doughs of wheat flour, salt and water have been mixed at



FOOD SCIENCE AND TECHNOLOGY ABSTRACTS 136

various rates and to various levels of mechanical work input. Rheological tests have confirmed that there exists a definite level of work input which gives maximum dough development for any one flour; the results suggest, moreover, the existance of an optimum rate of work input for producing the most stable dough and the best bread.
7.9 T h e  d eve lo p m en t o f  g u m m y  la ye rs  in  ca k e s , Byrar S. M iller 

H enry B. Trimbo & R. M. Standstedt, F d  T echno l. C h a m 
p a ig n , 1967, 21 (3A), 377.The gummy layer in certain cakes is due to the movement of moisture into this section from other portions of the batter, and the moisture migration is due to temperature gradients or liquid settling out of the batter. Guar and CMC were shown to prevent the moisture movement and gummy layers in starch- water dispersion and also in cake batters heated in sealed cans. Guar and CMC in a cake mix produced better cakes at higher liquid level than a formulation which do not contain these materials. s. v. s.

8 . Spices and Condiments
8.5 Lipase activity in black pepper, E rik H albert and D ouglas 

G. Wedden, N a tu r e , L o n d ., 1966, 212 (5070), 1603.The lipolytic enzyme in pepper is associated mainly with the outer pericarp and is insoluble in water. The preliminary assay revealed that the outer pericarp and residual seed converted 26 and 7% respectively of their substrates to FFA. Maximum acid production occured at 46’C. k ,  a . r .

8.6 T h e  p a c k a g in g  a n d  s to ra g e  o f  d r ie d  g in ger, K. C. R ichardson, 
F o o d  T echno l. A u s t . , 1966, 19 (4), 65.General article.

8.7 D ev e lo p m en t o f  a  b itte r  su b sta n ce  in  on ion  ju ic e , S. Shwim- 
mer, F d  T echno l. C h a m p a ig n , 1967, 21 (3), 292.Onion juice contains a bitter substance derived enzymatically from a non bitter precursor. This bitter substance is not directly derived from the system responsible for onion odor and pungency. It is non-volatile, non-ionic, but soluble in diethyl ether. It may be triterpenoid or flavonoid, but is not quercetin. Its formation in onion juice can be prevented without affecting odour intensity, by a temporary, acidification of the juice. a. a.

9. Meat, Poultry and Fish
9.38 C h em ica l m o d ific a tio n s  o f  s m o k e -c u r e d  m e a ts  d urin g  th e ir  

p rese rva tio n , L. M., N icora, and others, h id . a lim e n t, a gric .,
1966, 83(12), 1923.Smoke-curing of meats seems to confer a certain stability to their main constituents. The analysis of the physico-chemical modifications that occured during the first month of storage and a preservation period of 45-days concerns the dry extract, protein nitrogen and lipid content. a . a .

9.39 In sp e c tio n  o f  m e a t in  th e  p a s t .  I I .  D ecrees  on  m e a t in sp ec tion  
in  th e  X V I I I t h  a n d  X I X th  cen tu r ie s, E. Laszlo, H u sip a r ,
1967, 16(1), 42.Review.

9.40 C h e m ic a l c lea n ing  a n d  d is in fe c tin g  o f  s la u g h ter  h o u se s  a n d  
m e a t p ro ce ss in g  p la n ts , J. Takacs, H u s ip a r , 1967, 16 (1), 18. Elimination of wooden parts, repairing of damaged surfaces,use of stainless steel equipment, disinfecting machine, hot water of 82°C and special type of detergent solutions and employment

of suitably qualified technical personnel are essential pre-requisites 
for running and maintenance of a modern slaughter house, b.s.n .
9.41 A  p o r ta b le  ro ta tin g  k n i f e  ten d ero m e te r , J. Bjorksten, 

P. Anderson, K. A. Bouschart and J. K apsalis, F d  T echno l. 
C h a m p aig n , 1967, 21 (1), 84.
The new instrument yields significant tenderness data on cooked 

beef muscle. The results correlated with that from Wamer-Bratzler 
shear unit at 1 % significance with study of 24 carcasses, j . v. s.
9.42 E n z y m a tic  red uc in g  p a th w a y s  in  m e a t, Betty M. Watts and others, J . F d  S c i. , 1966, 31 (6), 855.Except for a small utilization of oxygen in meat slurries (ascribed to non-enzymatic oxidation) all reductive activity can be stopped by inhibitors of DPNH oxidation via the electron transport chain. Added DPN accelerates all reductive activity. Metmyo- globin reduction does not occur until oxygen has substantially disappeared from the meat. Added succinate greatly accelerates oxygen utilization, but affects metmyoglobin reduction indirectly by establishing anaerobic conditions. k . a. r .
9.43 P ro te in  a lte ra tio n s  a n d  a ss o c ia te d  ch a ng es  in  p o rc in e  m usc le  

a s  in flu en ced  b y  m a tu r ity , g e n e tic  b a c kg ro u n d , a n d  p o s t-m o r te m  
m u sc le  tem p era tu re , R. N. Sayre, Joan Para and E. J. Briskey, 
J . F d  S c i. , 1966, 31(6), 819.Muscle from 5-10 kg. animals had more glycogen and less myoglobin as well as less total nitrogen than muscle from 250- 300 kg. animals. Glycolytic activity was more in the post mortem muscles of mature animals and exhibited greater loss of colour and decreased protein solubility. Post slaughter holding did not affect the rate or extent of glycolysis, but chilling gave benefits to subjective score for colours and juice retaining capacity. It also made the protein solubility less severe.

9.44 T he d e te rm in a tio n  o f  s a lt  in  bacon  b y  u sin g  a  so d iu m  ion  
resp o nsive  g la ss  e lec trod e , J. H. H allidam and F. W. Wood, 
A n a ly s t , 1966, 91 (1089), 802.Method enables the determination of percentage of salt on water content to be measured directly on the meat in a few minutes. Many determinations can be made cheaply and accurately enough for purposes of routine factory control. a . a .

9.45 R a d ia tio n  s te r iliza tio n  o f  p r o to ty p e  m il i ta r y  fo o d s .  I I . 
cu red  h a m , Abe Anellis, D. Berkowitz, C. J arboe and H. M. E l-Bish, A p p l. M ic ro b io l., 1967, 15 (1), 166.Ten lots of diced cured ham, packed in cans were inoculated with approximately 10s C lo str id iu m  b o tu lin u m  spores per can. Each lot was seeded with a different strain (five type A and five type B strains). All cans were irradiated to various dose levels with Co60. Evidence provided by swelling, toxicity and recoverable C l. b o tu lin u m  with 6,350 cans demonstrated (1) that 4.5 Mrad, was more than adequate as a sterilization dose; (2) the minimal experimental sterilizing dose (ESD) based on non-swollen non-toxic end points was 2.0<ESD<2.5 Mrad and based on non-sterile spoiled cans was 3.0 < ESD < 3.5 Mrad (the latter was supported by the computed theoretical 12 D dose); (3) D values calculated from botulinal survival data indicated that as a group, A type strains were more radio-resistant than type B strains; strains 12885 A and 41B with respective D values of 0.242 and0.175, represented the most resistant of each type; (4) swollen cans did not contain toxin nor were toxic cans always swollen; (5) viable C l. b o tu lin u m  can exist for 6 months at 3°C without producing visible or toxic spoilage at doses of 3.0 Mrad and lower, including, in some instances 0.0 Mrad; and (6) a phenomenon similar to heat activation of spores occured to sublethal radiation doses. a . a .
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9.46 C ooling  a n d  fr e e z in g  o f  la m b  a n d  m u tto n  ca rca sses—I. 
C oo ling  a n d  fr e e z in g  ra te s  in legs , R. L. E arle and A. K. 
F leming, F d  T echnol. C ha m p a ig n , 1967, 21 (1), 79. 
Temperatures were measured at the deepest part of the legs oflamb and mutton carcasses during cooling and freezing under various conditions. Cooling and freezing rates were calculated from standard heat transfer reactions using as a theoretical model of the deepest part of the leg, a cylinder of meat with a diameter appropriate to the weight and grade of carcass, and of infinite length. The experimental and theoretical results were in agreement. a. a.

9.47 E ffe c t o f  h e a t re s is ta n ce  on  th e  p h y s ic a l a n d  fu n c tio n a l p ro 
p e r tie s  o f  liq u id  a n d  sp ra y -d r ie d  eg g  a lb u m in , S. L. Brown and M. E. Zabik, F d  T echn o l. C h a m p a ig n , 1967, 21 (1), 87. 
Exposure of egg albumen to preheating, spray drying or hightemperature storage brought about the following significant changes: decrease in apparent surface tension, increase in sp. gr. of both egg albumen foam and angel cake batter, decrease in foam stability and decrease in volume of angel cakes. Preheating had the most adverse effect and caused an additional significant decrease in the compressibility of angel cake, its significant differences (attributable to heat treatment of egg albumen) were recorded in the tenderness or tensile strength of cakes. a. .a.

9.48 S h o r ten in g  a s  a  fa c to r  in  m e a t age ing , C. L. D avey, H elen 
K uttel & K. V. G ilbert, J . F d  T echn o l., 1967, 2(1), 53. 
Shortening during slow and rapid phases of rigor mortis onsetdetermines the extent to which beef ages. For meat stored at 15 °C for 3 days, shear force values are uniformly low at shortenings of 0% to 20% of the freshly excised muscle length. However, there is a 4 to 5 fold increase in toughness as shortenings proceed from 20% to 40%. This is followed by a decrease in toughness as shortenings increase further from 40 % to 55 %. With increasing shortenings beyond 2 0%, progressive decreases occur in the extent to which meat ages until at 40% shortening, ageing has declined to zero. a. a.

9.49 S tu d ie s  on  co m p o s itio n  o f  fo o d . I . S o m e  d iffe ren ces  in  th e  
co m p o s itio n  o f  b ro ile r  a n d  f r e e  ran ge  ch ic ke n s , Jean R obertson, 
Margaret S. Vipand , D. Taps F ield & J. P. G reaves, B r it,
J . N u tr . , 1966, 2°, 675.
Fat content appeared to be related to breed as well as type of b'ird. Broilers had less thiamine and more fat than free range chickens. Thiamine was destroyed in cooking by about one- third in most cases. b. s. n .

9.50 P re ve n tin g  d en a tura tio n  o f  th e  p ro te in s  in  fr o z e n  f i s h  m u sc le  
a n d  f i l le ts . I . E ffe c ts  o f  a d d itive s  o n  th e  q u a lity  o f  f r o z e n  m in c e d  
f i s h  m u sc le , M. Akiba, T. Motohiro & E. T anikawa, J .  F d  
T ech n o l., 1966, 2 (1), 69.
In Japan, frozen fish muscle is used for preparing Japanese- style fish paste. Use of a mixture of sugars (5% by wt.) and alkaline polyphosphate (0.5 % by wt.) or egg white alone (5 % by wt.) was effective in preserving the quality of fish muscle. High molecular weight substances like starches, casein, gluten, carboxy- methyl cellulose and sodium polyacrylate showed little effect. Olive oil, shortening oil or lecithin were partially useful as additives accompanying the use of sugars and polyphosphates. Inorganic substances, including potassium bromate, aluminium chloride and sodium chloride were not effective in improving the quality. A water leaching procedure prior to the grinding of raw fish muscle always gave a better product than that produced without leaching. k . a. r .

9.232 S a n ita tio n  in  m e a t a n d  p o u ltr y  p ro ce ss in g  p la n ts . R. 
G eister& A .C . Maach, J . M i lk  F d . T ech n o l., 1967, 3 (3) 67.

Review.9.52 A  m e th o d  f o r  ra p id  d e te rm in a tio n  o f  p ro te in  in  m e a t b y  d y e  
bind ing , V. G. Moss & E. W. K ielsmeier, F d  T echno l. C h a m 
p a ig n ., 1967, 21 (3A), 351.A dye binding method was developed using Amido Black 10 B. With the types of samples used in the tests, a 0.10% dye solution at a dye-to-protein ratio of 0.525+7.5% to 1, produced optimum results. Protein contents of samples were determined.

A. A.

9.53 C u red  co lor d eve lo p m en t d urin g  F ra n k fu r te r  p ro cess in g , Jay B. F ox, W. E. Townsend, S.- A. Ackerman & C. E. 
Surft, F d  T echnol. C ha m p a ig n , 1967, (3A), 386.Different processing variables which affect the colour development in Frankfurter emulsion. No measurable stable meat pigment formed during chopping. The lag in colour production was reduced by chopping under N,2 , vacuum mixing or by adding ascorbate or erythorbate; temperature of cooking was critical for color production and retention. There was an interaction of effect between different types of wrapping film and cooking temperatures. j . v. s.

9.54 In fluence  o f  co n tinuous ch illing  on  tend ern ess  o f  T u r k e y ,  W. W. Marien & H. M. G oodman, F d  T echno l. C h a m p a ig n , 1967, 21 (3), 307.Turkeys 15-27 weeks old, were processed commercially and chilled continuously in a mechanical system for 1 hr followed by 3 hr or 23 hr in unagitated ice slush. Tenderness was measured using the L. E. E. Kramer shear press. Meat from breast muscle, and on occasions from leg muscle, did not show significant treatment effects which became marked in 15-week old Turkeys, confirming that the Turkey fryer has a greater toughness problem.
A. A.

