Novenmibes (3, 1963 .

Dear Dr., Parpia,

I am sending you herewith a note conveying my
observations bespidng on some of the aspects covered by the
report on protein-rich foods, which is now being finalised.
I have also made certain suggestions in respect of further
work snd 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 tounchéd on may be of
_1imited interest and may not even be much importance.

Some may noct require further pursuit. There may, at the
game time, be some which may open fresh possibilities and
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.

In my note, I did not refer to possible future researchesg
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 D¢fence Ministry has decided to
pass on to us the pilot plant which is now with the local
Defence Fcod Laboratory. It is packed snd ready and the
Tnstitute will have to take it over snd instal it 1n =a
suitable place. There will also be need to organise to smell
team that will be exclusively concerned with this line of
work. It mey well form a part of the joini programme 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 FER com-
pareble with that of milk protein. This is readily under-
stendable when we 2}so consider that the entire production of
beef, mutton and milk in countries like New dealand are based
on only two grasses - viz. rye grass and clover. The
animals whieh make marvellous growth derive their entire sus-
tenance exclusively from these two grasses - and without amy
supplementation with concentrateg minerals etc. as they have
in other countries. :

It would be hardly necessary for me to emphasise the
importance of the /subject, The Institute has today some status
in the fleld of protein-rich foods. The future will depend
to a large extent, on the malntenance 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 znd pursue new lines which will lead to fresh
development,

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

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

With kind regards,

gincerely yours,

dn 4/
f“ﬁ”“r“
(V.SUBRAHMANYAN)
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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
quentities for field tlAisiby soms of the/éolisagues in Indis.
The first consideration should be given to foods which are
suitable for pre=school asge children. We should also ascertain
the consumer response and the possible interest of the industry

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 orgsnization in having the
products tried out in selected aress. This should be parti-
cularly easy in the casse of spray-dried formulationsf%which
we are now in 2 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 I.C. ﬁ;&%&* empecially in countries where diet surveys

have already been carried out. We can make and supply the reguire
quantities to selected countries where thé hational food and nutri-
tion organizations can carry out studies to assess the bene-

ficiael effects of the products. Preference should be given

to countries which have the raw materials,so that, if they

are satisfied, they can teke up the production of such

products either under their own asuspices or through the medium

of 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 pe#Esonal 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.
I ’q.wc,t -

For/ many ‘of the products based on protein isolates it may
not always be necessary to go through the integrated process.
The meal after égiggéiigh of oll may be directly extracted
according to the procedure worked out by us and the wet slurry
of the precipitated protein suitasbly blended (after adjustment

of pH) and then used for sprayedrying. For some of the
(Pie.2)
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formuletions, roller drying cen alsc be tried, though, owing to
lsck of equipment, with the required capacity, we may not be in
a position to handle more then a few kg. per dey. The residue
after extraction can be dried or otherwise processed for use

as snimal feed. The last part will require some intense study.

We have noted that even trituration with water followed by
cloth filtration can baing out a falr part of the protein, and
the associated carbohydrates from peanut. Similar extrsection
may also be possible in other csases. Such preperations will
reduce the cost =nd the blends, after cooking, can be used for
roller drying.

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

L them /in eddition to the usual feeds, which would normally be diluted

forms of the food which the adults consume. With such a back-
ground, it should be our endeavour to study the effect of feeding
limited quantities, not exceeding 100 grams per day. The suppleme
tery effect should be studieé at these levels irrespective of the
other types of food received by the children. \

2. An interesting thing that has emerged from some of the
experiments is that though the FER of the protein in the blend is
lower than that of milk, the foods,when fed as supplements to
poor ceresl diets have given better growth response than with
milk foods. The significsnce of this would require elucidation.
A part of the explsnation may lie in the beneficiel effect of the
associated minerasls. There may slso be some growth fsctors. It
has been reported by esrlier workers that cocoanut water, as =1so0
Neers from palm, contain such factors.

