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Dear Dr. Parpia,
I am sending you herewith a note conveying my

observations on some of the aspects covered by the
report on proteinerich foods, which is now being finalised.
I have also made certain suggestion in respect of further
work and also indicated certain possible new lines of
approach. I have prepared the material primarily with the
object of evoking some discussion and further thinking, on
the part of our colleagues. It is for you and the others
concerned to decide as to what should be done.

Some of the aspects that I have touched on may be of
* limited interest and may not even be much importance.
"Some may not require further pursuit. There may, at the

provide scope for intense study for the next decade or more.
Sooner or later, such studies may also be taken up in other
parts of the world.

o same time, be some which may open fresh possibilities and
3

In my note, I did not refer to possible future researches
on proteins from grasses and other lea materials. This
is an important subject and future success in that field
will depend not only on the right choice of material but also
on its processing so as to render it acceptable. The
R& D Organization of the Defence Ministry has decided to
pass on to us the pilot plant which is now with the local
Defence Food Laboratory. It is packed and ready and the
Institute will have to take it over and instal it in a
suitable place. There will also be need to organise to small
team that will be exclusively concerned with this line of
work. It may well form a part of the joint progremme of the
'P! and 'D' Divisions. B&N Division may also be interested,
in some of the aspects.

There is ample evidence to show that some of the
leaf proteins, singly and in blends, have a high PER con-
parable with that of milk protein. This is readily under-
standable when we consider that the entire production of
beef, mutton and milk in countries like New Gealand are based
on only two grasses ~ vig. rye grass and clover. The
animals which make marvellous growth derive their entire sus-
tenance exclusively from these two grasses - and without any
supplementation with concentrates, minerals ete. as they have
in other countries.

ahs' importance of the/subject. The Institute has today some status
in the field of protein-rich foods. The future will depend
to a large extent, on the maintenance of the lead that we have
built up. We should consolidate what we have done and take
some of the findings to the stage of practical application
both in our country and elsewhere. At the same time, we have
to think of and pursue new iines which will lead to fresh
development.

It would be hardly necessary for me to emphasise the

As Dr .Scheefer will be visiting us shortly, I
would suggest that there may be discussions with different
groups to assess the present progrBane and to consider fubute
programmes of both short and long-range nature.

Although, I am no longer the Principal investi-
gator, I have taken the troubje to prepare the note because
of my interest in the subject. I hope you will appreciate
the underlying object.

With kind regards,
Sincerely yours,

W. SUBRAHMANYAN)



Pro ject on "protein=rish foods'
Report for the year October 1962 to October 1963

A note by Dr.¥. Subrahmanyan

During the year under review, several formulations based
on blends of vegetable proteins were prepared and evaluated.
We should now make a selection out of these and prepare fair
quantities for field tri eipy some of theccolleagues in India.
The first consideration should be given to foods which are
suitable for pre-school age children. We should also ascertain
the consumer response and the possible interest of the industry

Veirwe Porn ond ofAoTre

in the production of such classes of products.
Side by side with the above, we may explore the possible

interest of the UNICEF or other organization in having the

products tried out in selected areas. This should be parti-
cularly easy in the case of spray-dried formulationswhich
we are now in a position to make substantial quantities with
the spray~drier donated to us by the UNICEF.

Our programme should if possible, also link up with that
of the 1.c. expecially in countries where diet surveys
have already been carried out. We can make and supply the require
quantities to selected countries where thé ational food and nutri-
tion organizations can carry out studies to assess the benee
ficial effects of the products. Preference should be given
to countries which have the raw materials,so that, if they
are satisfied, they can take up the production of such
products either under their own auspices or through the medium

ef the industry. The P.A.G. can also associated with such

programmes or alternately, we can work through one International
ageney like the UNICEF. When I met the Mr.Maurice Pate, some

months ago, at Edinburgh, he expressed his keen sonal interest
and also that of the UNICEF in the pursuit of such programmes.

We have not worked out the costs in several of the cases.
This must be taken up after ascertaining the acceptability
of the products.

For'many of the products based on protein isolates it may

not always be necessary to go through the integrated process.
The meal after fF of o1l may be directly extracted
according to the procedure worked out by us and the wet slurry
of the precipitated protein suitably blended (after adjustment
of pH) and then used for sprayedrying. For some of the
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formulations, roller drying can also be tried, though, owing to
lack of equipment, with the required capacity, we may not be in
a position to handle more than a few kg. per dey. The residue

as animal feed. The last part will require some intense study.
after extraction can be dried or otherwise processed for use

We have noted that even trituration with water followed by
cloth filtration can being out a fair part of the protein, and

the associated carbohydrates from peanut. Similar extraction
may also be possible in other cases. Such preparations will
reduce the cost and the blends, after cooking, can be used for
roller drying.

Quite s large section of people - especially the, low
income groups - cannot afford to use the processed products
exclusively for the feeding of children. They will normally use

Zin eddition te the usual feeds, which would normally be dilutedZ them

forms of the food which the sdults consume. With such a beck-
ground, it should be our endeavour to study the effect of feeding
limited quantities, not exceeding 100 grams per day. The suppleme

other types of food received by the children.
tary effect should be studied at these levels {rrespective of the

2. an interesting thing that has emerged from some of the

experiments is that though the PER of the protein in the blend is
lower than that of milk, the foods,when fed as supplements to
poor cereel diets have given better growth response than with
milk foods, 'The significance of this would require elucidation.
A part of the explanation may lie in the beneficial effect of the
associated minerals. There may also be some growth fectors. It
has been reported by earlier workers thet cocoanut water, as #130