9.55 T em p era ture  m ea su rem en t a n d  f is h , J. G raham, F d  T echno l. 
A u s t . , 1967, 19(5), 216.Deals with the temperature measurement of wet fish and frozen fish during processing and distribution, and also describes how to measure temperature in freezing plants, cold stores and smoking kilns. K. A. R.

9.56 R a d ia tio n  p a s te u r iza tio n  o f  tro p ica l f i s h — B o m b a y  D u c k  
(H a rp o d o n  nehereus), P. L. Sawant, S. S. Mavinkurve, S. Saroja, K. A. Savagaon & U. S. K umta, F d  T echno l. 
C h a m p aig n , 1967, 21 (3A), 444.The fresh storage life of eviscerated Bombay Duck (H a rp o d o n  

neh ereu s) at 10-12 °C was extended by radiation pasteurisation for 12, 21 and 46 days by 0.25, 0.5 and 1 Mrad in contrast with rapid deterioration of the unirradiated samples in 3 days. Details are presented of storage properties of irradiated/unirradiated fish and also of chemical index, organoleptic properties and bacterial load. TVBN count was a better index of incipient spoilage than was bacterial load or tyrosine equivalent in the irradiated fillets. j. v. s.
9.57 C ann ing  a n d  s to ra g e  o f  crab  m ea t, Sharad G angal & N. G. Magar, F d  T echnol. C ha m p a ig n , 1967, 21(31), 397. During canning of crab meat (S c y lla  sera la ) loss occurred infree amino acids, B-vitamins and minerals. B-vitamins and amino acids declined markedly during storage, and pH, NPN, trimethylamine nitrogen (TMAN) and total non volatile basic nitrogen (TVBN) increased steadily. Peroxide value increased
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and iodine values decreased during storage for 9 months. Antioxidants (citric acid and NDGA) minimised changes in these two factors and maintained flavour. j. v. s.
9.58 P r o x im a te  co m p o s itio n  a n d  n u tr itiv e  va lue o f  leg  m e a t o f  

tw o  ed ib le  spec ies  o f  fr o g s ,  R a n a  h e x a d a c ty la  a n d  R . tig r in a , 
N. P. D ani, B. R. Baliga, S. B. Kadkol & N. L. Lahiry, 
J . F d  S c i. T ech n o l., 1966, 3(3), 4.No significant difference in the chemical composition of the two species was observed. The proximate composition closely resembles the values obtained for fish. The nutritive value of frog leg meat was almost on par with that of other flesh foods.

k . a. r .
10. Milk and Dairy Products
10.27 C a lc iu m , p ro te in , f a t ,  a n d  m o is tu re  o f  co m m erc ia lly  m a d e  

co tta g e  cheese , Barbara M. K ennedy and M arie Schelstracte, 
J .  A m . d ie t. A s s . , 1966, 49 (6), 502.Twenty samples of cottage cheese from five manufacturers were analysed for moisture, protein, fat and calcium contents. Average calcium content recorded was lower than those reported in literature. B . s. N.

10.28 C o n c en tra te d  a n d  m a n u fa c tu r e d  m ilk , C. W. C ullip, 
J . S o c . D a ir y  T ech n o l., 1966, 19(4) 201.Review.

10.29 B u tte r , J. E. K ing , J . S o c . D a ir y  T echn o l., 1966, 19(4), 
182.Review. 22 references.

10.30 C heese , G. M. R obertson, J . S o c . D a iry  T echn o l., 1966, 
19(4), 195.Review.

10.31 T h e in fluence  o f  va cu u m  p re ss in g  on  th e  te x tu r e  o f  ch edd ar  
cheese , P. S. R obertson, J . S o c . D a ir y  T echn o l., 1966, 19 (4), 225.Pressures greater than 26 lb/in2 . were required for maximum improvement in texture. A vacuum of 15 in. was less effective than a vacuum of 25 in. Vacuum pressing of ‘dressed’ cheese for 5 min. was almost as effective as vacuum pressing for 17 hr; vacuum pressing after dressing was more effective than before dressing. Vacuum pressing improved the texture of cheese made with mixed strain starters although this cheese was not as close as vacuum pressed cheese made with single strain starters. k .a.r .

10.32 S te r ile  p ro ce ss in g  in  th e  d a iry  in d u s try , Ann Lang, 
F d  T echn o l., A u s t . , 1966, 19 (3), 120.Production of ultra high temperature sterilized (U.H.T.) dairy products asceptically packaged in cartons, having a shelf life of many weeks has been described. k . a. r .

10.33 S tu d ie s  o n  co -p rec ip ita tes  o f  m i lk  p ro te in s . I . M a n u 
fa c tu r e  w ith  va ry in g  ca lc iu m  co n ten ts , L. L. Muller, J. F. 
H ayes & N. Snow, A u s t .  J . D a iry  T echn o l., 1967, 22(1), 12. The level of calcium in the product is determined by the pHof precipitation, amount of calcium chloride added and the washing conditions. For medium calcium products (Ca about 1.5%), heating milk at 195°F for 10-12 min. after addition of 0.06% of calcium chloride and precipitation at pH 5.3 - 5.4 is optimum. For low Calcium product (Ca level 0.5-0.8%), 15-20 min. heating at 195°F in the presence cf 0.03% calcium chloride and precipitation at pH 4.6 is essential. For a high calcium product,

a short holding time at 195°F in the presence of 0.20% calcium chloride is necessary. Heat treatment alone allowed two thirds of the proteins to be removed from whey. Adjustment of pH of the milk and provision of a holding tube in which coagulation takes place increases the recovery. The remaining soluble proteins in the whey — about 15% of the original level — were shown to include a high proportion of soluble casein. Operation of the plant on a commercial level is discussed. k . a. r .
10.34 S tu d ie s  on  co -p rec ip ita tes  o f  m i lk  p ro te in s . 2. S im p le  

m e th o d  o f  e s tim a tio n  o f  ca lc iu m , J. A. D unkerley & J. F. 
H ayes, A u s t .  J . D a iry  T echno l., 1967, 32(1), 19.
A method for the estimation of calcium by the use of hydroxy naphthol blue indicator is described. The method is mainly for Calcium determination under factory scale. The advantage is that the indicator is available in bottles having a self dispensing top which delivers approximately 100 mg. k . a. r .

10.35 C a ro ten e  a n d  vita m in  A  in  c a m e l m ilk , K halid U mar
K han & T. C. Appanna, J . N u tr . D ie te t ., 1967, 4(1), 17. 
Activated 1, 3-dichloro-2-propanol when employed as a colorimetric reagent, eliminates need for precautions of anhydrous conditions, permits simultaneous reading of both vitamin A absorption and carotene at 585 m p  and 800 m/x and reduces the sample to 0.25 to 1.0 ml. by saponifying milk samples and extracting the same in a single test tube. b. s. n .

10.36 M in im u m  s ta n d a rd s  f o r  m ilk  f o r  m a n u fa c tu r in g  a n d  its  
p ro d u c tio n  a n d  p ro ce ss in g  reco m m en d e d  f o r  a d o p tio n  b y  s ta te  
reg u la to ry  a gencies, F. E. Fenton, J. M ilk  F d  T echno l., 1967, 30 (3), 84.General.

10.37 C o m p a rison  o f  m e th o d s  f o r  g ra d in g  m ilk  in te n d ed  f o r  m a n u 
fa c tu r in g  p u rp o se s , R oger D abbah, Sita R amayya T atini & J. C. Olson Jr., J . M i l k  F d  T echn o l., 1967, 3° (3), 71. 
Results of 4 bacterial estimation tests—SPC, DMCC, MBRTand RRT (5P 7/4) used for classifying 3873 samples of raw milk were compared. It is suggested that use of a single test as RRT (5 P 7/4) with separate classification levels for can supplies and for bulk tank supplies may be condusive for more uniform classification of milk supplies regardless of their geographical source. j. v. s.

10.38 T h e  lo w  te m p e ra tu re  m ic ro flo ra  o f  y o u n g  ch edd ar cheese , W. S. Chark Jr ., & G. W. Reinbold, J . M i l k  F d  T e c h n o l,  1967, 30 (2), 54.
Samples of seven day old, commercial cheese obtained from Iowa plants, were plated in special Trypticase-soy agar, covered with 50 ml. of 1.5% (w/v) agar and incubated at 7.2°C for 3 months. Microorganisms isolated were: enterococci (475),49.5%; micrococci (148), 15%; lactic streptococci (126), 13%; miscellaneous gram + Ve rods (108), 11%; associate bacteria, (48), 5%; miscellaneous gram—Ve rods (33), 3-5%; lactobacilli (24), 2.5%; and miscellaneous organisms (5), 0.5%.

10.39 T h e  o ccurrence o f  c itra te  fe r m e n t in g  b a c ter ia  in  cheddar  
ch e e se , W. W. Overcast & K. M. Rao, J . M i l k  F d  T echn o l., 1967, 30 (1), 18.
Among the 40 samples of cheddar cheese purchased from retail outlets and examined for flavour, aged cheese with sharp flavour had on an average, fewer citrate fermenting organisms. Converse was true in light flavoured cheese which showed higher counts of citrate fermenting organisms. j. v. s.
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10.40 F a c to rs  a ffe c tin g  ch a ra cter istic s , co m p o s itio n , a n d  q u a lity  
o f  s k im  m ilk  cheese , R. E. H argrove, F. E. McD onough & R. P. T ittsler, J . D a iry  S c i. , 1967, 50(2), 160.
Flavour and texture of cheese were affected by the amount of milk fat, moisture content, the activation of intrinsic milk lipase and the rate and extent of acid development. The manufacturing processes related to control of moisture, acidity and flavour were homogenization of milk fat, fortification of cheese milk with skim milk solids, type and amount of starter, curd size, rate and extent of curd cooling and the temperature and type of cheese pressing. K. a. r .

10.41 T he e f fe c t o f  fr e e ze -d e h y d ra tio n  on  th e  su rv iva l o f  certa in  
p sy ch ro tro p h ic  b a c ter ia  in s k im  m ilk , ice  crea m  m ix  s u b s titu te  
a n d  co tta g e  cheese , C. Vanderzant & F. R. Suarez, J . M i lk  
F d  T echn o l., 1967, 30 (2), 48.
A species of A ch ro m o b a c te r  was relatively more resistant than 5 cultures of P seud om o n as. The effect of freezing on viable population varied among cultures and even among different samples of the same culture. Increased viable counts were observed in some cases after freezing. In many aspects the freeze-drying effects on cultures were similar in ice cream substitute and skim milk. When freeze-dehydrated samples were rehydrated and stored at 5.5°C, viable counts of F 11 and 54 increased; in samples stored in dehydrated form, further reduction in viable counts was observed. In cottage cheese, freeze-dehydration highly reduced the viable bacteria. When dehydrated samples were rehydrated and stored at 5.5 °C, no big change in viable counts occured. In samples stored dry, there were further reductions in viable counts. J. v. s.

11. Coffee, Tea and Cocoa
11.3 A  co n tr ibu tion  to  th e  s tu d y  o f  p h e n o m en a  o ccurrin g  d uring  

th e  s to ra g e  o f  ra w  co ffee , R. W ilbaux & D. H ahn, C a fe  
C acao , T h 'e , 1966, 10(4), 342.
Graphs of moisture adsorption-desorption taken front various publications were examined and an average practical curve has been worked out for the use of stockists. Results of an adsorption- desorption trial are described.
Limits of moisture content at which the more common moulds and insects make their appearance are reported; information is also provided on the possible activity of certain enzymes and perhaps of chemical reactions.
Whitening of insufficiently dried coffee during storage occurs at a moisture content of 1 2% in the case of ro b u s ta  which is less susceptible than arabica . Water content of 11% (ERH=0.65) is considered the safe limit for the storage of ro b u sta  coffee although deterioration due to xerophytic moulds, A ra ec eru s  fa sc ic u la tu s ,  and enzyme action, cannot be entirely ruled out.Ideal conditions for storage of coffee are described. K. m. d .

11.4 S o m e  a sp ec ts  o f  th e  ch e m istry  o f  tea . A  co n tr ib u tio n  to  
th e  kn o w led g e  o f  th e  vo la tile  co n stitu en ts , H. A. Bondarovich, A. S. G iammaring, J. A. R enner, F. W. Sheppard, A. J. 
Shingler and M. A. G ianturco, J . agric . F d  C h em ., 1967, 15(1), 36.
Eighty-three volatile constituents of black tea have been identified by subjecting an aqueous solution of steam distilled tea oil to gas chromatography. Isolation of volatile constituents in pure form has been attempted with a view to establish their structure and properties. b. s. n .

12. Food Additives
12.15 E xa m in a tio n  o f  so m e  a d d itive s  u sa b le  in th e  m a k in g  o f  

cu red  m e a t p ro d u c ts , L. K ormendy, H u s ip a r , 1966, 15 (6), 223. 
Among the various additives tried, phosphate products showedsignificant reduction in cooking loss in cured meat production.

12.16 P reven tio n  o f  n o n -e n zym ic  bro w n ing , D. L. Ingles, F o o d  
P reserv . Q ., 1966, 26 (2-4), 39.
Review. 17 references.

12.17 S a l t  a s  a  p re se rva tiv e  f o r  fo o d s , M. Ingram & A. G. 
K itchell, J . F d. T echno l., 1967, 2(1), 1.
Review. 93 references.