3. It has been noted that sddition of sucrose, fruit pulp etc
improve the growth response to scme of the formulstions. These
will require further confirmetion and more extended study to deter
mine the mode of setion,

4. Several of our studies, as also those of other collesgue!
have shown thast lsctose of milk is s major interfering fector in °
econtrol of dierrhoes in case of kwashiorkor. This has 2lso ofte

been the complaint which has been received from time to time to t .
in respect of baby foods based on milk. If there is eany infecti
leading to diarrhcea, the preafﬁia of lsctode ususlly aggrevies .-~ .
Ohe method ©f dealing with this problem will be to subject the mi‘«
to lasctic formulstion snd then to re-adjust the resction prior to
drying by one of the methods. The possible use of such 2 milk
product, with sdded sucrose and fruit pulp or even pectin for tic
treatment of kwashiorkor will be of much interestand vealue.
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tin 1: alxendy being used for trestment of diarrhoea sné other
intérfring ingestions. It may be ressonsbly expected that such
a formulstion will give a betier response than skim milk powder
elone .

The possible extension of the sbove trestment to some of our
formulations contsining smell percentsges of milk powder will slso
be of value.

8. In South Indis, every sge group sbove that of the bables,
which sre nursed by the mothors, receive directly or indirectly,
certain food additives like tamarind, chilli, salt, spices etec.

The effect of these on protein utilisation hes not yet been studied.
e have alraady noted from other studies that in the case of both
cxperiuental snimals and humsn subjects such additives make the foods

more appetising and lead to distinet incresse in food intske (by
about 50%) with even greater improvement in growth response. This
is an important espect which may have a bearing of quicker relief
of generel protein malnutrition snd even in the treatment of kwsshior-
kor . It is well known that kwasshiorker cases have very poor secre-
tions of digestive juices. Such additivua may help to stimulate
the secretions snd even lesd to better “than 1s now possible.

The types of sdditives te be thus incorporsteé megy be first deter-
mined on the besis of secepteble teste by the Dieteticd Division

'nd their usefulness verified by esnimal experiments before trying
on children.

This line slso offers scope for e large smount of basic work,
with evaluation of the function of each component ss slso the active
substances assoelisted with it (eg.tsrteric scid,tartarstes snd pectin
in temarind, capsicin in the cesse of chilli, essentisl oils in the
case of spices, curcumin in the cese of tumeric ete). Sueh additives
may also have = besring on the utilisation of other food constituents
such as sterch, fat ete. Even in kweshiorkor csses, rsddition of som«
percentage of fat hes been found to be well tolerated snd utilised.

6. In a1l our formulations used for snimal experiments, ss slso
trials with humesn subjects, we have been using salt mixtures, which
are, more or less, sdaptstions based on those originelly evolved by
Csborne and Mendel. No systematic study has yet been cerried out to
determine the effect of higher or lower levels of scme of the mesteri-
als. The significance of such = study becomes inportent when it is
realised that some of these elements may heave also their sfifect on
the utilisation and response to the protein. During recent yesrs,
zine, potessium and megneisum have nssumed considersble tignirieanec
end their role in protein utilisation may be more important then has
yet been realised. There have been reports of gzine deficiency in so.
me parts of the world (eg.Egypt) while the importance of that element
in the utilisation of soya protein has been shown by the Americen
worknrn. (P...4)
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There is o large smount of basic work to be done in ke
field in relstion tc individual proteins, and systematic pursuit
of this subject will be highly revarding.

7. During the esrly fortles some of us had en opportunity

‘%o carry out studies dn the gastric seecretions of under-nourlshed
children. According to Dr.Doraiswamy, such children have very

low secretions of ascid, rennin and prepsin, thus showing that they
have & low cepacity for digesting protein. Thelr bile of

secretions sre slso found to be qulie inadequate, The significance
of this in relation to protein malnutrition and sunsequent improvement
through sdeguate ingestion of protein will provide a very useful

li%e of study.

We hsve also observed that the agueous extract of stomach
mucosa contsins substsnce which helps to contrel oed¢me through
improved excretion of urine. As the ingestion of proteins helps
to control ocedema, the gignificance of this in relation to urinary
discharge and the nature of the products that are excreted will be
of interest =nd value.

8. Some veluable work has slresdy been done on the nature of
urinary metabolites associated with proteln malnutrition. It is
also known that while improving the condition, different proteins
ylelds their chsrescteristic productis of excretion. iore recently,
there was a report thest sweet potato, for instance, inverisbly ylelds
hippuric scid in human urine. The Hyderabad workers have repor ted
that there is a distinet difference between urinary excretion
vegetable proteins and that from animsl proteins. Whether each
vegetable protein yields its own cherscterstic products and whether
the latter have any bearing on health would be a subject for gtudy.
At the seme time, we have to sppreciate the fact that even vegetarian
diets provide proteins from different sources and that we generally
have to deal with a mixture rather then proteins from any singls
source.