Neera from palm, contain such fectors.
Be It hag been-noted that addition of sucrose, fruit pulp ete

improve the growth response to some of the formulations. these
will require further confirmation and more extended study to detex
mine the mode of action.
4. Several of our studies, as also those of other colleague!
have shown thet lactose of milk is a major interfering factor in =

.

eontrol of diarrhoea in case of kwashiorkor. This has also ofte:
been the complaint which has been received from time to tine to t
in respect of baby foods based on milk. If there is any infecti &

leading to diarrhoea, the presaiee of lactoée usuelly aggrevtes«
One method of dealing with this problem will be to subject the mic.
to lactic formulation and then to re-adjust the reaction pricr to
drying by one of the methods. The possible use of such a milk
product, with added sucrose amd fruit pulp or even pectin for tkc
treatment of kwashiorkor will be of much interestand value. 'Pee-



tin is already being used for treatment of diarrhoea and other
interfering ingest ons. It may be reasonably expected that such
@ formulation will give a better response than skim milk powder
elone.

The possible extension of the above treatment to some ef our
formulations containing small percenteges of milk powder will also
be of value.
5. in South india, every age group sbove that of the babies,
whieh are nursed by the mothors, receive directly or indirectly,
certain food additives like tamarind, chilli, salt, spices ete.
The effect of these on protein utilisation has not yet been studied.
We have already noted from other studies that in the case of both
experimental animals and humen subjects such additives make the foods
more appetising and lead to distinct increase in food inteke (by
about 50%) with even greater improvement in growth response. This
is an importent aspect which may have a bearing of quicker relief
of general protein malnutrition and even in the treatment of kwashior-&
kor. It 4s well known that kwashiorker cases have very poor secre-
tions of digestive juices. Sueh additives may help to stimulate
the secretions and even lead to better'than is now possible.
The types of additives to be thus incorporsted mey be first deter-
mined on the besis of acceptable teste by the Dieteticd Division
rnd their usefulness verified by animel experiments before trying
on children.

This line also offers scope for a large emount of basic work,with evaluation of the function of each component as also the active
substances associated with it (eg.tertaric acié,tartarates end pectin
in temarind, capsicin in the case of chilli, essential oils in the
case of spices, curcumin in the case of tumeric ete). Sueh additive

a

_ May also have a bearing on the utilisation of other food constituents
such es starch, fat ete. Even in kweshiorkor esses, eddition of som
percentage of fat has been found to be well tolerated and utilised.

In all our formulations used for animal experiments, ea e#leo6.
trials with human subjects, we heve been using salt mixtures, which
are, more OF leas, sdaptetione based on those originally evolved by
Gaborne and Mendel. No systematic study has yet been carried out to
determine the effect of higher or lower levels of some of the maeari-
ala. The significance of such a study becomes inportent when it is
realised that some of these elements may heave also their effect on
the utilisation and response to the protein. During recent years,
sinc, potessium and have sssumed considerable significance
end their role in protein utilisation may be more important then hee
yet been realised. There have been Feports of sine deficiency in se.
me parts of the world (eg PEgypt) while the importance of that elezentin the utilisation of soya protein has been shown by the American
workers. war+4)
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There is @ large amount of basic work to be done 11 Ee .

field in relation te individual proteins, and systematic pursuit
of this subject will be highly rewarding.

Te During the early forties some of us hed an opportunity
to carry out studies @n the gastric secretions of under-nour ished

children. According to Dr .foraiswamy, such children have very
low secretions of acid, rennin and pepsin, thus showing that they

have a low cspacity for digesting protein. Their bile of
secretions are also found to be quite inadequate. The significance
of this in relation to protein malnutrition and gunsequent improvement

through adequate ingestion of protein will provide a very useful

life of study.
We have also observed that the aqueous extract of stomach

mucosa contains substance which helps to control oedgme through

improved excretion of urine. As the ingestion of proteins helps
to control oedema, the significance of this in relation to urinery
discharge and the nature of the products that are excreted will be

of interest and value.
83. Some valuable work haa alresdy been done on the nature of
urinary metabolites essociated with protein malnutrition. It is
also known that while improving the condition, different proteins

yields their characteristic products of excretion. More recently,
there was a report that sweet potato, for instance, invariably ylelds
hippuric acid in human urine. The Hyderabad workers have reported
that there is a distinct difference between urinary excretion
vegetable proteins and that from animal proteins. Whether each

vegetable protein yields its own characterstic products and whether

the latter have any bearing on health would be a subject for study.
gt the seme time, we have to eppreciate the fact that even vegetarian
diets provide proteins from different sources and that we generally
heve to deal with a mixture rather than proteins from any single
source.

A large smount of work hes already been done on the influence
of the nature of the protein on the composition of the vital orgens.
This line may not be of immediate interest as we rarely ave a single
protein as a source of food; though thie may be exper under

conditions of emergency or actube shortage.
9 None of the studies so far carried out on protein malnutritio
have completely ruled cut intestinal infection as a related factor.
In India, and also in many other countries, the infection - bacterial,
protozoal and even worms - may be derived from several scurces which

may include water,food and insanitary environment. The infection may

be repeated and sustained and its effect may be naturally expected to
be super-imposed on that of the dietary proteins. It has been re-
ported by some earlier workers that even milk hes not produced any
beneficial effect in certain sreas. We hed our own problem in the
"mi tterd village where the children did not show adequate response

Bee (P...5)



It ig difficult to state whether the effect of superimpositior
of infection of one kind or ancther can be revealed by rat exper-

iments, though this can be trieé. At the seme time, there cen be

a systematic study to determine the nature of the prevalent types o/
infection n some selected areas by systematic exauination of stools
and through cther cbservaticns; te adopt control measures rnd to

study the subsequent effect on the rexponse ef the children to

proteinerich foods. It is quite gonceivable that in presence of
certain types of infections, the sdministration of protein may be

even injurious. A good example of this will be the effect of
&.Coli, B.typhosus or cholera vilrio all of which sre present
in many areas - though not elwsys in a virulent form - and which

would be favoured by extrs protein in the diet. - There are aise ;

other organisms cenusing end dysentary end which ere

persistent and cannot be eagily eliminated. Amoebic infect lons
are also frequently present.