12.18 N e w  sy n th e tic  a n tio x id a n ts  b a sed  o n  ca ffe ic  a c id , B. H. 
Thewlis, J . F d. T echn o l., 1967, 2 (1), 83.
Experimental details are given for the preparation of the synthetic antioxidants 1-caffeyl glycerol 1-palmityl 2, 2 - dicaffeyl glycerol and 1, 2, 3 - tricaffeyl glycerol. a. a.

13. Food Analysis
13.14 T h e  flu o r id e  c o n ten t o f  so m e  fo o d s  a n d  b evera g es — a  b r ie f  

s u rve y  u s in g  a  m o fified  Z r - S P A D N S  m eth o d , J. R. M arier and 
D yson Rose, J . F d  S c i. , 1965, 31(6), 941.
An analytical method that estimates upto 2.0 ppm of fluoride in a 10 g. sample of food. A survey indicated that the use of fluoridated water in food cr beverage processing will increase the fluoride content by 0.34-0.75 ppm. It is estimated that the total ingestion of fluoride by a worker will range from 2 to 5 mg/ per day. k . a . r .

13.15 O n  th e  d e te c tio n  o f  g lu c o se -? )- la c to n e  in  m e a t p ro d u c ts  
w ith  th e  h elp  o f  in fra  re d  sp ec tro sco p y , H. G unther, L e b e n sm itt .  
R d sch , 1967, 63 (1), 8 .
Two methods of detection which have been recently published are now supplemented with a method of identification of the IR-spectrum of gluconic acid labelled by colour reactions, k . m. d .

13.16 M ic ro -d e tec tio n  o f  ca lc iu m  o x a la te  in  p in ea p p le  ra p h id s  
b y  in fr a -re d  sp ec tro sco p y , L. Peters and I. Sucker
Z .  L eb en sm itte lu n te r s . U. F o r  sell., 1967, 131 (6), 351.
The crystals occurring as raphids in the flesh of the pineapple fruit, just below the skin, could be enriched by a simple method and their existence demonstrated by microscopy under polarized light. The micro-technique for IR spectroscopy provided clear proof that the needle-shaped crystals consist of calcium oxalate. By appropriate calibration (“dilution series” of analytically pure substance), this method can be used for semi-quantitative estimations. Something less than 10/ag. of calcium oxalate can be detected by this micro-method, as compared to 50 [ig . by the normal technique of IR spectroscopy, k . m. d .

13.17 E stim a tio n  o f  a n th o cya n in s  in  cu rra n t ju ic e , J. K och, E. & H aase-Sajak, Z .  L eb en sm itte lu n te r s . U. F orsch ., 1967, 131 (6), 347
The anthocyanins in black currant juice are isolated by filtration on gel and then measured spectrophotometrically in HC1 solution, As none of the anthocyanins occurring in black current juice was obtainable in the pure state, they were calculated as malvin.

K. M. D.
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13.18 S ep a ra tio n  o f  a n tio x id a n ts  b y  th in  la ye r  ch ro m a to g ra p h y , J. D avidek, G. Janicek and E. D avidkova, Z .  L e b e n sm itte l  
u nters. U. F orsch ., 1967, 131 (6), 345.
The antioxidants BHA, BHT, and NDGA were separated on a silica gel layer, using a chloroform/acetic acid mixture as solvent. The optimal acetic acid concentration ranges from 10 to 35%. Gallates can be identified by this process, on account of their reaction with phosphomolybdic acid. The method gives good results and is suitable for rapid detection of these antioxidants in fats and oils. k . m . d .

13.19 A  th in -la y er  ch ro m a to g ra p h ic  co lo r im e tr ic  m e th o d  f o r  
d e te rm in in g  naring in  in g ra p e  f r u i t , James F. F isher, H arold E. 
N ordby and Theo J. K ew, J . F d  S c i . , 1966, 31 (6), 947.
The procedure involves preparing the sample by filtration, evaporation, and coagulation followed by centrifugation. The naringin is then separated from its tasteless isomer by TLC and is recovered from the chromato-plate. A modified Davis test is employed for colorimetric analysis.

13.20 Q u a lita tiv e  e s tim a tio n  o f  f o o d  d y e s  sep a ra ted  on  th in  la ye rs  
o f  cellu lose, G. Lehmann, and H. G. H ahn, L e b e n s m itt  
R d sch , 1967, 63(1), 6.
The food dyes are first enriched on an alumina column, then separated by thin-layer chromatography, eluted from the cellulose layer, and measured by absorption of light.The method is demonstrated on a model lemonade containing citric acid, and one red and one yellow dye.

13.21 P a p er  ch ro m a to g ra p h ic  e s tim a tio n  o f  fe ru lic , ca ffe ic  a n d  
ch lorogen ic  a c id s  in  veg eta b le  fo o d s tu ffs , E. W. Jurics, 
Z .  L eb en sm itte lu n te rs . U . F o rsch ., 1966, 132 (4), 193.
The methanol extracts of various fruits and vegetables were chromatographed with a mixture of n-butanol/glacial acetate/ water (7:1:2) on paper repeatedly developed by ascent- Ferulic acid was made visible with a 0.1% aqueous solution of FeCl3; caffeic and chlorogenic acids were made visible with a 0 .1 % methanolic solution of FeCb and a 2 0 % aqueous solution of NaiCO.-i a new method elaborated by the authors. The developed spots were quantitatively evaluated by densitometry with direct transmission of light. The smallest quantity of substance that could be detected was 1 0 /jitg . of ferulic add, l//xg. of caffeic acid, and 2.5//zg. of chlorogenic acid. The estimations could be performed with an accuracy of±4% or + 1 0 %  respectively. a . a .

13.22 T hin  la ye r  ch ro m a to g ra p h y  in  th e  s tu d y  o f  n a tu r a l w a xes  
a n d  th e ir  c o n s titu en ts , P. J. H olloway & S. B. Challen, J . C hro- 
m a to g ., 1966, 25 (2), 336.
The adsorption TLC of waxes and 15 classes of reported wax constituents has been studied in detail. The choice of suitable adsorbants, solvent systems and general and specific methods of detection are discussed. A procedure for the isolation of milligram fractions from intact waxes by preparative layer chromatography is described. a. a.

13.23 T h e  use o f  p o ly a m id e  in  a n a ly s is  o f  w a ter  so lu b le  f o o d  d yes. 
IV . T h in  la ye r  ch ro m a to g ra p h y  o f  w a ter  so lu b le  fo o d  d ye s , J. 
D avidek & E. D avidkova, J . C h ro m a to g ., 1967, 26 (2), 529.
The use of polyamide powder has been shown to be ideal forTLC separation of synthetic food dyes. The dyes tested were: Amaranth, Hzorubin, Echrot, Cochenillerot, Erythosin, Sunset yellow, Tartazin, Naftalgelb, Indigotin and Brilliantschwarz.

j . v. s.

13.24 S im p le  m e th o d  f o r  e s tim a tio n  o f  p ro te in  d ig e s tib ili ty  in  vitro, 
u sin g  f i l tr a t io n  under p re ssu re . I .  D escr ip tio n  o f  th e  m e th o d ,L. P rahl & K. T aufel, Z .  L e b e n sm itte l u n ters. V . F orsch ., 1967, 133 (2), 73.The test material is digested at 38 C for 4 hr with pepsin in an acid reaction and then for 20 hr with pancreatin in a neutral or slightly alkaline reaction. Thereafter, the digested and undigested (residue) protein components are separated in a pressure filtration apparatus having a membrane impermeable to protein; the nitrogen distribution is determined by Kjeldahl’s semi-micro method. The method yields w'ell graded values for different protein qualities, e.g., after damage by technological as well as domestic processing. The error in the case of milk powder is 2.6%. k . m. d .

13.25 T he d iffe ren tia l d e te rm in a tio n  o f  ly sin e  in  h e a te d  m ilk . 1. In  
vitro  m e th o d s . E. B ujard, V. H andwerch & Mavron, J . S c i. 
F d A g r ic . , 1967, 18 (2), 52.Lysine content was measured after acid hydrolysis of the sample (TLV, or x-value) lysine availability by an enzymic digestion procedure (ALV-e or y z value) and by two modifications of the fluorodinitrobenzene method: the direct method (ALV-f I orz-value) and Carpenter’s corrected straight acid procedure (ALV-F II or v-value). The four procedures gave strongly correlated, but numerically quite different results. The enzymic procedure and Carpenter’s chemical method produced very similar results for lysine availability. In all heated samples, lysine content was much higher than lysine availability. The direct fluorodinitrobenzene method yielded values intermediate between those for lysine content and ‘true’ lysine availability. A nomograph is presented which accounts for the different conditions of lysine in heated milk and allowst he interconversion of the x,y, z and v-values. a. a.

13.26 T h e  d iffe ren tia l d e te rm in a tio n  o f  ly s in e  in  tr e a te d  m ilk .  
I I .  C o m p a riso n  o f  th e  in vitro  m e t h o d s  w ith  th e  b io lo g ica l eva lua tion , F. M ottu & J. Mauron, J . S c i. F d A g r ic . , 1966,18 (2), 57.The biological determination of lysine availability performed in young rats using a gluten zein basal diet supplemented with appropriate amino acids correlated best with those of enzymic determination (ALV-e) and the corrected FDNB method (ALV-f II). All the data presented are in conformity with the working hypothesis that in heated milk the reaction at the epsilon amino group of lysine controls biological lysine availability by transforming this amino acid into an enzyme-resistant inactivated form.

k . a. r .
13.27 M ic ro b io lo g ic a l a s s a y  o f  p ro te in  q u a lity  w ith T e tra h y m en a  

p y r ifo r m is  W . 4. M e a s u r e m e n ts  o f  ava ila b le  ly sine , m e th io n in e , 
a rg in in e  a n d  h istid in e , J. A. Stott & H. Smith, B r it. J .  N u tr . ,  1966, 20, 663.Available amino acid content of a wide range of animal and vegetable sources has been estimated by a microbiological assay technique, employing the protozoan T e tra h y m en a  p y r ifo rm is  W. Values reported for samples with higher available lysine content (8g/16gN) are in close agreement with those obtained by the flurodinit robenzene method whereas they were lower in case of lower available lysine samples. Modern commercial practices do not appear to have any effect on availability of lysine in groundnut and soy meals. Significant variations occured in available lysine content of different samples of the same cereal. Probably due to binding of lysine by gossypol in cotton seed, considerable variations in available lysine content between samples was observed. b . s . n .

13.28 A m in o  a c id  a n a ly s is  o f  g lu te n in s  a n d  g lia d in s , J. A. D. 
Ewart, J . S c i. F d  A g r ic ., 1967,18 (3), 111.
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Amino acid compositions of glutenins and gliadins from two strong and two weak wheat have been compared. Giutenin has higher lysine, glysine, and tryptophan, arginine, tyrosine, threonine (ascorbic acid+ asparagine), serine and alanine content. Gliadin is richer in proline (glutamic acd+glutamine), cystine, phenylalanine, amide nitrogen and isoleucine. No definite differences were observed in contents of methionine, valine, leucine or histidine. The calculated factor for converting weight of nitrogen to giutenin or gliadin is 5.6. The mean percentage of (glutamic+ aspartic) acids in the amide form is 82 for giutenin and 92 for gliadin.
A. A.

13.29 A p p lica tio n  o f  a n  a u to m a te d  p ro ced u re  to  th e  m ilk  p h o s 
p h a ta se  te s t, R. G. Reynolds & W. J. P. Telford, J . M i l k  F d  
T ech n o l., 1967, 3 (1), 21.The sensitivity of this procedure for detecting under pasteurisation and raw milk addition has been considered and compared with the official Gilcreas-Davis method.

13.30 D ete rm in in g  h e a d  sp a ce  g a s  co m p o s itio n  in  ca n n ed  fo o d s ,  
Anthony Lapez & Barbara S. K rebs, F d  T echno l. C ha m p a ig n , 
1967, 21 (3a), 365.The apparatus basically consisted of a modified Zalum air tester to pierce the cans and extract a sample of gas. An air tight syringe was used to remove the sample from the Zalum apparatus and to transfer it to a gas chromatograph or to another gas analysis instrument. The gas chromatograph column temperature ranged from 25 to 28. Helium was the carrier gas. Data are given for O2, H2, N2, CO2, and CO in fruit, marine, meat and dairy products. J. v. s.

13.31 P o te n tio m e tr ic  d e te rm in a tio n  o f  s a lt  in  fo o d s tu ffs , S. J. Cole, 
F d  T e c h n o l C h a m p a ig n , 1967, 21 (3), 302.The method is based on potentiometric titration of chloride with silver nitrate. It is applicable in a laboratory or a plant. Results with this method are more reproducible and give slightly higher recoveries than the official methods in use. Extraction of chloride is complete in 5 min; fluoride and phosphate ions do not interfere. Sulffur containing amino acids, bromide, and iodide interfere quantitatively, but no difficulties should be experienced at levels encountered in most foods. The end point is pH dependent for 

the pH 0.5 - 5.0. A. A.

14. Food Microbiology and Fermentation
14.28 P ro d u c tio n  o f  fu n g a l p ro te in  f r o m  w a ste  m o la sse s , J. P. 