A large smount of work hes already been domne 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 have 2 single
protein as a source of foodj though this may be exparimea%en under
conditions of emergency or actube shortage.

e None of the studies so far carried out on protein malnutritio

have completely ruled cut intestinel infection as a related factor.

In India, and also in meny other countries, the infection - bacterieal,
protozoal and even worms - may be derived from several scurces which
may include water,food snd inssnitery environment. The infection may
be repested and sustained and its effect may be naturally expected to
be super-imposed on that of the dietary protelns. It hes been re-
ported by some esrlier workers that even milk hes not produced sny

beneficial effect in certain sress. We he¢ our own problem in the
“hittari village where the children did not show sdequate response

A (Pe..B)




-5-

It is difficult to state whether the effect of superimpositior
of infection of one kind or snother can be revealed by rst exper-
iments, though this can be tried. AL the ssme time, there csn be
a systematic study %te determineg the nesvure of the prevalent types of
infection in some selected areas by systemetic examination of stools
and through cther cbservaticnsj %o adopt control measures sné %o
study the subsequent effect on ihe responss of the children to
protein-rich foods. It ig guite conceivable that in presence of
certain types of infections, the sdministration of protein may be
even injuriocus. A good exsmple of this will be the effect of
£.Coll, B.typhosus or cholera vilrio 211 of which sre present
in meny aress - though not always in » virnlent form - and whieh
would be fsvoured by extrs protein in the diel. ' There ere also
other orgesnisms ceusing diasrrhoss snd dysentary =2nd which are
persistent and cannot be easily eliminated. Amoedblic infectlions
are also frequently present.

The sbove study will ke ¢f long-range importasnce in relation
tc the interpretation of respense to protein-rich foods in general.
It is well known thst in meny of the Eastern countries, the growth
Les response has no direct relation to the food intske/also to the guality
of/fcod, The incipient infeetion may be = dominating factor in many
aress.

It is not cleer whother 2 study of this type can be carried
out in sssocistion with the vellore groupj whether they séill-—wildl
have the steff snd facilities for such work. An slternative will
be to cerry out the study in collaboration with the indian Institute
of Biochemistry and Experimental Medicine which is interested in the
control of infections. Some feseding experiments can slso be cerried
cut in =nd sround Celeutta where intestinual infections are very common

+18 The role of vegetsbles in the utilisetion of pretein will
slso be an importsnt subject for study, Practically every Indian
diet includes the some vegetable or other snd the mature snd quantity
of the materisl consumed depends on the sezson and the economic
gtatus of the family. We should take some prominent types which are
alsc known to be consumed to the largest extent and study their
influence on the utilisstion of comparstively pure protein in the

two selected types of first instence - eg. cesein and isolate from
peanut.

(Poitts)
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Vegetables - especlelly those which come from p*ats, which do

not grow tef1 - are smong 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 ar'e reported to have
died in spite of high-protein therapy.‘&d?hey were all advanced cases
and some of them are also stated to have /secondary infection which
could not be controlled. The ultimate cause of death seems to heave
been hypoglycenmia. This condition wes noticeable even before
pdministration of protein whieh 21so exerclses hypoglycemic action.
A possible explanation is that, 1n the tersierdicsl phase, there is 2
failure of the digestive functions.

It is for consideration whether under such conditions, adminis-
tration of pepsin along with Tatg-disstase 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 contsct Vellore or Hyderabad for
further studies.

1l The experiments carfied out st Walajapet Ashram brought out

a striking difference between the two groups of pree-school sge
children - one on the usual South Indian rice diet and the other

on the seme diet supplemented with the proteln isolate. In sddition
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
ohserver,

We have slready 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 setion of the proiein
in producing such an effect. There is evidently some harmonal dis-
turbance fesulting from protein deficiency and this will require
careful study.

12 The results efthis so far obtained both by us and other
eo0lleagu®s _,.14 show that the protein isolate from peanut is well
gbsorbed and utilised by cases of kwashlorkor. The results seem to
be distinctly more fevourable than with an equivalent quantity of the
edible guslity of peanut mesl.