The above study will te cf long-range importance in relation
to the interpretation of response to protein-rich foods in general.
«It is well known thet in many ef the Casters countries, the growth

Zas response has no direct relation to the food inteke/also to the quality
offfeod The incipient infection may be 8 dmminating factor in many

areas.
OR

It ig not cleer whether a study ef this type can be carried
out in associstion with the vellore group; whether they
have the steff and facilities for suen work. An alternative will
be to carry out the study in eolisboration with the indian Institute
of Biochemistry and Experimental Medicine which ig interested in the

control of infections. Some fweding experiments can alse be cerried
cut in and sround Celeutta where intestinual infections are very common

The role of vegetables in the utilisetion of protein will13

also be an important gubject for study. Practically every Indian
diet includes the some vegatable or other and the mature and quantity
of the material consumed depends on the sexson snd the economic

status of the family. We should take some prominent types which are

also known to be consumed to the largest extent and study their
influence on the utilisation of comparatively pure protein in the

two selected types of first instance - eg. casein and isolate from

peannt.

(Pine s6)
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Vegetables - especially those which come from phets, which do

not grow tefl - are emong the chief carriers of infection and this
factor may be eliminated by proper cooking before addition to food.

10 In the Vellore, experiments on the treatment of kwashiorkor,
in the hospital, shewn about 25% of the cases ale reported to have

died in spite of high-protein therapy. They were all advanced cases

and some of them are also statec to have secondary infection which

could not be controlied. The ultimate cause of death seems to have

been hypoglycemia. This condition wes noticeable even before

administration of protein which also exercises hypoglycemic action.
A possible explanation is that, in the ter phase, there is a

failure of the digestive functions.

It is for consideration whether under such conditions, adminis-

tration of pepsin along with Tataediastase or some such mixtures of
enzymes will be of some help. The object of any form of therapy
is to minimise the number of casualities even under the worst of
conditions. The experiment may be first tried in Mysore and if the

results are encouraging, we may contact Vellore or Hyderabad for
further studies.
11 The experiments carFied out at Walajapet Ashram brought out

a striking difference between the two groups of pre-school age

children « one on the usual South Indian rice diet and the other
on the same diet supplemented with the protein isolate. In addition
to showing better growth of response, the children receiving the

protein supplement have shown much more of liveliness, both mentally
and physically, and thisis clearly noticeable even to a superficial
observer.

We have already planned for some psychological studies with
these children. This line of work should be further pursued and the

studies carried out do determine the mode of action of the protein
7 in producing such an effect. There is evidently some harmonal dig»

turbance resulting from protein deficiency and this will reguire
earefvl study.
12

would show that the protein isolate from peanut is well
absorbed and utilised by cases of kwashiorkor. The results seem to
be distinctly more favourable than with an equivalent quantity of the
edible quality of peanut meal.

The results ef this so far obtained both by us and other

While we have not so far found any significant difference
between the FER of the protein isolate and that of the protein in the
meal, lower results for the former have been invariably reported by
Dr.GyYorgy, though they get nearly equalled on supplementation with
vitamin B

(P....7)
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Although ret experiments have en important place in the evaluation
of proteins, we have yet to come to some definite conclusion as to
whether the human subjects responds better to the isolated than to the

8

protein in the meal. We have slready started some experiments to eluc
Asekstudies will be needed

elso know why the protein
the meal is not so well utilised as that in the isolate.

The extension of the above observations to soya, cocoanut,
sesame ond cotton-seed proteins will slso be of interest end value.
This will be praticularly so in the case of cocoanut, the meal from
which contains a high percentage of fibre. Rats cen consume and
utilise even uncocked cocoanut meal fairly hggh levels. where es
it is very doubtful whether human subjects - especially malnourided
ehildren - can. This will require s well planned programme SO as
to draw some firm conclusion.

ou,

13 There has recently been some divergence of opinion in resrect
of the se ection of calcium to protein. In mer of cur experiments
we could get adequate response to protein without supplementation
with celeium. While our have. so far, been in favour of

have yet no concaste evidence to show whether the protein itself
is better utilised in presence of calcium. This may be particularly o

Calcium supplementation to make up for the Meficiency in the diets, we
we tL Hann

interest in the case of whole or defatted soya flour.
Some carefully planned metabolisn studies will help to

elucidate this point.

14 The present programme has so far been largely confined to
Oilseed meals and the isolates derived therefrom.

Before long, there will be need to have a small team working
exicusively on pulses. fhe Indian experience with pulses hos been

_ Givergent depending on the region. In some arees (eg .Maharsshtra)
substtanta quantities of different pulses sre being regularly cone
sumed without appydently any adverse effect. On the other hand,
the South Indians do not seem to tolerate more than minimum qualities
of pulses - and that too of only of certain types. Apart from the .

possible difference in and adaptation, the nature of the diets and the
Manner in which they sre consumed may probably make a difference.

fhe

In Maherashtra, for instance, rice forms only « small pert
of the diet while the bulk is msde up of processed miliets snd wheat
which are made into Ehapet{ which has to be masticeted. The South
Indiens,who sre predominantly rice eaters,do not generally mastyicate
the food. This may meke a difference in regard to the digestion of
pulses which are not often fully cooked and require some mastication.
15 The protein isolate as prepared out of oilseeds by any of the
wet methods always contains a amell percentage of o11, which may be

(P, . 8)
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of the order of 2- 3 per cent and sometimes even 5 per cent.