Shukla & S. M. D utta, In d ia n  J . T ech n o l., 1967,5 (1), 27. Optimum conditions for the growth, synthesis of protein andmethionine have been determined for production of methionine- rich protein from R h izo p u s  sp. strain in cane molasses. Use of ammonium chloride and calcium diphosphate in diluted molasses with 6 % total reducing sugars results in maximum yields of fungal protein with 0.65% methionine. b. s . n .

14.29 T h e p ro p o rtio n  o f  2 -m e th y l b u ta n o l a n d  3 -m e th y l b u ta n o l in  
s o m e  bra nd ies  a n d  w h isk ie s  a s  d e te rm in e d  b y  d ire c t g a s  ch ro m a to 
g ra p h y , D. D. Singer, A n a ly s t , 1966,91 (1089), 790.With n-pentanol as the standard, 65 samples of Cognac brandies, Scotch and other whiskies have been examined with diethyl tartrate or polyethylene glycol 200 as the stationary phases. The sum of the 2 pentanol isomers determined separately agrees well with their determination as a single peak on polyethylene glycol 200. The ratio of the concentrations of the isomers seems to be characteristic of the spirit. A. A.

14.30 A b n o rm a l su b sta n ce s  p ro d u ce d  in fu n g u s  co n ta m in a te d  f o o d  
s tu f fs , Ikuzo U ritani, J . A s s . o ff. ana l. C h e m ., 1967, 50 (1), 105. Review 39 references.

14.31 N o te  o n  b lu e b la c k  s p o ts  in b read , L. D. G alloway & T. E. 
R ymer, J . F d  T e c h n o l, 1966, 2 (1), 95.The blue-black spots observed on the surface of sliced bread is due to a variant of B a c illu s  su b tilis which might have been in the dough. K. A. R.

14.32 T h e b a c ter ia l co n ten t o f  m in c e d  eva p o ra ted , g ra n u la te d  a n d  
so la r  sa lt , R. N. M ichaud & P. J. Vandemark, F d  T echn o l. 
C h a m p a ig n , 1967, 21 (2), 193.Low total bacterial count and low numbers of salt-tolerant species were found in 37 samples of rock and evaporated salt. Tests for bacteria potentially important in food processing were negative. Analysis of 13 samples of solar salt showed significant, but variable total and halophilic bacterial counts. The results suggest that minced or evaporated salt is not a likely source of bacteria involved in spoilage of foods, and that discretion is indicated for the use of solar salt in certain food processing operations.

A. A.

14.33 F a c to rs  in fluencing  m ic ro b ia l s ta b il i ty  o f  b u tte r  c rea m -typ e  
f i llin g s , John H. Silker & Stanley A. M chugh, C erea l S c i. 
T o d a y , 1967, 12 (2), 63.Factors influencing S ta p h y lo c o c cu s  growth in these cells are investigated. It is concluded that any S ta p h y lo c o c c u s  problem in this product is more apparent then real. j. v. s.

14.34 M u sh ro o m  m yc e liu m  a s  a n o th er  p o te n tia l  so u rce  o f  p ro te in ,  H. F alanghe, F d  T echnol. C h a m p a ig n , 1967,21 (2), 157. Mushroom cultivation for meeting protein shortage with emphasis on trials at Brazil.
14‘35 S u b m e r g e d  cu ltu re  o f  m o re l m u sh ro o m  m y c e liu m : R e c e n t  

d eve lo p m en ts , J. H. Litchfield, F d  T echnol. C h a m p a ig n , 1967 
21 (2), 159.Review of conditions for cultivating M o rc h e .la  spp. Future potential for morel mycelium is seen in food flavouring applications.

14.36 F u n g a l p ro te in  f o r  fo o d  a n d  fe e d s .  I V .  W h o le  sug ar  b ee ts  
o r b e e t p u lp  a s  a  su b stra te , W illiam D. G ray & Mohamed O. 
Abou-el-Seoud, E co n . B o t ., 1967, 20 (4), 372.Sugar beets appear to be a good substrate for the growth of fungus; the highest yield of protein obtained was 3.48 g/100 g. roots. Thus, it is possible to produce 15.79 g. of protein per pound of fresh roots which initially contained only 3.40 g. of crude protein. k . a. r .

14.37 In fluence  o f  y e a s t  s tra in  a n d  p H  o n  p y r u v ic  a c id  c o n te n t o f  
w ines, B. C. R ankine, J . S c i. F d  A g r ic ., 1967,18 (2), 41.Results obtained on laboratory and pilot plant scale with 12yeast strains indicate that the amount of pyruvic acid produced range from 2-4 to 3-fold depending upon the yeast strain. High pH always correlated with high pyruvic acid content. These results obtained with grape juice were confirmed with artificial medium. The biochemical and oenological significance is discussed. K. a. r .

14.38 In ve s tig a tio n s  o n  th e  o ccurrence  a n d  g en era tio n s  o f  m u c ic  
a c id  in  g ra p e  m u s ts  a n d  w ines. I V .  C o lu m n  a n d  p a p e r  ch ro m a to 
g ra p h ic  in ve stig a tio n s  o f  th e  a c id s  co n ta in ed  in  g ra p e  m u s t, J. 
Schormlller & W. Clauss, Z .  L e b e n sm itte lu n te r s  U . F o rsch ., 1967, 133(2), 65.
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Mucic acid is contained only in musts front rotten grapes and not in the must from healthy grapes. Succinic acid, the presence of which was not certainly known till now, could be detected in small quantities in the musts from both rotten and healthy grapes.
K. M.D.

14.39 R e m o v a l o f  b a c ter ia  f r o m  raw  fo o d  m a ter ia ls  b y  e lec tro 
p h o re s is , E iichi Tani K awa, Terushige Motohiro & M inoru 
Akiba, F d  T echno l. C h a m p a ig n , 1967, 21 (3a), 439.Removal of E . co li from the intestines of oysters having low contamination and of SG-2 bacteria (responsible for swelling and blackening of canned clams) from the intestine of baby clam was possible by the electrophoresis. Addition of 10 ppm. of an anionic surface active agent (sodium tetradecyl sulphate) increased the rate of removal of bacteria from highly contaminated baby clams. J- v. s.

15. Toxicology
15.21 P ro d u c tio n  o f  a fla to x in  on  w h ea t a n d  o a ts : m ea su rem en t

w ith  a  reco rd in g  d en sito m e te r , R. D. Stubbelefield, O. L. 
Shotwell, C. W. H esseltine, M. L. Smith & H. H. H ai.l, A p p l. 
M ic ro b io l., 1967, 15 (1), 186.A method has been developed for the production of aflatoxin by growing A sp erg illu s  fla v u s  NRRL 3145 on solid substrate wheat. Optimal vieds of 900 g. of aflatoxin Gi and 900 g. of aflatoxin Bj per gram of substrate were obtained in 4 to 5 days at 28 C. A study on hulls and groats of oats and on whole oats by 

A . fla v u s  strains (NRRL 2999, NRRL 3000, and NRRL 3145) revealed that aflatoxin was produced on all three substrates; production however, was very slight on hulls. Strain NRRL 3145 grown on solid substrate groats produced the largest amounts of aflatoxin (580¡xg. of Bj and 450/xg. of Gj per g. of substrate). A densitometric method for reading TLC plates is described; this is more objective and more accurate than the earlier visual methods.
A. A.

15.22 A fla to x in — p ro d u c in g  p o te n tia l  o f  iso la tes  o f  th e  A sp erg illu s  
f la v u s — o ry za e  g ro u p  f r o m  p e a n u ts  ( A ra ch is  h yp o g ea ), R uth A. 
Taber & H arry W. Schroeder, A p p l. M ic ro b io l ., 1967, 15 (1), 
140.Out of 78 samples of farmer stock peanuts from 9 different areas, only 2 contained more than 50 ppb of aflatoxin. Infestation by members of the A sp erg illu s  fla v u s -o ry za e  group varied from 35— 100% of kernels/area and from 1-100% of kernels/sample. Aflatoxin production by individual isolates ranged from 0 to 349,143 ppb under the test condition employed. In general, the isolates produced 8-10 more Bj than B2; no isolate producing aflatoxins Gj, or G2 was found. a . a.

15.23 R ela tio n sh ip  b e tw een  A sp erg illu s  f la v u s  g ro w th , f a t  a c id ity  
a n d  a fla to x in  c o n te n t in  p e a n u ts , H. E. Pattee and Sandra L. 
Sessoms, J . A m . O il  C h em . S o c ., 1967, 44 (1), 61.The influence of fungal growth, under standardised conditions, on fat acidity, in large seeded Virginia type peanuts inoculated with A . fla v u s  and relationships between fat acidity and aflatoxin was studied. Fat acidity increased quadratically and was highly correlated with visible fungal growth. A lag in aflatoxin production in relation to fat acidity increase was noted;fat acidity reached 60 mg. KOH/100 g. kernels before aflatoxin become detectable. This relationship suggests a rapid method for detecting aflatoxin.

A. A.

15.24 In fluence  o f  b io lo g ica lly  m o d ifie d  a tm o sp h ere s  o n  a fla to x in  
p ro d u c tio n  b y  A sp erg illu s  fla v u s  g ro w in g  on  p e a n u t k e rn e ls , H. E.

Patte & Others, O le a g in eu x  1966, 21 (12), 747.

Growth in biologically modified atmospheres significantly decreased the production of aflatoxin in peanuts by A . fla v u s . Aflatoxin became detectable in 36 hr under normal atmospheres and continued to increase. Under modified atmospheres, produced by growth in sealed polyethylene bags, aflatoxin reached a detectable level in 48 hr but did not increase significantly thereafter.
K. M. D.

15.25 C u rren t research  on  to x ic  fo o d  c o n ta m in a n ts , G. N. Woe an, 
J .  A m . d ie t. A s s ., 1966, 49 (1), 95.Review. 19 references.

15.26 T h e G angrene o rg an ism — A  f o o d  p o iso n in g  a g en t, John E. 
D espaul, J . A m . d ie t. A s s . , 1966, 49 (3), 185.The origin, characteristics, prevalence and methods of averting or counteracting gastre-intestinal illness caused by C lo str id iu m  

p er fr in g en s . B. s. N.
15.27 C lo strid iu m  b o tu lin u m  ty p e  E  in  fish  f r o m  th e  G rea t L a k e s ,  

T homas L. Bott, Janet S. D effner, E lizabeth M ecoy & E. M. 
F oster, J . B a d . , 1966, 91 (3), 919.The intestinal contents of more than 3000 fish from Lakes (Erie, Superior, Huron and Michigan) were examined. Demonstration of the organism was accomplished by identifying its toxin in liquid culture inoculated with material from the alimentary tract. Incidence figures, expressed as per cent of the fish tested, were: Lake Erie, 1 %; Lake Superior, 1 %; Lake Huron, 4%; the main body of Lake Michigan, 9%; and Green Bay (on Lake Michigan) 57%. Thus C l. b o tu liin u m  type E appeal's to be widely but unevenly distributed in the Great Lakes and fish from all areas are potential carriers of it. a. a.

15.28 E ffe c t o f  so d iu m  n itra te  a n d  te m p e ra tu re  o n  to x in o g en es is  
b y  C lo str id iu m  b o tu lin u m  in  p er ish a b le  c o o k e d  m e a ts  va cuu m - 
p a c k e d  in  a ir-im p erm ea b le  p la s tic  p o u ch es , H. P ivnick, L. J. 
R ubin, H. W. Barnett, H. R. N ordin, P. A. F erguson & C. H. 
P errin, F d  T echnol. C ha m p a ig n , 1967, 21 (2), 204.Sliced processed meats prepared using a range of concentrations of NaNC>2 were inoculated with spores of C l. b o tu lin u m  types A and B. After vacuum packaging in air-permeable plastic pouches the meats were stored at 20, 25, or 30 C. At interval, samples were tested for toxin and spoilage. At any given temperature, delay in toxinogenesis and spoilage were directly related to concentration of nitrite. Nitrite content did not influence acceptability on the first day toxin was found in the stored product. Heat injury of spores appears not to be a prerequisite to toxinogenesis inhibition by NaN02. j . v. s.

15.29 P ro du ctio n  o f  to x in  b y  C lo str id iu m  b o tu lin u m  ty p e  E  in  
d e fin e d  m ed ia , B. Q. Ward & B. J. Carroll, C anad. J . M ic ro b io l., 
1967, 13 (1). 108.The least effective concentration of citric or lactic acid for toxin production and of the toxicities of trypsinized and untrypsinized supernatant fluids of centrifuged cultures in a CDM (chemically defined medium) is reported. k . a. r .

15. 30 A fla to x in s :  S o m e  fa c to r s  a ffe c tin g  p ro d u c tio n  a n d  lo ca tion  
o f  to x in s  in A sp erg illu s  fla v u s -o ry za e , H arry W. Schroeder, 
Lee J. Ashworth, J . S to r e d  P ro d . R e s ., 1966,1 (3), 267.The quantity and quality of aflatoxins produced by two 

A sp erg illu s  fla v u s -o ry za e  isolates from rough rice and Spanish peanut were compared with a known, highly toxigenic A . fla v u s  strain. Total aflatoxin yields on sterile peanut, rough rice and shredded wheat after 18 days at 30 C ranged from 4 to 892 ppm. In shake cultures growing on 4% suspensions of these substances, yields
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ranged from 17 to 426 ppm. Total aflatoxin yields and the proportion of the four primary aflatoxins reflected interactions between strains, sub-strains and methods of culture. In shake cultures, from 52 to 80% of the aflatoxins were located in the mycelium. Conidia collected from a shredded wheat substrate after 18 days were found to contain aflatoxins at the concentrations ranging from 0.7 to 56.1 ppm. a . a.
15.31 A  m e th o d  f o r  th e  d e tec tio n  a n d  e s tim a tio n  o f  a fla to x in  in  

fu n g a l  fe r m e n ta tio n  p ro d u c ts , Leo J. D enault & L. A. U nder- 
kofler, C erea l C h e m ., 1967, 44 (1), 1.
The method is based on the application of TLC on silica gel of chloroform extracts. A flourescent spot having an Rf higher than aflatoxin Bi in seven commercial fungal enzymes was observed, whereas the UV and IR spectra of this component differed from that of aflatoxin Bj. Data confirms the absence of aflatoxin in these fungal preparations examined, as a flouresing derivative is not formed by this extract with formic acid in presence of thionyl chloride. n. s. n .