While we have not so far found any significant diffefcnce
between the PER of the protein isclate and that of the protein in the
meal, lower results for the former have been invariably reported by
Dr.Gyjlorgy, though they get nearly equalled on supplementation with
vitamin B -~ 8

s (Peues?)
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Although rat experiments have an important place in the evaluation
of proteins, we have yet to come to some definite conclusion as to
whether &ke humen subjects responds better to the isolatey than to the
protein in the mesl. We have slready started some experiments to elue
-date this point, but more quentitstive studies will be needed to-coats

CLQA/\/\ Covne o Some Lfm ) cm\ctu{g—mn qiuﬂu\ﬁcg&g L%fiM@)‘ to beSubovs

fter co rmation,g§¥ should alsc know why the protein
w the meal is not so well utilised as that tﬂ the isolate.

The extension of the above observastions to soya, cocoenut,
sesame nnd coiion-seed proteins will =2lgo be of interest end velue.
This will be praticularly so in the csse of cocosnut, the meal from
which contains a high percentsge of fibre. Bats can consume end
utilise even uncocked cocosnut mesl aﬁﬁ fairly htgh levels, whereess
it is very doubtful whether human subjects - especially mslnourised
¢hildren - can. This will require s well planned programme SO as
to draw some firm conclusion.

13 nggfg‘has recently been some divergsnee of opinion in resrect
of the seleetion of calcium to protein. In mere of our experiments

we could get adeguate response to protein without supplementation

with celeium. While our sPrhHESients have so fsr, been in favour of
calcium supplementation to make up f35u¥§3>éeficiency in the diets, we
have yet no concasete evidence to show whether the protein 1tse1f'\

is better utilised in presence of celcium. This may be particulerly o

interest in the case of whole or defatted soyas flour.

Some carefully plenned metsbolism studies will help to
elucidate this point.

14 The present progrsmme has so far been largely confined to
oilseed meels snd the isoclates derived therefrom.

Before long, there will be need to have 2 small tesm working
exlcusively on pulses. The Indisn experience with pulses hes been
divergent depending on the region. In some aress (eg.Maharsghtra)
substantial guantities of different pulses »re being regularly con-
“sumed Aithout spppAently any adverse effect. On the other hand,
the South Indiesns do not seem to tolerate more than minimum qualities
ef pulses - and that too of only of certaln types. &part from the
possible difference in and adaptation, the nstmre of the diets and the
~@manner in which they are consumed may probably mske a difference.

Loftenkinei e
Place 6%’\!?«55 (&\R%

In Msherashtra, for instance, rice forms only s small pert
of the diet while the bulk is msde up of processed millets snd wheat
which are made into Ehapsti which hss to be masticeted. The South
Indiens,who sre predcminantly rice eaters,do notl generally mestyicate
the food. This mey meke 2 difference in regard to the digestion of
pulses which are not often fully cocked snd require some mastication,

16 The protein Isolate as prepered out of cilseeds by any of the
wet methods slways contains a2 smell percentags of oll, which may be
(PQ » '8)
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of the order of 2 - 3 per cent and sometimés even 5 per cent.

This will alsc 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 2 tendency'.
to turn fﬁﬁ;}d‘ Processed foods incorporating protein with '
pre-cooked or dextrimeltose have kept well, At the same time, the
prevention of the off-flavour and other undesirable consequences

in the quality of the isolate itself &s very important.

anti-oxidents seem to have only limited scope. Starch
has a protective action and may be efPPCtLVC if it can from a
complete protectivé cost around the “oil or fatty acid. The
possibility of incorporating some percentage of pre-cocked starch
for along with wet protein (before drying) may be of interest provided
lumping can be avoided through quick roller or spray drying. Faile
ing this, a2 knowh 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 m jtself can be used as a part of the i
blend prior to drying.

Another possible method would be the use of m lime or
caleium sucrate as a solvent for the wet protein before final pre-
cipitation, This will result in the elimination of the fatty aclds
and slso some of the neutral pil in the unextracted residue, Sub-
sequent acidification with HC1l 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.

In the case of cottonseed kernel, it is the rupturing of
the cells that is a major contributory factor to the release and . %
reaction of gossypol with the protein and particularly with lysine.
The possibility of the extraction from a whole kernel in presence of
§0 or other reducing agent may offer a possible line of approach.

Calcium sucrate _may again be worth trying.
After extraction of as much protein as possible, the
remaining part may be pressed for oll or otherwise processed.