This will also include varying proportions of free fatty acid,
depending on the initial content of the starting material. Some

of the batches have kept very well, while others have shown s tendency

prevention of the off-flavour and other undesirable consequences
in the quality of the isolate itself és very important.

to turn rancid. Processed foods incorporating protein with

pre-cookedor dextrimaltose have kept well. At the same time, the

Anti-oxidents seem to have only limited scope. Starch

possibility of incorporating some percentage of pre-cooked starch
fer along with wet protein (before drying) may be of interest provided

lumping can be avoided through quick roller or spray drying. Fail-
ing this, a knowk alternative procedure will be to solvent extract
the dry protein, but that will add to the cost. For many of the

food products, the wet protein 4tself can be used as a part of the ne

Another possible method would be the use of m lime or

calcium sucrate as solvent for the wet protein before final pre-
cipitation, This will result in the elimination of the fatty acids
and also some of the neutral oil in the unextracted residue. Sub-

sequent acidification with HCl with or without the addition of sul-
phite may yield a nearly fat free protein. This may be worth some

systematic study. Removal of free fatty acid may be an essential. \

step for controlling oxidative fancidity.

canhas a protective action and may be can

complete protectivé cost around the oil or fatty acid. The

blend prior to drying.

In the case of cottonseed kernel, it is the rupturing 'of
the cells that is a major contributory factor to the release and vA

The possibility of the extraction from a whole kernel in presence of
$0. or other reducing agent may offer a possible line of approaches

Calcium sucrate may again be worth trying.
After extraction of as much protein as possible, the

remaining part may be pressed for oil or otherwise processed.

reaction of gossypol with the protein and particularly with lysine.

16 The above technique may also be worth trying in the

case of soya-bean to determine whether a fair part of the protein can

pe extracted without affecting the oil or introducing the anti-ehzyme

and anti-growth factors. By such/treatment we can also eliminate an}

possible infection during extraction.

17 In the case of fresh cocoanut, only the technique of

maceration in @queous medium followed by pressing has so far proved

pee
useful because we cannot afford to lpose the non-protein constituents

/earry to the flavour. 4s there is however some retention of protein
in the residue, a technique of extraction along lines similar te the

above may lead to some further recovery while leaving the oil behind.
(P...9)
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18. The trials so far carried out on the use of ammonia as a pre-
servative for fish have revealed certain practical possibilities,

the effeevts effective use of the technique hes yet to be

to a minimum. While using the material for preparation of fish
protein concentrate or even for drying with or without added salt,

B
or

which may lost 'during the process of for removal of ammonia.

RiGee

19 the future of fish protein concentrate ean to a large
extent on i) successful storage of fish of minimum cost 11) simpli-
fieation of the teehnique for extraction of ofl and fish odour and

preparation of a white, attractive product and 111) retention of the
nutritive value. 'As for 1) a treatment like the one with ammonia
or some technique of silaging seems to offer the best scope.
method adopted for the production of fish cheese may also
means of keeping the fish solids from spéilage. The technique of remoy/

quite insoluble, but that happens even on mere drying.

a

femily acid medium. The resulting curd can also be repeated washed
with dilute acid which will help to only the odouriferonss
constituents. It is difficult to say whether this process can ever be

complete, though it is known to be feasible in she case of shark flesh.
Subsequent to this, even a single extraction with a solvent may be

sufficient to remove the oil and the residual odour,
In the case of fish material subjected to such treatment, the

use of lime or calcium sucrate may also provide a means of extracting
the protein while leaving the o11 and free fatty acids behind.

20 The vellore experiment on the use of alcohol extracted fish fle
om sardine for treatment of kwashiorkor yielded a disappointing result

dried product based on fresh) fish material will yeveal whether better
results can be obtained with such a material which has been sub jected
to minimum amount of processing «

21 The reduced food intake and low growth response observe
in the case of fish flour obtained by solvent extraction of dry fish
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slso a variety of other protein rich materials.

Arising from previous discussions, it had been suggested.
thet the oxidation rancidity can be tatalysed in presence of
proteins with known FER. The products can then be extracted
for removal of assoc£ated fat and then tested for not only the

This will help to show whether this oxidat ¥h rancidity causes
some permanent damage to the quality of the food - either through

ry cod A
ete.

PER put the ompared the untreated material.ntake

direct interaction with the protein or through leaving some harmful f

residue which could not be removed by the solvent.

22 The use of hept ange for removing moisture by azeotropic
distillation and subsequent extraction of oi1 has been experinente
ally tried in the casesof both fish and cocoanut.

In the case of cocoanut, it would be important to work out
the material balance and to have some idea of the cost. The

results so far obtained are interesting and deserve to be pursued
to the logical conelusion.

the case of fish, while the resulting product is
attractive, the protein value is adversely affected. The trials
should be repeated and if the findings are aghin the same, the
cause of such effect should be determined.

Lat of
epd of evidence in respect of theThe tre

protein/in disbetes would suggest that there are two distinct
phenomena which may or may not be traceable to the same factors.
One is the general effect of the protein which helps to improve
the physicel well-being cf the subject. The second one

which is more elusive is the effect on carbohydrate metabolism

es reflected in the blood sug ar level. This action seems to be

reasonably consistent only in the case of some proteins like
easein when administered as calcium caseinate.