16. Infestation, Pesticides and Fungicides
16.35 S ilica  b a sed  d u s ts  f o r  th e  co n tro l o f  in sec ts  in fe s tin g  d ry  fish ,  

Joyce K ane, J . S to r e d  P ro d . R e s ., 1967, 2 (3), 251.
Inert, nontoxic silica based dusts are currently used in USA. against a number of insects including cockroaches. Silica dusts of low bulk density have shown definite promise in controlling insect infestation in dry D e rm e s te s  fr is c h ii Kug, D . a terd eg  and 

N ec ro b ia  rusip es (Deg) provided the fish is adequately dried and free from oil. b. s. n .
16.36 L a b o ra to ry  eva lua tion  o f  m a la th io n , b ro m op ho s a n d  fe n i -  

tro th io n  f o r  u se  a g a in st b ee tle s  in fe s tin g  s to r e d  p ro d u c ts , R. W. 
Lemon, / .  S to r e d  P ro d . R e s ., 1967, 2 (3), 197.
The relative toxicities of malathion, bromophos and fenitrothion to 10 species of stored-product.

16.37 E x tr a c tio n  a n d  g a s  ch rom a to grap h ic  a n a ly s is  o f  ch lo r in a ted  
in sectic ides  f r o m  a n im a l tissues, Peter W. Saschenbrecker & 
D onald J. Ecobichon, J . agric . F d  C h em ., 1967,15 (1), 168.
An extraction procedure for chlorinated hydro-carbon insecticides gives high quantitative yields from several distinctly different tissues (plasma, liver, breast muscle and brain). b. s. n .

16.38 C o m p a ra tive  s tu d ie s  w ith TriboH um  (C o leo p tera , T en ebrion i-  
d ae). I I .  P ro d u c tiv ity  o f  T r. ca s ta n eu m  (h ie rb s t) a n d  Tr. co n fu 
s io n  D u r . on n a tu ra l, s e m isyn th e tic  a n d  s y n th e tic  d ie ts , Alexander 
Sokolofe, Ian R. F ranklin & Raj K. Lakhanpal, /. S to r e d  
P ro d . R es ., 1966, 1 (4), 313.
Different media tried are: Naylor’s synthetic medium; corn supplemented with the amino acids-cystine, glutathione, proline and tryptophan; corn and whole wheat flour without any supplements, and corn and whole wheat flour supplemented with brewer’s yeast and vitamins. The Naylor medium is unfavourable for both species. T r. ca s ta n eu m  performs poorest in non-supplemented media, better in vitamin supplemented and best in yeast supplemented media. Addition of four amino acids to corn had beneficial effect to T r. ca sta n eu m . It is concluded that Tr. co n fu su m  is better adapted to utilise a wider variety of foods than T r. ca s ta 

n eu m  and in order to satisfy its greater quantitative requirements for certain nutrients, this species engages in cannibolism more often than T r. co n fu su m . When the two species are introduced into the same container, they compete for food and space, T r. co n fu su m  is more often eliminated than T r. ca s ta n e u m . k .a.r.

16.39 P e s t  co n tro l in th e  p reven tio n  o f  u n n ecessa ry  lo sses  in  f o o d  
m a n u fa c tu r in g , B r it. F d  J . , 1967, 69 (817), 51.Review. 10 references.

16.40 E ffe c t  o f  p h o sp h in e  on  m ite s , in se c ts  a n d  m ic ro o rg a n ism s , R. N. Sinha, B. Berck & H. A. H. Wallace, J .e c o n .E n t . , 1967, 60 (1), 125.
Two bins of wheat (450 bushel capacity) were fumigated with PH3 from phostoxin. GC analysis of interstitial air after fumigation revealed that PH3 was found at higher concentrations at 4 ft. level than at l-and 2-ft. levels from the top surface. No mites or insect was found 6 days after fumigation. Some of the mites reappeared in 1-3 months and continued to thrive as in previous years, possibly due to the destruction of some natural predators. PH3 was effective against all stages of C h e le tu s  c ru d itu s (natural predator), H a e m o la e la p s  ca sa lis (Berlese), T a rso n em u s sp., T yd eu s  

in te rru p tu s Thor, and insects L ep in o tu s  re ticu la tu s Enderlein and 
O . sur in a m en s is . Adults of C ry p to le s te s  fe r r u g in e u s  Stephens,
R . d o m in ica , S . g ra n a riu s , T r. ca s ta n eu m , P lo d ia  in te rp u n c te lla  and
T r. p ia ra b ile were killed by PH3 on 6 days of exposure to concentration encountered 2 \  ft. below bin surface. Germination and microbial flora were not affected by PH3. J.v.s.
16.41 S tu d ie s  on  h yd ro gen  pho sp h id e a g a in st r ice  w eevil, G. R out & R. N. M ohanty, /. econ. E n t ., 1967, 20 (1), 276.

At dosages of 4.95, 2.49, 1.24 and 2.0 mg/litre hydrogen phosphide (released from phostoxin) killed all the insects placed in the surface and at 40,80, and 120 cm. depths in a paddyfilled bin (length, 143.51cm., diam.,25 cm., capacity, 35 kg.). When exposed for 8, 16, 24, and 72 hr. except at the lowest level (0.62 mg/litre) at the shortest exposure period (8 hr) at the greatest distance from the gases (120 cm), germination was not affected by phostoxin. J. v. s.
16.42 A  review  o f  th e  p ro p e rtie s  a n d  usa ge  o f  m e th y l  b ro m id e  a s  a  

fu m ig a n t, R. H. Thompson, / .  S to r e d  P ro d . R e s ., 1966,1 (4), 353. Review. 97 references.
16.43 T he lite ra tu re  o f  p es tic id e  c h e m is try , Walter R. Benson & 

H oward A. J ones, /. A s s . o ff. ana l. C h em ., 1967, 50 (1), 22.

16.44 P es tic id e  resid u e  a n a ly s is :  P re se n t p ro b le m s  a n d  a ch ieve 
m en ts , H arold Egan, J . A s s . O ff. ana l. C h e m ., 1967, 50 (1), 74. Review. 51 references.

16.45 T oleran ce  s ta tu s  o f  so m e  ra ts  to  an  a n tico a g u la n t r a t p o iso n ,P. J. D oeras, C urr. S c i. , 1967, 36 (8), 207.
R a t tu s  r a ttu s  of Bombay when treated with heavier doses (0.025 %) of warfarin along with their normal food shows better resistance than the bigger field rat, R . b en g a len sis which with a smaller dose (0.005%) records a total mortality of 70% upto sixth day. b.s.n .

16.46 S tu d ie s  on  th e  large sca le  s to ra g e  o f  fo o d  g ra in s  in  In d ia , J. N. Sarid, Lallan R ai & S.V. Pingale, B u ll. G ra in  T echn o l., 1967, 5 (1), 3.
Insect densities in the central bottom regions throughout experimental period were observed in stacks of western white wheat (grade II) stored in B-twill jute bags for 9-10 months. R h izo p e r th a  

d om in ica  was found in small packets inside, whereas S ito p h ils  
o ry za  was distributed on the periphery. The presence of higher insect population was invariably accompanied by higher temperatures in the central region of the stack. T rib o liu m  ca s ta n eu m , 
O ryza ep h ilu s  su r in a m en s is , L a em o p h lo eu s  m in u tu s  present initially continued at the same level till the end, while R . d o m in ica  and
S . o ry za  appearing later increased in large numbers. b. s. n .
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16.47 R o le  o f  d e n s ity  o n  th e  m u ltip lica tio n  o f  s to r e d  g ra in  in sec t 
p e s ts , S. V. P ingale & G. K. G irish, B u ll. G ra in  T ech n o l., 1967, 5 (1), 12.Review. 35 references.

16.48 F a c to rs  a ffe c tin g  th e  d ev e lo p m e n t o f  T rib o liu m  ca s ta n e u m  (H e r b s t) on  w hea t, Shalom W. Applebaum & Abraham M. 
K o n i j n , J . S to r e d  P ro d . R e s ., 1967, 2(4), 323.The suboptimal development of T rib o liu m  ca s ta n eu m  (Herbst) larvae on unsupplemented whole wheat flour of four varieties is attributed to vitamin deficiency, with the vitamin identified in one case as riboflavin. In two varities, notably of T ritic u m  d u ru m , vitamin supplementation alone does not sufficiently improve the nutritional value, and the levels of L-amylase inhibitor, T rib o liu m  protease inhibitor and wheat B-amylase (free and bound) have been analysed. No clear correlation could be drawn between the levels of individual factors and the ability of T . ca s ta n eu m  larvae to develop on the wheat varieties. Neither could the variable development be attributed to the starch quality of the various wheat varieties. a. a.

16.49 T h e  e f fe c t o f  lig h t o n  th e  l i fe  cyc le  o f  L a th e tic u s  o ry za e  W a ter  
h o u se  (E o lso p tera , T en eb rion id a e), M.A. H afeez, J .  S to r e d  
P ro d . R e s ., 1966, 1 (3), 243.Newly hatched larvae of L a th e tic u s  o ry za e  Waterhouse, on whole meal wheat flour supplemented with 1 0% yeast, were maintained at 30 C and either 75 or 85%R.H.under constant illumination of 9.7 ft. candles. At 75 % R.H. only 9 out of 37 larvae completed their development, and these had a mean developmental period of 37.7 days. At 85% R.H., all the larvae died before pupation. Larvae maintained under similar conditions but in the absence of light suffered a mortality of less than 3 % and had a mean developmental period of 30.3 days at both 75 and 85 % R.H. a . a.

16.50 M o r ta l i ty  o f  T ro g od erm a  g la b ru m  larvae in  s im u la te d  w hea t 
s to ra g es  p u r g e d  w ith  C O i o r  N 2, Arthur F. Press, Jr ., Freder
ick  O. Marzke & G ordon C. Pearman, Jr., J . econ. E n t ., 1967, 60 (2), 415.Wheat containing cages of T r. g la b ru m  (Herbst) larvae and stored in simulated silo-type structures (61.7 litres) was purged for 7 consecutive days with CO2 or N2 at a flow rate of 100 cc/ minute. Both gases reduced the O2 concentration to 1 or 2% within 1 day. CO2 was more effective than N'2*in producing atmospheres lethal to T. g la b ru m  larvae. a. a.

16.51 In flu en ce  o f  o rg an ic  in sec tic id e s  on  e n zy m e s . V. E ffe c t  on  
th e  x a n th in e  d eh yd ra se  o f  m ilk , F. K iermeier, G. W ildbrett, & L. Lettenmayer, Z .  L eb en sm itte lu n te r s . U . F o rsch ., 1966, 133
(1), 22.After feeding with y-HCH, the compound was secreted with the milk—approx. 30 mg/1.—but it did not affect the enzyme activity. Supplementary mviVro-experiments with y-HCH and DDT as well as a few organophosphoric compounds which in contrast to parathion, do not contain nitrophenyl residues, also did not reveal any inhibitory influences on the xanthine dehydrase in milk, or in pure solution. k .m.d .

16.52 A  s im p le  p h o sp h in e  d e tec to r , P remsingh, T. R amasivan &K. K rishnamurthy, B u ll. G ra in  T echn o l., 1967, 5 (1), 24.A simple phosphine detector which could be used to locate quickly leakages and concentrations of gases in air during fumigation has been developed using a set of glass tubes, filter paper strips, and reagent in an amber coloured bottle, along with a rubber bulb. At 5 ppm. and above of phosphine concentration, the smell could be easily identified. b .s . n .

16.53 D eterm in a tio n  o ffe n i tr o th io n  on  s to r e d  b arley , D. F. H orter, 
J . S to r e d  Prod. R es ., 1966, 1 (3), 287.A modified colorimetric method based on the reduction of nitro group followed by diazotisation and coupling with N-l napthyl-ethylene diamine to give a coloured product to be assessed spectrophotometrically has been developed for determination of fenitrothion (0, 0-dimethyl, 0-(3-nitro-4-methyl-phenyl) phos- phorothionate on stored barley. The advantages of employing this technique as against GLC are: slightly better accurate results and recovery; absence of repeated calibration and; quickness and efficiency of estimation. In both techniques, however, the oxygen analogue of fenitrothion is not eluted from Beckman grade II alumina by benzene and so does not act as an interfering substance. b. s. N.