16 The above technique may also be worth trying in the

case of soys-bean to determine whether a feir part of the protein can
be extracted without affecting the oil or introducing the antilzg§§he
and anti-growth factors. By such/treatment we can also eliminate any
possible infection during extraction.

17 In the case of fresh cocoanut, only the technique of
maceration in gqueous medium followed by pressing has so far proved
Uhdpscful because we cannot afford to lpose the non-protein constituents
‘earry %o the flavour. As there is however some retention of protein
in the residue, 2 technique of extractlion along lines similar te the
sbove 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 smmonis 28 a pre-
servative for fish have revesled certain practical possibilities,
but the effeevir effective use of the technique hss yet to be
demonstrated. B redueiqﬁ the time of steeping and subsequent
al g WU Bewme & Otwd et e :
packing in closed conteiners{y the loss through dripping may be reduced
to a minimum., VWhile using the material for preparation of figh
protein concentrate or even for drying with or without sdded salt,
A ,./hJM,H S as”
o §E§§?08t attractive form of spproach will be to iﬁi&%ﬁo the fish fer
g able use. It should not be difficult to add back the fish flavour

which mé% lost during the process of leaching for removal of ammonia.

seasen, the trigls/are being repesated or—

- Camrned ady dua w;aauxﬁwd'nénmw\ . Hron iy Liglit e
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19 The future of fish protein concentrate depends to a large
extent on 1) successful storsge of fish of ménimum cost ii) simplie
fication of the technique for extraction of ¢il and fish odour and
preparation of a white, attractive product and iii) retention of the
nutritive value. 'As for 1) a treatment like the one with ammonia
or some technique of silsging seems to offer the best scope. f35¥ig
method adoptedé for the production of fish cheese may also a&li%-eame
means of keeping the fish solids from spdilage. The technique of remow
of oil and odour is still thq elaborate snd expensive part. If is
here that some fresh spprosch 1s needed. The nutritive valueﬁgégi?ﬁ z
obfpoed Yo e bl ough repested /xtrsction. The fish protein slso becomes
guite insoluble, but that happens even on mere drying.

Dike Bewboy Dickk A simpiiefied procedure which is worth trying is to start with
a fish|which is low in fat content and to macerate snd cook in a &de
£amily acid medium. The resulting curd can also be repested washed
with dilute acid which will help to &222221 cnly the odouriferons
constituents., It is difficult to say whether this process can ever be
complete, though it is known to be feasible in ghe case of shark flesh,
Subsequent to this, even a single extraction with s 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 oil and free fatty acids behind.

20 The vellore experiment on the use of alecohol extracted fish fl¢
om sardine for trestment of kwashiorkor ylelded a disappointing resull .
gg gmggmge(g case of the fish protein in that condition not being\
digested by the/cchildren The experiments now planned with a roller
dried produet bssed on freshlfish’éﬁi:?i;imﬁfliﬂieveal whether better
results can be obtained with such s material which hss been subjected

to minimum smount of processing.

21 The reduced food intake and low grours growth response observe
in the case of fish flour obtained by solvent extraction of dry fish
materiel which had gone rancid during prelongad%terage will be 2 subjeect
for(@;v;%ch. This will have a besring not only on fish flour but

(L 15
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slso a veriety of other protein rich meterisls.

Arising from previous discussions, it had been suggested
that the oxidatish rancidity can be batalysed in presence of J
proteins with known PER. The products cen then be extracted
for removal of associated fat end then tested for not only the
PER but “alss he Iftake, a5 compared With the untreated material.
This will help to show whether th§§~oxidati¥§"rancidity causes
some permasnent damage to the quality of the food - either through
direct interaetion with the protein &k through leaving some hermful

residue which could not be removed by the solvent.

22 The’ use of heptanfa for removing moisture by ageotropilc
distillation and subsequent extraction of oil has been experimente
ally tried in the casesof both fish and cocoanut.

In the csse of cocoanut, it would be important to work out
the material balance and toc have some ides of the cost. The
results so far obtained are interesting and deserve to be pursued
to the logicel conclusion.

In the case of fish, while the resulting product is
attractive, the protein value 1s adversely affected. The trials
should be repeated and if the findings sre aghin the same, the
cause of such effect should be determined.