Doubling the dosage of caseinate has not conferred

any corresponding benefit. If the reduction of blood sugar
level was due to the action of the protein or any of its
products of hydrolysis or some mineral or unknown constituent
which 1s carred with the casein, the effect should have been

improved through doubling the dosage.

Further development in the line will depend to a large
extent on the elucidation of the mode of action of the caseinate.
Its effect is certainly pretty quick when ingested with glucose.
It is not clear whether the examination of stomach contents
at intervals with reveal/thing, but it is worth trying.

(P. 11)
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a more interesting epproach will be to study theereeffect of sone
and insuch as minerals and vitamins, both

to see whether they can, in any way, influence the
action of [protein. Among the minerals zinc as cation and.
phsphate as an anion will be of interest. Among. the vitamins,
thiamine by itself on with some added magnesium may be of
interest. mgrA[s conse,&

-

24 Other evidence with weight reducing formulationswig wwe &

would suggest that 1) reduction of the total intake of carboe
hydrate and fat and 11) incerporation of some components for
reducing appetite (without any injurious effect) would suggest
that a fairly good intake (about 70 gms.) of a good class
protein like casein with adequate complement of minerals and
vitamins would be an useful line of approach. Such a come
posite diet can also be combined with ad lib intake of certain
classes of vegetables (like knolekol which has been found to
be beneficial) and citrus fruits. These may be filling and at
the same time, help to reduce the intake of starchy foods and

Indian gookeberry etc. have been refpozted to be useful. Our
colleagues in Pakistan ere pursing an intense programme on the
utilisation of the active principles present in better gaurd.
These cen all be incorporated in a dietary regimen and the

fat.
Polyphenols such as those present in jambulane,

@ombined effects studied.
Our efforts have so far been in the direction of the

ehildren of the effect f/protein with an
in respect of the other food constituents, at the choice of
the consumer. This approach has been useful in a fair number
of early cases, but the more advanced ones have shown only a
limited response. As the ultimate object is to control the

in advanced cases there should be a conemetabolic disorder even
certed approach to
to reduce the intale of

in a t make weight-reducing foreWe are today
mulations which nearly eonform to the more expensive ones on the
market. 4s we also know their composition, we should be in a

position to try them es formulations for control of diebetes
with other additions ssmutlined above.
25 Of all the food constituents, the one that seems to be
more conerned with serious metabolic digturbances = at any rate
in the advanced condition - ig the fat which leads to the
formation of ketone bodies. 4s the protein is known to have
a beneficial effect ron the utilisation of fat, a study of the
attendant metabolism foliowing the ingestion of a high dosage of
protein in the case of ¢

dipfette sub ject would of interest 2)

i Ane
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8nd value. Vitamin BL also plays a definitely favourable role,
but that is presumably associated with the carbohydrate metabolism,
Ats relation to fat between metabolism will also be of interest.

4c
26 The significance of the phosphate radzle, by itself, and

in combination with protein in the metabolism of a diabetic subject
would be of some interest. It hae been reported that the plasma

inorganic phosphorous in the normal subject tend to increase white
that of the diabeti

We dace 8casein,fingestionafterespecially casein.fy
diminish, id Ga

¥ to thestudybemayit*

effect of the ingestion of phosphate with » suitable cation (calcium
or potassium) will be of interest.
27 The for the estimation of oxin
with the use of 1) calcium chloride for extraction and ii) thiogly-
collic acid for the quenching of fluorescence should be tried out
more extensvely both by us and in collaboration with R.R.C. Hyderabad
who are nok engaged on a systematic survey of the groundnut and cake

produced in different areas for the incidence of thie toxin and its
possible association with the local conditions.

28 A highly significant observation is the formation of a fluore

absence of unguy) :infection. It is possible that this substance

is only an artefact, but unless it is conclusively established

It is not formed during the wetting of soya-bean which is also known

to form the toxin as the result of fungus growth. study of this
problem deserves high priority, preferably in collaboration with
our colleagues of the Tropical Products Institute, London who have

done pioneering work on the subject.
Some concrete suggestions/for implementing the sbove proposal

have already been made.
The product formed during the wetting of groundnut kernel

should be regarded as ajmetabolite because it should inevitably be

formation of groundnut after the maturation of the plant. This

line of study will also be of interest to Dr. Altschul and his
associates of the pioneering Research unit of the Southern Régional
Laboratory at New Grleans. From our end, we may plan some

(P...13)

escent substance as the result of mere wetting of kernel even in the

that such is the case, we annot
be certain about our ground. This

fluorescent dubstence is without any discolouration the kernel.

_
formed durin germination of groundnut. It is presumablymete

oy,Abr groundnut seedling. This can be easily verified
even in the laboratory by conducting some germination stud es.

t is also obvious that it is not ur ng the
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histoechemical studies to trace the fa the fluorscent substance
in the groundnut seedling.

It may be of interest to mention that in several parts

areas even in the close vicinity of Mysore. It may be of interest
to examine the growing plant and the different parts for the

seen seversa large areas in Chamareaja-of Mysore (I have recent
TG ANS OULU rw or Mme

nagar Taluk) There may be some

possible presence the flforescent substance. If by anySuto ite or the p picture,chance, it is) normal meta
may ass ume a different pattern.