16.54 A  f i e ld  com p ariso n  o f  m a la th io n , d ich lo rvo s  a n d  fe n itr o th io n  
f o r  th e  co n tro l o f  O ryza ep h ilu s  su r in a m en s is  ( L )  (C o leo p tera , 
S ilv a n id a e ) in fe s tin g  s to r e d  b a r ley , A. A. G reen & P. S. T yler, 
J . S to r e d  P ro d . R e s ., 1966, 1 (3), 273.A method is described for the protection and disinfestation of farm-stored grain by the admixture of water-based emulsions of insecticides. Heavy infestations of O ry za ep h ilu s  su r in a m en s is (L) in feed barley were quickly controlled by the application of malathion at 10 ppm., fenitrothion at 2 ppm. and dichlorvos at 4 ppm. Fenitrothion at 1 ppm. took longer time to effect control. Malathion and fenitrothion disappeared slowly from the barley and conferred good protection for 8 months. Dichlorvos disappeared more quickly and conferred relatively little residual protection.

A. A.
16.55 A  th in  la ye r  ch ro m a to g ra p h ic  screen in g  te s t  f o r  o rgan o ph os- 

p h o ru s  p e s tic id e  residu es , D. C. Abbot, A. S. Burridge, J. 
Thomson & K. S. Webb, A n a ly s t , 1967, 92 (2), 170.The compounds are extracted with dichloromethane and the extracts are cleared up on silica gel chromatoplates developed with hexane-acetone solution, 5+1. Eluted compounds are then oxidised with ammonium persulphate or a nitric acid-perchloric acid mixture for phosphorus determinations by molybdenum blue procedures useful for vegetable tissue.

A. A.
17. Nutrition and Biochemistry
17.24 L e a f  p ro te in  co n cen tra te  p re p a re d  b y  sp ra y  d ry in g , G. H. 

H artman, Jr ., Walter R. Akeson & Mark A. Stahmann, 
J . agric . F d  C h e m ., 1967, 15 (1), 74.Leaf protein concentrates were prepared by spray drying the juice expressed from fresh alfalfa and peavines. The concentrate was a green powder of low fiber content which could be fed to non ruminant animals. A product which might be further processed for human consumption was prepared by extraction of spray-dried preparation with ethanol. Proximate analyses, amino acid analyses, estimation of the biological value of protein, and analyses for some vitamins or growth factors were made and compared with other high protein foodstuffs. There appeared to be little or no loss of nutrients or nutritive value in the spray-drying process. On the basis of amino acid analyses and the pepsin-pancreatin digest indices, the protein could be potentially equal or superior to high protein feedstuff’s now available. The vitamin content of the spray-dried preparation was higher than that found in the commercial dehydrated alfalfa products. a. a.

17.25 N u tr i tio n  R esea rch  f o r  th e  fu tu r e , W illiam J. D arby, A m .  
J . clin . N u tr . , 1966,19 (6), 440.Review. 12 References.
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17.26 T he era d ica tio n  o f  en d em ic  g o ite r  in G ua tem ala . F in a l rep ort, J. R omeo de Leon & Otto G. R etan a, N u tr . B ro m a to l. T o x ic o l., 
1966, 5 (2), 43.Endemic goiter showed an incidence of 38.5% of the total population in Guatemala in the year 1962. By the use of iodated salt (iodate) and an adequate control of the iodine level in the salt consumed by the population, this high incidence was reduced to 15% in 1962 and further to 5% in 1965. This last figure is indicative (according to the WHO criteria) that endemic goiter has ceased to be a health problem in this country. Guatemala is the first country in America and the second in the world to eradicate this disease as a health problem. A. A.

17.27 E ffe c t o f f i s h  flo u r  (U N 1 C E F -C H 1 L E -Q U IN T E R O ) on  th e  
e x p e r im e n ta l caries in th e  a lb ino  ra t, Chayet, C. & Others, N u tr .  
B ro m a to l. T o x ic o l., 1966, 5 (1), 20.The substitution of casein for an equal amount of fish flour in the cariogenic diet of Shaw produces a significant decrease in the number, extension and depth of dental caries in the albino rat. No signs of fluoresis were detected in the animals fed the fish flour containing diet. The weight gain of the rats that received the fish flour diet was very much the same as that exhibited by the animals on the casein diet. a. a .

17.28 Q u a n tita tiv e  d e te c tio n  o f  d isso lve d  m ilk  p ro te in  in  h ig h ly  
h e a te d  m e a t p ro d u c ts , w ith  th e  h elp  o f  in d irec t h aem a g g lu tin a tio n , 
L. K otter, C. H errmann, & G. Corsico, Z .  L e b e n sm itte l  
u n ters. U. F orsch ., 1966, 133 (1), 15.The required antisera against heated milk protein were obtained by immunization with metallic compounds. Dialysis and lyophili- zation of the highly heated material are necessary to obtain protein components that are still serologically reactive. By following the method described in the paper, milk protein could be detected in material heated up to 115 C, at a concentration as low as 0.1 %.

K. M. D.

17.29 C opper co n ten t o f  so m e  low  co pper fo o d s , L iesbeth H ook & 
Ida K. Brandt, J . A m . d ie t. A s s . , 1966, 49 (3), 202.

17.30 E ffe c t  o f  su lp h ite  a n d  ascorb ic  a c id  on  m u sh ro o m  p h e n o l o x i
d ase, P. Markakis & R. J. Embs, ./. F d  S c i. , 1966, 31 (6), 807. In model systems containing mushroom phenol oxidase andO-diphenolic or monophenolic substrates in phosphate buffer pH 6.5, sulphite initially did not protect the ascorbic acid from oxidation by quinones formed enzymatically. The sulphite, however, gradually decreased both the diphenolase and mono- phenolase activity of the enzyme and thereby diminished the overall destruction of ascorbic acid. Under certain conditions, ascorbic acid counteracted the sulphite inhibition activity of the mono- phenolase of the enzyme. a . a .

17.31 D ie t su rveys  b y  w e ig h m en t m e th o d — a  co m p ariso n  o f  ran do m  
d a y , th ree-d a y  a n d  seven  d a y  p erio d , A. D. Taskar, M. C. Swami- 
nathan & Shantha Mahadevan, In d ia n  J . m ed . R e s ., 1967, 55 
(1), 90.Comparison of the average intake of protein and calories estimated from the random day method with that of the seven-day indicated no significant difference. Good correlation was observed between the random day intake values and those of the conventional method. Three day weighment method is as efficient as the seven day weighment method of diet survey among population in which day to day variations in dietary pattern are not much. k . a. r.

17.32 P ro te in  fr a c tio n s  in  h u m a n  m ilk . I. E ffe c t  o f  d ura tio n  o f  
la c ta tio n  a n d  d ie ta ry  su p p lem en ta tio n  on  th e  p ro te in  fr a c tio n s ,  P. U dayasekhara R ao & Bhavani Belavady, In d ia n  J . m ed . 
R e s ., 1967, 55 (2), 174.

Paper electrophoretic analysis of the protein fractions of human milk indicated that casein content of the milk was influenced by the duration of lactation. Milk obtained during later stages of lactation contained basic protein. Dietary supplementation of protein or calories did not influence the protein fractions in milk.
K. A. R.17.33 B re a d -its  n u tr itio n a l im p o rta n ce  in  o ur  d ie t, M il lin g , 1967, 148 (9), 172.Presents data relating to daily intake of various foods and the role of bread in such a programme and the relative prices of different items of food as compared to bread. b. s. n .

17.34 E n z y m e s  in f o o d  m a n u fa c tu re , B r it . F d  J . , 1967, 69 (817), 39. The sources of enzyme and their increasing role in various food
processing operations. b. s. n .

17.35 Io n  u p ta k e  b y  m itocho nd ria  f r o m  co ty led o n s  o f  P h a seo lu s  
vu lgaris , T. D. Venugopal, & M. V. Patwardhan, P h y to c h e m .,  1966, 6 (3), 351.An actively respiring mitochondrial fraction has been prepared from the cotyledons of P . vu lgaris. Mitochondria show ion uptake in the presence of succinate as substrate, but do not respond to ATP addition. Presence of magnasium is not necessary in the incubation medium for calcium uptake. a . a .

17.36 T he u se  o f  iso la ted  so yb ea n  p ro te in s  in  b read , Sylvia M iz
rahi, G ideon Z imonerman, Zek Berk & Uricogan, C erea l 
C h e m ., 1967, 44 (2), 193.Addition of soyabean proteins to bread increases water absorption capacity of the flour and decreases loaf volume proportionately with level of protein. Addition of 1 % lecithin to mixes with less than 6 % soy protein counteracted the decrease of loaf volume. Isolated soybean protein admixed with wheat flour upto 6 % level does not impair overall acceptability of bread. b. s. n .

17.37 D ev e lo p m en t o f  in fa n t fo o d s  b a sed  on  so ya b ea n , M. R. 
Chandrasekhara, S. R. Skurpalekar, B. H. Subba R au, 
Soma K urien & K antha S. Shurpalekar, J . F d  S c i .  T echn o l., 1966, 3 (3), 94.
A process for the preparation of spray-dried infant food based on soya dhel, skim milk powder and barley malt has been outlined. The PER of the product is 2.7 as compared to 3.0 of skim milk. Addition of DL-methionine to the product at l.lg/16gN level, raises the PER to 3.0. a . a .

17.38 A m in o  a c id  co m p osition  o f  h e a t p ro c e ss e d  s o y  m i lk  a n d  its  
corre la tio n  w ith  n u tr itiv e  value, L. R. H ackler & B. R. Stillings, 
C erea l C h em ., 1967, 44 (1), 70.Investigations were made tc evaluate the effect of heat processing time and temperature on the changes of amino acids of soy milk protein and, also to evaluate the possible correlation of essential amino acid index and requirement index and nutritional value as measured in  vivo. Two processing temperatures (93 and 121 C) were studied. Also investigated was the effect of spray drying inlet temperature on the amino acids of soy milk. The results indicate that soymilk heat processed for as long as 4 hr at 93 C caused no significant changes in amino acid composition. On the other hand, decreases in some of the amino acids (especially cystine) were observed when the processing temperature of 121 C was used. Further more, it is found that spray drying inlet temperature is critical, and that the amino acids destroyed during spray drying are different from those observed when soy milk was heated at 121 C. It is quite apparent from the results that heat processing conditions must be carefully controlled to produce soy milk of highest nutritional quality. b. s. n .
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17.39 E ffe c t o f  su p p lem en tin g  p o o r  In d ia n  d ie ts  b a s e d  on  w hea t, 
r ice  a n d  ra g i w ith  v ita m in s , m in era ls  a n d  g ro u n d n u t f lo u r  on  the  
n u tr itiv e  va lue o f  th e  d ie ts  a s  ju d g e d  b y  th e  g ro w th  o f  a lb ino  ra ts , 
K. H ariharan, B.L.M. D esai, S. Venkat R ao, D. R ajalakshmi M. Swaminathan & H. A. B. Parpia, J . N u tr . D ie t., 1967,
4 (1), 56.A significant increase in the growth rate and PER of rats was observed when rice or ragi diets were supplemented with calcium salts and vitamins; fortified groundnut flour alone or skim milk powder (SMP) along with it to provide about 5% extra protein in the diet were found to be equally effective in this respect. Both unfortified and fortified groundnut flours were almost as effective as SMP in improving growth rate when these provide 2.5 or 5% extra protein in the diet. b . s. n .

17.40 F ee d -b a ck„■ o f  n u tr itio n  resea rch , A. Sreenivasan, J . N u tr .  
D ie te t ., 1967,4(1), 1.Review.

17.41 S tu d ie s  on  m ic ro a to m ised  p ro te in  fo o d s  b a s e d  o n  b len d s  o f  
low  f a t  g ro u n d n u t, so ya b ea n  a n d  sesa m e  flo u rs  a n d  s k im  m ilk  
p o w d er  a n d  fo r t i f ie d  w ith  v ita m in s , ca lc iu m  s a lts  a n d  lim itin g  
a m iiw  ac id s , P. K. Tasker, H. Srinivas, A. Paul Jayaraj, M. 
N arayana Rao, D. R ajalakshmi, R. R ajagopalan, and M. 
Swaminathan, J . N u tr . D ie te t ., 1967, 4 (1), 65.Incorporation of microatomised protein food based on blendsof groundnut flour, soyabean flour, sesame and skim milk powder, so as to provide 2.5% extra protein resulted in increased growth rate in rats to about 10-12g, 12-13g, and 10-llg/week. Livers of animals receiving supplements were found to be normal showing there by that these were as effective as skim milk powder in correcting protein deficiency in the diets. b . s . n .

17.42 E ffe c ts  o f  sch o o l lunch w ith  In d ia n  M u ltip u rp o se  F oo d , s k im  
m ilk  p o w d er  o r  th e ir  co m b in a tio n  o n  th e  n u tr it io n a l s ta tu s  o f  
ch ildren , R ajammal P. D evadas, K amala Anandam, & Lakshmi 
Bhanumathi, J . N u tr . D ie te t ., 1967, 4 (1), 51.Children fed diet supplemented with MPF and SMP showed the greatest increase in body weight, height, haemoglobin content and RBC count, whereas no significant differences in these factors were observed in case of children supplied lunch not supplemented with MPF and SMP.