23 The trepd of evidence in respect of the,g¥¥§é% of

) B ki e or

protein/in disbetes would suggest that there sre two distinet
phenomena which may or mey not be tracesble to the same factors.
One is the general effect of the protein which helps to improve
the physicesl well-being of the subject. The second one

which is more elusive is the effect on cerbohydrate metabolism
gs reflected in the blood suger level. This action seems to be
ressonably consistent only in the csse of some proteins like

casein when administered as calcium caseinate.

Doubling the dosage of caseinate hes not conferred
any corresponding benefit. If the reduction of blood sugar
level was due to the sction of the protein or sny of its
products of hydrolysis or some mineral or unknown constituent
which is 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 elucidstion of the mode of action of the ceseinate.
Its effect is certeinly pretty quick when ingested with glucose.
It is not clesr whether the examination of stomach contents
at intervals with reveal/thing, but it is worth trying.

: (P..211)




o 11l =

A more interesting epproach will be to study the effect of some
% R AT
e® such as minerals and vitamins, both s%éghi&y and in

o)y “”“”SBEG?EZ%Ibnl\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,

thismine by itself on with some added magnesium may be of sm¢

interest. ogoffonce -

24 Other evidence with weight reducing formulationswWhechimvdoe

would sugegest $het i) reduction of the total intske of carboe

hydrate and fat and 1i) incorporation of some components for

reducing appetite(without any injurious effect) would suggest

that a falrly good intake (about 70 gms.) of a good class

protein like casein with adegquate complement of minerals and

vitamins would be an useful line of approach. Such a2 come-

posite dlet can also be combined with ad 1ib intake of certain

classes of vegetables (like knol-kol which has been found to

be beneficial) end ecitrus fruits., These may be filling and at

the same time, help to reduce the intake of starchy foods and

fat. | b
Polyphenols such as those present in Jembulana, myrd}olgﬁ,
Indian gocieberry etc. have been refposted to be useful. Our
colleagues in Pakistan sre pursing an intense programme on the
utilisstion of the active principles present in better gaurd.
These can all be incorporated in 2 dietary regimen and the
combined effects studied.

Our efforts have so far been in the direction of the
children of the effect of|protein with an ad 1iliids Peed
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 hsve shown only a
limited response. As the ultimate object is to control the

metasboliec disorder even in advancﬁi cases, there should be 2 cone
i oPeong ot hae ik, : Uie 0V - ol TEr{ouass
certed approach ‘ : to

R e e B W e L e

We are today in a position to make weight-reducing for-
mulations which nearly conform to the more expensive ones on the
market. As we also know their composition, we should be in a
position to try them es formulastions for control of diebetes
with other additions ssoutlined above.

25 Of all the food constituents, the one that seems to be
more conerned with serious metabolic disturbances - at any rate
in the advanced condition - is the fat which leads toc the
formation of ketone bodies. A4s the protein is known to have

a beneficlal effect on the utilisation of fat, a study of the
attendant metabolism foliowing the ingestion of a high dossge of
protein in the case of » diﬁﬁ

etic subject would of interestc( p)
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end value. Vitamin Bl also plays = definitely favoursble role,
but that is presumably sssociated with the carbohydrate metabolism
4ts relation to fat between metabolism will also be of inferest.

26 The significance of the phosphate ra&é&e, by itself, and
in combination with protein in the metabolism of a diabetic subject
would be of some interest. It has been reported that the plasma
inorganic phosphorous in the normal subject tend to inecrease whi&e
that of the -1abetic especially after ingestion of casein, tend

R ae d,w» ,‘ MUMQ \x ) \.G ‘, ‘&xcu,'d-?

- &,
LAk y

it may be-igéiiquZto stu&}uga

effect of the 1ngestion of phosphate with 2 suitable cation (calcium
or potessium) will be of interest.
W ‘@Q }:ww-rz. &,
L p ROV iien for the estimation of afiatoxin
with the use of i) caleium chloride for extraction and ii) ‘thioglp-
collic acid for the quenching of fluorescence should be tried out
more extenﬁgvely both by us 2nd in collaboratien with R.R.C. Hyderabad
who are nof engaged on a systematic survey of the groundnut and cake
produced in different areas for the incidence of this toxin and its

possible association with the local conditions.