A further aspect which would be of practical signi-
ficance is that the methad of treatment for controlling infection
will have to be modified if it turns out that the fluorescent
substance formed as the result of wetting the kernel is iteeif
toxic or i a precursor+e the formation of the toxin by the fungus.
As the formation of that substance and fungus growth are both
favoured high moisture content of the groundnut, quick drying3

of groundnut in shell would/be the most effective practical solution.
29 Independent of the above considerations, we should
extend our studies on the control of fungus growth on groundnut whicr
could not be dried easily consequent on inclement weather and

other unfavourable conditions. Ammonia applied as such or
generated in sity by combination of lime and ammonium sulphate
is effective, but this is is es guggestion that lime itself ean be

useful if it can completely cover the_shell. There are also af
other possible treatments, including, tise of fumigants and eertain
chemicals. If one or more of such treatments are effective, we

a
can eertsinly check the growth of fungus and the attendant for-
mation of aflatoxin. Thege will also larger recovery of
the kernel than is now possible under such conditions. The
market value of the product will also increase. Any treatment
that is recommended should be based on materialsjeasily avahlable
4n the country and at the same time, cheap and nonehazardous.

After completion of the laboratory studies, we should
confirm the findings under field conditions and then pass on the
results to th

¢ Government and to the Indian Central Oilseeds
Committee, followed up through various concerned agencies.
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January 21, 1964

Dear Dr, Parpias

I am finding it difficult te f111 up all the
columns of the 'Hesearch Project Proforma' fer want of
information about certain aspeets. FI can, therefore,
mention certain of my requirements only in general
termas

Bane..o.f

1. Influence of certain additives on utilisation
ef food constituents and growth response
with particular reference te preteins

2, Effect of preteins and minerals at different
levels on growth rate and distribution of
body weight.

There will also be cther studies on which

preliminary work will be carried out be fore planning
for extended programmes.

Short range objectives of the Projects

1. There has not so far been any systematic work
on the influence ef apre@isers, as commodity
used in our dietary spices and flavouring
aubstances, sugars, pectins, certain minerals,
witamine (especially B 2? on the absorption
and utilisation of food constituents. The
expeninents will be first¢arried cut with
albino rats with metaboliam and othr related
studies. Initially, synthetic diets will
be tried, but will be followed later by some
of the diet compositions as commonly used,

2. The influence of the nature and level of
protein on body weight and the manner of
its distribution will alse be studied
with albino rats in the firet inatance.
Synthetic diets with constant percentagés
of fat and other constituents will be
first tried. The influence of som
of the factors listed under (1) will be
atudied later.

Side by side with the above, some preliminary
atadies will also be carried out on 17, the influence of
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2

certain 2xets factors such as temperature and certain
filters on the extraction of proteins, in fan fat-free
condition, from biological materials associated with fat
and flavouring substances; 2. effect of certain pre-
treatments on sone vegetable proteins (especially
glabuling) to facilitate their extended linkaze to form
complex woleecules or to denature after wild processing
and generally to improve their binding property;
3. Study of certain factors controlling the respiration
rates of tropical fruits and vegetables and 4. determin=

-

ation. of ¢ritical moisture level at which certain flavour
constituents are lost from some food materials.

There may also be other related studies. The
technique of wet digestion which was developed some years
ago will be applied for nitrogen wetaboliam studies.
dena range objectives; Every one of the above listed subjectsis expected to offer scope for practical application, The
inmediate object is toe garry out the wok as fundame ntal etudiee
and then to leave it te others to fellew up. Some new

programmes may also develop from the above atudies, but they
Cannot be forecast at the present time.
Date of starting: By about the middle of Februry 1964 #
Space, staff and facilities sare available.
Targets, date, for completion; The immediate programmes may
take about 2 years, but the completed studies may take several
more years,

Expenditure Recurring (Exclusive ef ealaris)
About Rs, 20,000/+ per annum

Rs. 40,000 will be required forfirst year.
Pergonnels The project will require at least one $.53.01.,two $.&.A.*s, one to Lab. Assiatants

and two attenders to begin with. More staffwill be required aa the project expands in
scope and volume,

3a addition te guiiing the staff, I will alse do sone work
on my own,

As for the qualifications of the staff, I would requis
at least two senior people with previous research experiene

An Bicchemtstry and Nutrition, and the others wit general (¢?..3)
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Dr. Bhatia, with whom I had a preliminary talk, was kind
f e § =

enough te advise that he can spare some three or four people
with the types of quelifiestions that J require. He alse
advised that he ean spare fair amount of equipment and apparatus
to start with, This will be necessary because the Stores
may not have much to spare. One fair-sized refrigerator will
algo be required. J have no doubt that he also bad some talk
with you about this subject.

My object is primarily pursue certain concepts of mine

and to lay the foundation for any fresh line of developmer.
At the present time, no collaberation with any Division
ia contemplated, but their assistance in the natter facilities
may be required. I may also pass on the findings to the others
to pursue, if they are interested.

Seme cf the programmes that I have outlined are covered

by. other notes that I have sent to you from time to time.
You have already kindly promised me all required facilities

and I would thank you to kindly arrange for them at least

by the beginning of next month.
In connection with the engagements that I have dready

apoken to youabout, I will be cut ef station from the sfternoon
of 26th till the evening of the 3ist. I hope that we will
have a chance tomeet as scon as possible after my return.

Sincerely yours,

(V.Subrahmanyan)
VS § ksd/

Dr. H.A.B, Parpia,
CFTRI, My TP...

iY cup,
"

Director,

nye



January 21, 1964

Dear Dye,

I am finding it difficult to f121 up all the
columns of the 'Research Project Proforma' for want of
information about certain aspects. I can, therefore,
mention certain of my requirements only in general
terns

subject/Projeots
1. Influence of certain additives on utilisationof food constituents and growth responsewith particular reference to proteins
2. Effeat of proteins and minerals at differentlevels on growth rate and digtribution of

bedy weight.
There wi®l alse be other studies on which

preliminary work will be carried out befere planning
f

for extended programmes.