17.43 N u tr i tio n  in  th e  sy lla b i a n d  te x t  b o o k s  o f  e lem e n ta ry  schoo ls , 
S. Champakam & S. C. Balasubramanian, J .  N u tr . D ie te t .,  
1967, 4 (1), 36.Survey report, 6 references

17.44 A n  a sse ssm en t o f  th e  teach ing  o f  n u tritio n  in  e lem e n ta ry  
schoo ls in  H yd era b a d , S. Champakam, Shantha Madhavan & 
S. C. Balasubramanian, J . N u tr . D ie te t ., 1967,4 (1), 41.Survey report. 1 reference and 6 tables.

17.45 S y .m p o s iu m  o n  p ro te in s , L. K. R a m a c h a n d r a n ,  J .  sc i. 
in d u s tr  R e s ., 1967, 2 6  (3), 96.Brief resume of the proceedings of a symposium held at Osmania University, Hyderabad, during 22-24 September 1966. b .s . n .

18. Food Processing, Packaging and Engineering
18.22 G as r e fr ig e ra te d  ra ilw a y  car, R. G. O’Brien, R e fr ig . A ir  

C o n d it. H e a t. , 1966, 21 (1), 30.The system involves the use of CO2 or N2 stored at low temperature in a liquid form in insulated cylinders: which are housed in a small compartment at one end of the car. The gas is released to

the loaded compartment where it immediately expands to a fine 
spray at a very low temperature, absorbing heat from the van 
interior. k.a.r.
18.23 A  m od ern  sh ip s  cargo  re fr ig era tio n  s y s te m , P. S t e e p e n s , 

R e fr ig . A ir  C o n d it. H e a t. , 1966, 21 (1), 25.
Description of an automatic equipment aboard a multitemperature vessel providing—4 to + 54° F, and comprising of 8 totally independent refrigerated sections. a . a .

18.24 R e fr ig e r a te d  co n ta in ers  f o r  ra il f e r r y  serv ice , R e fr ig . A ir  
C on d it. H e a t. , 1966, 21 (1), 23.
Transport of frozen vegetables by a new method of Carton.

1825. T h e app lica tio n  o f  a ir  co o led  co n densin g  eq u ip m en t, S. H. 
Somers, R e fr ig . A ir  C on d it. H e a t. , 1966, 20 (12), 23.

18.26 T h e p re se n t s ta te  o f  f o o d  fr e e z in g  a n d  tra n sp o rta tio n  w ith  
liq u id  n itrog en , R a v a s z , E., H u sip a r , 1967, 16 (1), 30.
Review

18.27 F re eze  co n cen tra tio n  o f  fo o d  liqu id s: th eo ry , p ra c tic e  a n d  
eco n o m ics , J. G. M uller, F d. T echno l. C h a m p a ig n , 1967, 21 (1), 
49.
Review. 33 references.

18.28 S p r a y  d ry in g  f r u i t s  a n d  vegetab les u s in g  s k im  m ilk  a s  a  
ca rrier, S. T. C o u l t e r  & W. M. B r e e n e ,  J . D a ir y  S c i. , 1966, 94 (7), 762.
A wide variety of fruits and vegetables have been spray dried using condensed skim milk as a carrier in conventional milk drying equipment following comminution through a screen having 0.7 mm. perforation. The proportion of skim milk solids required ranged from 0 % with peas and corn to 60% with tomatoes and the more hygroscopic fruits. The flavour and colour of the natural plant material were retained. a . a .

18.29 C o n cen tra tio n  b y  reverse  o sm o sis  o f  m a p le  sa p , C . O . 
W i l l i t s ,  I .  C .  U n d e r w o o d  &  U .  M e r t e n , F d  T echn o l. C h a m 
p a ig n , 1967, 21 (1), 24.

A new approach.
18.30 C h e m is try  a n d  T ech n o lo g y  o f  deep  f a t  f r y in g , Stephen S. 

C hang, F d  T echno l. C h a m p a ig n , 1967, 21 (1), 33.
An introduction to Symposium.

18.31 T he p ra c tic e  o f  deep  f a t  fr y in g , C l i f f o r d  J. R o b i n s o n ,  Fd.  
T echno l. C ha m p a ig n , 1967, 21 (1), 35.

Symposium paper.
18.32 A p p lica tio n  o f  a to m ic  a b sorp tio n  sp e c tro p h o to m e try , in  th e  

f o o d  in d ustr ies , J. P. W o l f f ,  In d . a lim en t, a gric ., 1966, 83 (12), 1579.
Atomic absorption spectrophotometry is the converse of the usual emission spectrophotometry and is about 100 times more sensitive. It is also much simpler and quicker in operation, and avoids prolonged pre-treatment of the samples.The following estimations are described: (a) iron and copper in wires; (6) copper in gelatins; (c) copper in fats; (d ) copper in butter; ( e )  sodium, potassium and calcium in fats. k . m . d .

18.33 S o m e  tech n ica l a sp ec ts  o f  g r in d in g  w ith  ro ller  m ills , F red 
Schumacher, M illin g , 1967, 148 (6), 106.
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The influence of differential, peripheral velocity and controlled roll pressure in the grinding process in a flour mill are the main factors which determine its efficient and economic operation.
b. s. N.

18.34 A d v a n ce s  in g la ss  p a cka g in g , D. Brickley, F d  Techno!. 
A u s t . , 1966, 19 (3), 124.

18.35 E ffe c ts  o f  p la s tic s  on  m ilk  q u a lity  a n d  m ilk  p ro cess in g , G. W ildbrett, D t L e b e n s m itt . R d sch , 1967, 63 (1), 1.While the chemical properties of plastics have a direct influence on foods, it is the indirect consequences following from the physical properties of plastics which are of primary technological interest.For example, the heat conductivity of polyethylene affects cooling of milk so much that it is necessary to change the method of production and operational technique. The ripening of cheese in foils is discussed in detail as a standard example. k .m .d .
18.36 T he e ffe c t o f  p ro cess in g  o p era tio n s  on  th e  en erg y  ava ilab le  

f r o m  fo o d s , E. E. R ice, F d  Techno!. C ha m p a ig n , 1967, 21 (3), 41.General. 5 references.
18.37 S tu d ie s  on  th e  fr e e z e  d ry in g  o f  fo o d s , P. N. Srinivasa R ao, P. R ajagopal & P. K. R amanathan, J. F d. S c i. T echno!., 1967, 3 (3), 98.Studies on freeze drying of potatoes, cooked mutton and cooked fish fillets have been carried out using (i) conventional freeze drier of Stoke’s laboratory model, (ii) accelerated freeze drier of contact plate type and (iii) accelerated freeze drier of radiant type. The time temperature cycles in all the three types of units as well as in air-driyng have been compared. a. a .
18.38 A n  im p ro ve d  eq u ip m en t f o r  th e  m a n u fa c tu re  o f  p re se rve s , B. S. R amachandra, S. R anganna, L. S. Subba R ao & S. S. 

K albag, J . F d  S c i. T ech n o /., 1966, 3 (3), 103.In the hot continuous syrup concentration process, the syrup concentration is gradually raised at the rate of 1° Brix/hr in the preserve equipment itself thereby making the equipment compact. The fail in the syrup level is made up by continuous addition of concentrated syrup. a. a.
18.39 T he red esign  o f  m a lt e x tr a c t  eva po ra tion  u n it, G. C. Par

tridge, B rit. chem . E ngng , 1967, 12, (3), 374.In the concentration of malt extract the final concentrate will have a solid content of 73-83 % and a specific gravity of 1.36—1.42. This level of solid matter has to be attained without employing high temperatures because at temperatures beyond 70 C the enzymes are destroyed, and discolouration and caramalization occur at temperatures higher than 90 C. The design specification evolved in this work has made possible to have an evaporator which can give a product with 80% solids from feed and the solid content ranges from 2 to 25 %. The evaporation rate attained is of the order of 30,000 lb water/hr. m. c . b.
18.40 P a c ka g in g  o f  fo o d s  in la m in a te  a n d  a lu m in iu m  f i lm  co m b i

n a tio n  p o u ch es . IE . F re e ze -d r ie d  b e ll p ep pers , H. N. D aod & B. S. Luh, F d  T echn o /. C ha m p a ig n , 1967, 21 (3a), 339.Freeze dried bell-pepper (C ap sicu m  a n n u u m  Var. California Wonder) was packed in Mylar-Saran-polyethylene plastic laminate and aluminium fibre combination (AFC) pouches under nitrogen and stored up to 12 months in dark at 32, 68 and 86° F. The product could be stored with excellent quality retention for 12 months or in AFC pouches at 32 and 68 F; the Mylar- Saran-polyethylene was less desirable for long time storage of this product. j . v. s.

19. Food Texture and Flavour
19.14 V ola tile  co m p o n en ts  o f  r o a s ted  p ea n u ts . T he m a jo r  m o n o 

ca rb o n y ls  a n d  s o m e  non  ca rb o n y l co m p o n en ts , M. E. Mason, 
Bobby Johnson & Mynard C. H amming, J . agric . F d  C h e m ., 1967, 15 (1), 66.Condensates obtained from roasted Spanish peanuts using high vaccum distillation and cryogenic trapping procedures possessed typical roasted peanut aroma. Analyses using gas chromatographic and qualitative chemical techniques revealed the presence of several aldehydes. Analysis of the total condensates and carbonyl compounds regenerated from their 2, 4-dinitro phenyl hydrazones using a combination gas-chromatograph-mass spectrometer (GC-MS) and thin-layer chromatographic analysis of the 2, 4, DNPH derivatives resulted in the positive identification of acetaldehyde isobutyraldéhyde, benzaldehyde and phenylace- taldehyde and tentative identification of 2-and 3 methyl butanal and 3-methyl-2-butanone. Ethyl acetate, toulene and N, N- dimethyl foramide were tentatively identified but their presence in the carbonyl regenerates remains unexplained. a.a.

19.15 N e w  d eve lo p m en ts  in co ffee  a ro m a  research , F. G antschi, M. W inter, Y. F lament, B. W illhalm & M. Stoll, J . agric . 
F d  C h e m ., 1967, 15 (1), 15.A large number of substances were isolated and identified from a concentrated aroma of coffee obtained by molecular distillation of expelled coffee oil. Enrichment of small constituents by mild fractional distillation, liquid-liquid partition, and column chromatography prior to analysis by GC has led to the identification of constituents present in concentrations downto 0.5 ppm with respect to the starting concentrate. Investigation by spectrometers combined with synthetic work was used as the main tool for identification, assisted in some cases by 1R and UV spectrometry. The identification of 22 constituents is described. Twenty of these compounds have not yet been found in coffee; possible ways of their formation during the roasting process are briefly mentioned.

A. A.19.16 P rep a ra tio n  a n d  eva lua tion  o f  b u tte r  cu ltu re  f la v o u r  co ncen
tra tes , R. C. L indsay, E. A. D ay, & L. A., Sather, J . D a iry  S c i., 1966, 50 (1), 25.Synthetic butter culture concentrates, based on the analysis of natural high quality products, were prepared for butter, cottage cheese, sour cream and butter milk-flavour compounds. Included in the formulations were diacetyl, acetaldehyde, dimethyl sulphide, acetic acid and lactic acid. Products flavoured with the culture concentrates were found to possess a culture flavour very similar to that produced by natural butter cultures. A student preference panel showed equal preference for high quality cultured products and artificially flavoured products. a. a.

19.17 Im p ro v in g  th e  ta s te  a n d  sm e ll o f  fo o d , B r it. F d  J . , 1967, 69 (817), 44.The role of flavour enhancers in natural and processed fruit; 
meat, coffee, milk, butter and cheese flavours is described. b.s.n.
19.18 W h a t fla v o u r  m a n u fa c tu rers  are  o ffe ring , B r it. F d  J . , 1967, 69 (817), 47.Reviews the latest advances in the development of savoury flavours by manufacturers of essences and flavours and the incessant efforts made for capturing the odoriferous factors of fresh fruits and vegetables. b.s.n.
19.19 A c c e p ta b ility  o f  n o v e l p ro te in s , R ajammal P. D evadas, 

J . N u tr . ?  D ie te t ., 1967, 4 (1), 26.Review, 29 references.
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19.20 A  q u a n tita tiv e  approach  to  th e  co m p a ra tive  a ss e s sm e n t o f  
ta s te  q u a li ty  in  th e  co n fec tio n ery  in d u s tr y , D. R. R ead, F d  
T ech n o l. A u s t . , 1967, 19 (7), 304.

19.21 A  shear a p p a ra tu s  f o r  m e a t tend ern ess  eva lu a tio n , Peter W. 
Voisey & H. H ansen, F d  T echnol. C h a m p a ig n , 1967, 21 (3a),355.

This commercial and convenient new device is based on Warner- Bratzler meat shear apparatus, and its precision is increased by recording the shear force on strip chart. It can reproduce fixed test conditions. Card can be used for making texture measurements of meat. J. v. s.

THE PROFESSIONAL SOCIETY OF FOOD TECHNOLOGISTS

There is a critical shortage of scientists in the food industry due to a lack of knowledge on the part of the 
people as to the kinds of positions that are available.

Since the Institute of Food Technologists is a professional, non-profit organization, if you could spare space 
(free) for all or part of the following, you would be doing a service to mankind in general.

ANNOUNCEMENT
A 13-minute color sound filmstrip Careers in Food Science and Technology is now completed and ready for 

distribution. This filmstrip covers the opportunities in the food industry in fields such as chemistry, microbiology, 
bacteriology, mariculture, research, home economics, engineering, dairy and poultry science, teaching, technical 
sales and food research management.

Although there is no indication in the filmstrip where the pictures were photographed, they were ‘shot’ in 
leading companies in the Chicago area and on the West Coast.