28 A highly significant observation is the formation of a fluorse
escent substance ss the result of mere wetting of kernel even in the

absence of fungugyinfection. It is possible that this substance
is only an asrtefact, but unless it is conclusively established
that such is the cese, ve can%ot be certain sbout our ground. This

fluorescent dubstence is - without any discolouration the kernel.
It ies not formed during the wetting of soya-bean whicg\is also known
to form the toxin as the result of fungus growth. Hae study of this
problem deserves high priority, preferably in collaboration with

our collesgues of the Tropical Products Institute, London who have
done ploneering work on the subject.

Some concrete snggestion#for implementing the above proposal
have already been made. '

The product formeq during the wetting of groundnut kernel
should be regarded as almetabolite because it should inevitsbly be
formed dmzin the serminatien of groundnut., It is presumably meds-

mxﬂuL&OY evied

y the ut seedling. This can be easily verified
even in the laboratory by conducting some germination studﬁzg.u Th—

nit is also obvious that it is not uring the
formation of groundnut after the maturation of the plant. This
1ine of study will also be of interest to Dr. Altschul and his
associates of the pioneering Research unit of the Southern Regional
Lesboratory st New Grlesns. From our end, we may plan some

| (Pensld)

N\
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histo-chemicsl studies to trace the fatelof the fluorscent substance
in the groundnut seedling.

It may be of interest to mention that in several parts

of Mysore (I hava recently seen severs _large areas in Chamars ja-
0 L owid Gvdptiy ) ] ovi lne
nagsr Taluk) There may be some
areas even in the close vicinity of Mysore. It may be of interest
to examine the growing plant and the different parts for the
b. L g £1 sce . :

possible preﬁsﬁce of tthg horgaFent Euhsyagc%nkdt;f, by any
chance, 1t 1s/normal metabolite oI the plan e whole picture,
aill-may assume a different pattern.

A further aspect which would be of practical signi-
ficence is that the methdd of treatment for controlling infection
will have to be modified if it turns out that the fluorescent
substance gormed as the result of wetting the kernel is iteelf
toxic or iﬁ a pracursur-%é*the formation of the toxin by the fungus.
Ag the for££§ion of that substance and fungus growth are both
favoured  high moisture content of ihn.groundnut)quick drying
of groundnut in shell would/be the most effective practical solution.

29 Independent of the sbove considerations, we should
extend our studies on the control of fungus growth on groundnut whic!
could not be dried easily consequent on inclement weather and

other unfavourasble conditions. Ammonie applied as such or
genersted in sitm by combination of lime and smmonium sulphate

is effective, but this is is = suggestion that lime itself @an’be
useful if it can completely cover the shell. There sre also af
other possible treatments, 1nc1ud1n¢_use of fumigants and certain
chemicals. If one or more of such treatments are effective, we

can certainly check the growth of fungus and the attiendant for-
mation of aflatoxin. Theﬁe will also be/larger recovery of

the kernel than is now possible under such conditions. The

market value of the product will also :I.nc:rease‘;YJM Any treatment

that 1s recommended should be based on materialszeasily avaiilable
in the country and at the seme time, cheap and non-hazardous.

After completion of the laborsastory studies, we should
confirm the findings under field conditions and then pass on the
results to the Government and to the Indian Central Oilseeds
COmmittee,kw g followed up through variows concerned agencies.




January 21, 1964

Dear Dr, Parpia:

I am finding it difficult to f£i1l up all the
columns of the 'Hesearech Project Protorma®' for want of
4nforms tion about certain aspects. I can, therefore,
mention certain of my requirements only in genaral

termas

Name of @ Py L A

1. Influence of certain additives on utilisation
of food constituents and growth response =
with particular reference to proteins

2, Effect of proteins and minerals at different
levels on growth reate and distribution of
body weilght.

There will also be other studies on which
preliminary work will be carried out before planning

for extended programmes.

Short range objectives of the Projects:

1. There has not so far been any systematic work
on the influence of appefiisers, as commodity
used in our dietary spices and flavouring
substances, sugars, pectins, certain minerals,
vitamins (especially B 2) on the abgserption
and utilisation of teo& constituents. The
expeniments will be firstfarried out with
albino rats with metabolism and other 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 also be studied
with albino rats in the first instance,
Synthetic diets with constant percentages
of fat and other congtituents will be
first tried, The influence of some
of the factors listed under (1) will be
studied later.