Bhart,.range, objectives of "the
1. There hae not ao far been any systematic work

on the influence ef appe@isers, as commodityused in our dietary spices and flavouringsubstances, sugars, pectins, certain minerals,vitamins (eapecially B 3? on the absorption
and utilisation of food constituents. The
experiments will be firstéarried out withalbino rats with metabolism and othr relatedstudies. Initially, synthetic dieta will
be tried, but will be followed later by semeof the diet compositions as commonly used,

2. The influence of the nature and level of
pretein on body weight and the manner ofite distribution will alse be studied
with albino rats in the first instance.Synthetic diets with constant percentagesof fat and other constituents will befirat tried. The influence of soeef the factors listed under (1) will be
atudied later.

Side by side with the above, some preliminary
atudies will also be carried eut en 1. the influence of
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certain factore such as temperature and certain
filters on the extraction of proteins, in tus fat-free
eondition, frem biclegical materials associated with fat
and flavouring substances; 2. effect of certain pre-
treatments on some vegetable proteins (especially
glabulins) to facilitate their extended linkage to form

complex molecules or te denature after wild processing
and generally te improve their binding property;
31. Study of certain factors contrelling the respiration
yates of tropical fruite and vegetables and 4,
ation of eritical moisture level at which certain flavour
congtituents are lost from some food materials.

There way also be ether related studies. The
technique of wet digesticn which was developed some yezrs
age will be applied for nitrogen wetabolism stud
henge, Terange objectives Every one of the above listed subjects
is expected to offer scope for practical application. The

fmmediate object is to carry cut the wak as fundasental studies
and then te leave it to others to follew up. Sem new

programmes may also develop fron the above studies, but they
eannot be forecast at the present time.
Date of By about the widdle of Februry 1964 17

apace, staff and facilities are available.
Tarzet date for The inmediate programmes may
take about 2 years, but the completed studiea asy take several
more years,

Baurenditurat curring (Exelusive ef salaries)
About Re. 20,000/- per annus

Re. 60,000 will be required for
first yeare

The project will require at least one 8.5.0.,
two one J.S.A., two Lab. Assistants
and two attenderg to begin with. More stoff
will be required as the project expands in
seope and volume.

In addition to the staff, I will also de some work
on my own.

As for the qualifications of the staff, I would requis
at least two senior people with previous research experien

in Bicchemistry and Nutrition, and the others wit general (?..3)
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Dr. Bhafia, with whom I had a preliminary talk, was kind
enough te advise that ke can spare gome three or four people
with the types of qualifications that 1 require. He aleo
advised that he can spare fair amount of equipment and apparatus
to start with, This will be necessary because the Stores
may not have much to spare. (ne fair-sized refrigerator will
also be required. I have no doubt that he also bad some talk
with you about thig subject.

My object is primarily to pursue certain concepts of mine
and to lay the foundation for any fresh line of deve lopmert.
At the present time, nc collaboration with any Division
is contemplated, but their assistance in the matter facilities
may be required. I may also pass on the findings to the others
to pursue, if they are interested,

Same of the programmes that I have outlined are covered
by other notes that I have sent to you from time te tine.

You have already kindly promised me all required facilities
and I would thank you to kindly arranges for them at least
by the beginning of next aonth,

In connection with the engagenents that I have dready
spoken to youabout, I will be out of - station from the afternoon
of 28th t111 the evening of the Sist. I hope that we will
have a chance tomeet as soon as possible after my return,

Sineerely yours,

(V.Subrahmanyan)
VS a ksd/

Dr. H.A.B. Parpia,
Director,
CFTRI, Mysore,

Te. oh,"
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November 19, 1963,
Dear Dr. Parpia,

With reference te your note dated November 15, 1963

my immediate, personal interest is largely to concentrate
eon a single project on which very little work,has, so far,been
done and which, I hope,will yield fruitful results. The proposed
programme will not also interfere with the interests or clains
ef any of the other groups. I had referred to certain aspects
ef it in the note which I had sent under cover of my letter
dated November 13, 1963 as addressed to you.

A provisional title for the programme will be 'Effect
of different additives on the digestion and utilization ef
proteins',

I will like to de the work in collahoration with
Der. Swaminathan and his asseciates, if both you and he are
agreeable te the arrangenent,

If the propesal is agreed te in principle, the detailed
yrogramme and also the staff required for the work can be gone
into at a later date. A amall beginning can first be made and

the scope gradually expanded after addition of more etaff
when the vacandies are filled up. I will be guided by
De. Swaminathan regarding the housing of the staff.

There are some other programmes which I had initiated
before you teok and I would like to see them completed. They need

not take up much of my time, I will list them as follows:
17. wet groundnut (in arrest fungua
growth without affectina the auality of the ofl or the meal,

re

Thies was started» jointly with Dr.Rajagepaian, Shri $.K.
Mazjundar and Dr.Sreenivasaaurthy. Ye have already got sone

promising recults. I would like toe see this programme completed
and the results published. I am not interested in the extension
or development which will come under the purview of cthers.
2 Standardization of the comvesitigqn of a protein-richk
weisi pe reducing, forausatsena,

This programme was taken up jointly with Dr.Swaminathan
and Sheri MR. Chandrasekhara. Se have already nade a fair
amount of kaxtan headway. Some more remains to be done ineluding
the possible use of vegetable protein isolate in place of milk
protein, The experinental batches have se far heen tried only
en a few subjects. More trials and related evaluations will
alse be needed. After that, I will leave the developmental
programme te the others,
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3. Studies on the effect of certain treatmenta bearing on the
denauration of groundnut protein so as to improve the wash

The above will be essentially a basic work leading to
improvement an the binding properties of the protein, The

problem is a very important one, but we cannot expect to get
quick results. The laboratory trials will be carried out with
Dr,Bhatia and Sheri Bains as and when fresh ideas occur to us.
Fe will not take much time. Once some conclusive results are
obtained, there will then be need for trials with the plant,

vation alof nm

Having started this programme, I want to complete it
during the next season with Dra. Lahiryand Moerjani. The

really important thing is te eonfirs tie pretien-velue is not
affected. I will then leave the davelopmental prograrme to
others.