A Chicago radio announcer did the narration of the script, which was recorded by Universal Studios on a 
record that can be played either on a standard record player or in connection with the filmstrip on a Dukane 
projector.

Since the cost of the production exceeded the budget, we are forced to charge 710 plus postage (71.60 first 
class, 72.56 air mail) for its purchase. Please make your checks payable to the Chicago Section — Institute of 
Food Technologists. CHECK MUST ACCOMPANY ORDER.

Nancy McHenry, 
Chairman
Education Committee

Mail checks to: Mrs. Nancy McHenry, Librarian, Armour Food Research Division, 
801 West 22nd Street, Oak Brook, Illinois 60521.
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ATTENTI ON !
MACHINERY AND EQUIPMENT 

For Canning, Pharmaceuticals and Cosmetic Industries

Rotary Hydro Bottle Washing Machine

ROTARY FRUIT WASHER 

CAN PROCESSING MACHINE 

STRAIGHT LINE AND  SINGLE LINE 

EXHAUSTERS 

CONVEYORS 

POWDER MIXERS

WATER DISTILLATION PLANT

FRUIT MINCER

RETORTS

ELEVATORS

SIFTERS

DAIRY MACHINERY PARTS
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TANKS AND  HAND TRUCKS, ETC.

The above machine items of are made to meet the customer’s specific requirements

For your requirements please contact :

D O - A L L  E N G I N E E R I N G  I N D U S T R I E S
8-F, Longford Road, B A N G A L O R E  - 25
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PSG I N D U S T R I A L  I N S T I T U T E

Manufacturers of:

PSG

ELECTRIC MOTORS, PUMPS, DIESEL ENGINES, 

ELECTRIC SIRENS, BALING PRESSES, LATHES, 

H YD RA U LIC AN D  ELECTRICAL ENGINEERING, 

LABORATORY EQUIPM ENT, ETC.
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TIM-NEDOPTIFA’ 
P O C K E T  R E F R A C T O M E T E R

RANGE 0 - 4 5

J. T. JAGTIANI

Calibrated to give direct readings of percentage of sugar or soluble solids in a solution, the TIM-NEDOPTIFA 
refractometer combines accuracy with speed.This compact 
instrument is fitted with an additional, contrastive illuminating prism that makes readings easier, faster and more accurate. Manufactured under licence a*:d with original, imported optical com ponents from NEDOPTIFA, Holland, 
the TIM-NEDOPTIFA refractometer has wide applications in food processing, fruit producing, soft drinks, fruit 
juices, adhesives, sizing starch and lubricating oils.I J .  T. JAGTIANI
National House, Tulloch Road, Apollo Bunder, Bombay-1

heros'JTJ-3
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C H A N D R A  C O R P O R A T I O N
Manufacturers of:

MULTIPURPOSE FOOD
0000000000000000000000000000000

28

“ P IO N E E R  H O U S E ” , P E E L A M E D U
CO M PO SITIO N

G ram s o f  M ulti-P urpose Food p rov id es th e  fo llo w in g :

C A L O R IE S 111.0 V IT A M IN  A  (I.U .) 857.0
P R O T E IN  (G m s.) 12.0 V IT A M IN  B -l (mg.) 0.4
C A L C IU M  (M gs.) 190.0 V IT A M IN  B-2 (m g.) 1.0
P H O S P H O R U S  (mg.) 234.0 V IT A M IN  D  (I.U .) 71.0
IR O N  (m gs.) 1.5 N IC O T IN IC  A C ID  (mg.) 4.0

56 gram s o f 
o f  daily 
and  M inerals 
o f children

M ulti-purpose F o o d  provide T hird  
requirem ents o f  p ro te in , V itam ins 

an d  h a lf  th e  daily requ irem ent

M .P .F . has th e  advan tage  in  th a t it  needs n o  change in 
food hab its . I t can  be in co rp o ra ted  in  a ll the 
food  th a t is usually  p repared  a t  hom e. I t  is 
available in  tw o form s, nam ely spiced an d  plain.

Compliments from:
SRI G R. G O VINDARAJULU

‘‘P ion eer H o u se ” , P eelam edu , C O IM B A T o R E -4
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Journal of Nutrition & Dietetics

A  Q U A R T E R L Y  J O U R N A L  D E V O T E D  T O  T H E  P U B L IC A T IO N  O F  
O R IG IN A L  R E S E A R C H  A N D  R E V IE W  A R T IC L E S  I N  T H E  F IE L D  O F  

N U T R IT IO N  A N D  D IE T E T IC S

STARTED FOR THE FIRST TIME IN INDIA, THE JOURNAL IS SERVING 
A LONG FELT NEED FOR THOSE ENGAGED IN RESEARCH IN THIS FIELD

SUBSCRIBERS ARE ASSURED OF AN ATTRACTIVE GET-UP. CONTAINS INFORMATION ON 
MANY SCIENTIFIC ASPECTS OF FUNDAMENTAL AND PRACTICAL IMPORTANCE

S U B S C R I P T I O N  I S  O P E N  T O  A L L  T H O S E  I N T E R E S T E D  I N  
N U T R I T I O N  A N D  D I E T E I C S

The Journal has the support on the Editorial Board of all the 
prominent and leading scientists in this field

A b ly  m a n a g e d  a n d  is s u e d  b y :

THE
AVINASHILINGAM COLLEGE OF HOME SCIENCE

COIMBATORE

BECOME A SUBSCRIBER TODAY
S u b s c r ip tio n  R a te :

Ind ian  R s. 24  per year. F oreign  cou n tries 60sh . or $ 9 .0 0  per year. 
Single co p ies o f  current num ber: In land R s. 6. F oreign  15 sh . or $ 2.25. 
R em ittances sh ou ld  be m ade by draft or cheque, or by m o n ey  order, 
payable to  the M an agin g  E ditor, Journal o f  N u tr itio n  & D ietetics, 
Sri A v in ash ilin gam  H o m e Science C ollege, C oim b atore-11 , India.
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‘PSGR’ BRAND FERTILISERS
FOR

BUMPER YIELD AND MORE PROFIT

The Golden Nutrients from  
P S G R

Superphosphate 16% & 18%
and

Mixed Fertilisers of any type

Manufacturers :
CO IM BATO RE PIO N E E R  FERTILISERS LTD.

R E G D . O F F IC E :

PIONEER HOUSE, PEELAMEDU P. O., COIMBATORE - 4

F a c to r y  :

Muthugoundanpur Post
Sulur Road R. S., COIMBATORE Dt.

Phone: 27494
Tele: 042/231

Managing A gents: O. R. DAM ODARAN BROS. & CO.

A  Pioneer G ro u p  concern
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Telephones'.
B O M B A Y — 264731 (5 L ines) 
B H O P A L — 3380 & 630

Telegrams:
‘F IL T E R ’— Bom bay 
‘F IL T E R ’— Bhopal

The Wallace Flour Mills 
Company Limited

9 , W A L L A C E  S T R E E T , F O R T
B O M B A Y -1 , BR.

M a n u fa c tu r e r s  a n d  E x p o r te r s  o f:

FLOUR, ATTA,
RAWA, SOJI,

BESAN & BRAN

M I L L S
B O M B A Y

‘A ’ M il ls ,  C h ik a lw a d i,  T a rd e o  

‘B  &  C ’ M il ls ,  M a zg a o n

B H O P A L
C e n t r a l In d ia  F lo u r  M il ls
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COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH
Journal o f  Scientific and Industrial R esearch —  A  m on th ly  g e n e r a l  s c ie n c e  p e r io d ic a l ,  rep lacing  

Journal o f  Scientific and Ind ustrial R esearch  : S ection  A  —  G eneral.

Indian Journal o f  Chem istry —  A  m on th ly  re se a rc h  p e r io d ic a l  d evo ted  to  th e p u b lica tion  o f  o r ig in a l  
c o m m u n ic a tio n s  in  C hem istry , rep lacing the C hem istry  part o f  Journal o f  Scientific and  
Industria l R esearch : S ection  B —  P h ysica l Sciences.

Indian Journal o f  Pure and Applied P h ysics —  A m o n th ly  re se a rc h  p e r io d ic a l  devoted  to  the p u b li
ca tio n  o f  o r ig in a l c o m m u n ic a tio n s  in  Physics, rep lacing th e P hysics part o f  Journal o f  Scientific  
and Ind ustrial R esearch  : S ection  B —  P hysica l Sciences.

Indian Journal o f  Technology—  A  m on th ly  re s e a r c h  p e r io d ic a l  d evoted  to  the p u b lica tion  o f  o r ig in a l  
c o m m u n ic a tio n s  in  ap p lied  sciences and  tech n o lo g y  rep lacin g  Journ al o f  Scientific and Industria l 
R esearch : S ection  D  —  T ech n o logy .

Indian Journal o f  E xperim ental B io logy— A  quarterly r e se a rc h  p e r io d ic a l  d evo ted  to  th e p u b lica tion  
o f  o r ig in a l  c o m m u n ic a tio n s  o f  an  experim enta l and an a ly tica l nature in  th e field  o f  b io lo g y  
in  p lace o f  Journal o f  Scientific and Ind ustrial R esearch  : S ection  C—  B io log ica l Sciences.

Indian Journal o f  B iochem istry —  A  quarterly re s e a r c h  p e r io d ic a l  d evoted  to  th e p u b lica tion  o f  
o r ig in a l c o m m u n ic a tio n s  in  th e field o f  b ioch em istry , rep lacing th e A n n a ls  o f  B ioch em istry  
and E xperim ental M ed icin e, prev iou sly  issu ed  from  the Institu te for B ioch em istry  and  
E xperim ental M ed icin e, C alcutta.

S U B S C R IP T IO N  R A T E S
Inland

A n n u a l subscription  for  ind iv idu al period icals  
A n n u a l subscription  for a ll six  period icals  
Su bscrip tion  for tw o  years for a ll six  period icals

Foreign (with effect from  1 January 1964)
R a te  A :  F or Libraries, G overn m en t D ep artm en ts and  Industry  
R a te  B :  F or ind iv idu als w h o  purchase the jou rn a l for their o w n  use

R s. 15.00  
R s. 75 .00  
R s. 120.00

£ 3 .10 .0  or $ 1 0 .0 0  
£2 .5 .0  or $ 6 .5 0

Publications and Information Directorate, C.S.I.R.
H illsid e R oad, N ew  D elh i 12

S o le  D is tr ib u to r s  O u ts id e  In d ia :  P E R G A M O N  P R E S S  

O xford L o n d o n  Paris F rankfurt N e w  Y ork
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Be fresh and gay!

DRINK
FANTAORANGE

REAL ORANGE FLAVOUR
tastes so good...it's fun to be thirsty!
H e r e ’s th e  b e s t ta s t in g  w a y  to  q u e n c h  y o u r  th ir s t  . . . w ith  o ra n g e  f la v o u re d  F a n ta  . . .  th e  d r in k  th a t  

ta s te s  so  g o o d , i t ’s fun to be th ir s ty !  There's delicious orange flavour in every s in g le  s ip ! S u n s h in e  

g o o d n e s s  in  e v e ry  g o ld e n  d ro p ! A t h o m e , on  th e  jo b , o r  o u t w ith  f r ie n d s , d r in k  o ra n g e  fla v o u re d  F a n ta !

F a n ta  O ra n g e  ta s te s  b e s t b e c a u s e  it  is  b o t t le d  by y o u r C o c a -C o la  B o tt le r .

B o t t l e d  u n d e r  a u t h o r i t y  o f  T h e  C o c a - C o l a  C o m p a n y  b y  P U R E  D R I N K S  P R I V A T E  L T D . ,  B O M B A Y  

FOCM 18



ASP/ABF-S4/CTA

“Can you guess 
what the vitamins 

in Amul are for?” 
baby asked.

Yes, ” 
chorused the 

little animals:

Vitamin Bi 
b u ild s  s trong  -  

n e rv e s .

A m u l M I L K  F O O D
contains the 7 vitamins your baby needs >



SYNTHETIC 
VITAMIN

blended with Vitamin D2

the first choice of the Vanaspati Industry
D e v e l o p e d  b y  ‘ R o c h e ’ s p e c ia l l y  f o r  t h e  V a n a s p a t i  I n d u s t r y ,  

V a n i t i n  o f f e r s  t h e  f o l l o w in g  I m p o r t a n t  a d v a n t a g e s :

•  P u r e ,  s y n t h e t i c  V i t a m i n  A — d i lu t e d  w i t h  r e f in e d ,  

p e r o x id e - f r e e  g r o u n d n u t  o i l

•  F r e e  f r o m  a n y  u n p le a s a n t  t a s t e  o r  o d o u r

•  E x c e l l e n t  s t a b i l i t y

•  C o n v e n i e n t  t o  u s e — p o u r s  e a s i ly  in to  m ix in g  t a n k s

•  A v a i l a b l e  in  d i f f e r e n t  b a t c h - s i z e  c o n t a i n e r s  t o  

s u i t  y o u r  s p e c i f ic  r e q u i r e m e n t s

•  S u p p l ie d  d i r e c t ly  f r o m  V o l t a s '  a i r - c o n d i t i o n e d  g o d o w n s

— pioneers and leaders in the synthesis of vitamins 
R O C H E  P R O D U C T S  L I M I T E D ,  B o m b a y  3 4  ( W B )
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