Tne work on the premorvation of arecanut fruit is
mere or less complete. There are only a few more trials

The work wili scon be written up for
I will leave the exteasion te Shri Govindarajan

4.
fi ens,

and hia associates.

to be carried out.
publicatipos.

There is a little more te be dene on the preservation
of pea. I would like to see through one more set of trials.
After the basic work isa completed, I would leave further studies
and development to Dr, Srivatsava and his associates. I wiit
also leave studies with other preducts aleng similar lines
Dr. Srivastava and his group.

ixtaxn You are the head of the Institute and I do act
know whether it would be necessary for you to consult the others
in vespect of the above. It is for you to take the decision,
I do not think that any one will deny my association with those
programmes. If you feel that I should sever my conneetion with
those lines, I will gladly do so, provided my past association
is not forgotten; and provided I have no reaponsibility fer any
aubsequent or failure arising cut of such programses.

Tt had also etarted sone other lines, but many of thea
are at a stage when sy association is no longer required, They
are in safe hands and I hope that they will be carried te their
Logical qonclusion. Both you and the officers concerned are
weleone te disctiss them with me, if se desired.
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My major contribution te the research work of the
Institute was through suggestion and pursuit of sowe new lines
of thought. It is, therefore, for you te sonsider whether

you can utilise my association in any other way. My interest
will be only in scientific work and, that too, only with your
knowledge. I do not, however, wish to be misunderstood if
-gome of the staff conault me about their work, whether they
come in the above or any other category. If anything interesting
energes from such discussions, I will gladly keep you informed.

It would perhaps be helpful if we ean have some preliminary
talk before you take any decision, I am no stranger and ay main

interest is to go with sone work as long as I am able te de so.
I have some standing in the professien and I an offering whatever
Little knowledge and experience that I possess, so that they
may be of some use to you and to the Institute.

With regards,

Zincerely yours,
Sd.

{¥.Subrahmenyan)

P.S. The date of starting er continuance of any work need not
be determined by the peried of my leave. I do not propose,
for the present,to go out fer any leng period and as you
know already, I have been coming to the Institute on every
day, including holidays.

Dr, H.A.AB. Parpi as
Director,
CFTRI,
Mysore,

f COPY /
a OA Lng we
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Copy of the letter dated Febrw ry 12, 1964 from
De, V. Subrahmanyan, Central Food Technological
Research Inatitute Mysore-2 addressed te Dr.H.A.B.
Parpia, Direetor, CFTRI, Mysore-2,

ae

"You may kindly reeall that from about the tine
of the expiry of my refused leave during December, 1963
T have talked to you, from tine to time, about the
facilities for my research work. You were kind enough
to readily agree and to indicate that you had already
reserved a room for my work. Yeu also mentioned that
you had thought of the staff, equipment and ether facili-
ties which could be made available to me. Acting on

your advice, I alse sent you the required particulars
about the programme of research, in which I am interested
and which would be of both short and long range importance.
I had, in fact, selected subjects which would be conple~
mentary to the wo rk that is already being done in the
Institute and which I trust, will also lead to sone

practical application.
As 1 have not so far heard anything fron you, and

as I find that you are now busy with the allocation of
workers to different disciplines, I would thank you to kindly
advise me about the provision that you are making for sy
work, It is needless to state that I would like to get
things started at ae early a date as possibile,

With kind regards, "

COPY /



Copy of the letter dated 26 February, 1964 from Dr. H.A.B. Parpia,
Director, Central Food Technological Research Institute, Mysore
addressed to Dr.V.Subrahmanyan, Emeritus Seientist,CFTRI ,Mysere-2,

1 am sorry to note that you have misquoted me, I had
mentioned te you about two months ago that it may be possible
to find some working space, but that I could decide on it
only after I had gone through the work of the Institute and
studied proper allocation of space for the workers. The refore,
your statement that I had made any promise for additional
espace ia wrong.

have veceived your personal note thia morning and

Yesterday, I explained to you the entire situa tion
that in order to accommodate ous existing staff and provide
them normal working facilities, we require at least 50% more
space. When this problem was discussed with other colleagues,
most of them have converted their office rooms into laboratories
or instruments reom. I, therefore, again suggest to you that
you should utilise your office room for a Laboratory. Actually
ene Laboratory bench is already fixed in your office which was
being used by Major Iyengar when he was occupying that place.
If you wish I shall arrange te fix another bench. Beyond
'this, I regretAt is not possible for me to give you any more
accommodation for the present. Alternatively, I could approach
the C.S.1.R. and seek their permission te arrange for a
aboratory isn your house, This may even save you the trouble of
coming to the Institute everyday except for Labrary reference.

I am further disappointed to note that you do not wish to
be equated to other younger workers. Even those who are beginning
their work have te serve the Country for a long time through
acquiring proper experience. J would have normally expected
that you would want them to have the best possible facilities
in the wider interest of the Country.

With kind regards,"

Jt de more than four months since you beceme Emeritus
Scientiat; if you wanted to de some work,you could have
atarted it by now, as facilities are already available
in your roon.

/ TRUE COPY /

i