Side by side with the above, some preliminary

studies will also be carried out on 1, the influence of

..‘2




certain fxmts factors such as temperature and certain
filters on the extraction of proteins, in faz fat-free
condition, from biological 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 to denature after mild processing
and generally to improve their binding property;

3. Study of certain factors contrelling the respiration
rates of tropical fruits and vegetables and 4. de ternin-
ation of eritical moisture level at which certain flavour
congtituents are lost from some food materials.

There may also be other related studies. The
technique of wet digesticon whieh was developed some yvears
age will be applied for nitrogen metaboliszm studies,

@ obie vea Every one of the above 1listed subjects
is expected to offer scope for practical arplication, The
immediate objeet 15 to carry ocut the wak as fundame ntal studises
and then teo leave it to others to follow up. Scme new

programmes may also develop frem the above studies, but they
cannot be forecast at the present time.

Jote of starting; By abeut the middle of Februry 1964 ¥
Space, staff and facilities are available.
Jarget date for completion: The immediate programmes may
take about 2 years, but the completed studies may take several
more years,
Expenditure: Recurring (Exclusive of salaris):
About Rs, 20,000/~ per annum
Capital: Rs. 40,000 will be required for
: first year.,

Pergonnel: The project will require at least one S5.5.0.,
two S.8.A.%s, one J,.8.A., two Lab. Assistants
and two attenders to begin with, More sgtaff
will be reguired as the project expands in
scope and volume,

In addition to guliing the staff, I will also do some work
on my own, ’

As for the qualifications of the staff, I would reaquie
at least two genior people with previous research expericene

in Biochemistry and Nutrition, and the others wib general (P..3)
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Dr. Bhatia, with whom I had a preliminary talk, was kind
enough te advise that he can spare some three or four people
with the types of qualifications that I require, He also
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. Une falr-sized r:frigerator will
also be required. ] have no doubt that he also had 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 developmesmt,
At the present time, nc collaboration with any Division
is contemplated, but their assistance in the matter facilities
ma} be required. I may also pass en the findings to the others

to pursue, i1f they are interested.

Seme of the programmes that I hawe outlined are covered

by other notes that T 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

spoken to youabout, I will be out of station from the sfternocon
of 28th til1 the evening of the 3ist. I hope that we will

have a chance tomeet as soon as possible after my retum,
Sincerely yours,

(V.Subrahmanyan)
V3: ksd/

Dr. l’igi’\.B. Parpil.
Director,

CFTRI, HMysore,




January 21, 19864

Dear Dr., Parpiag

I am finding it difficult to f£i11 up all the

columns of the "Research Project Proforma' for want of

informa tion about certain aspeets. I can, therefore,
mention certain of my requirements only in genaral

termes
Name of @ P ©

1., Influence of certain additives on utilisation
of food constituents and growth response =
with particular reference to proteins

2, Effect of proteine and minerals at different
loevels on growth rate and distributiom of
bedy weight,

There wi®l also be other studies on which
preliminary work will be carried out before planning
for axtended programmes.

2h n bjectives of the Projects:

1. There has not so far been any systematic work
on the influence of appefisers, as commodity
used in our dietary spices and flavouring
substances, sugars, peetins, certain minerals,
vitaming (especially B 3) on the absorption
and utilisation of tooé constituents. The
experiments will be firstharried out with
albino rats with metabolism and other 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 also be studied
with albine rats in the first instance.
Synthetic diets with constant percentages
of fat and other congtituents will be
firast tried., The influence of some
of the factors listed under (1) will be
studied later.

Side by side with the above, some preliminary
studies will also be carried out on 1, the influence of

0002




certain fzxgix factors such ag tempersture and certain
filters on the extraction of proteinsg, in fTxe fat-free
eondition, from bicological materials associated with fat
and flavouring substances; 2. effect of certain pre-
treatments on some vegetable proteins (especially
glabuling) to facilitate their extended linkage to form
complex molecules or to denanturs after mild processing
and generally to improve their binding propertiy;
8. 5Study of certain factors contrelling the respiration
ratag of tropiceal fruits and vegetables and 4., determin-
ation of eritical modisture level at which certain flavour
conatituents are lost from some food materials.

There may also be other related studies. The
technique of wet digestion vhich was developed some years
age will be applied for nitrogen metabolism studies.

bie Yes;: Bvery one of the above listed subjects

is expected to offer scope for practical application. The
immediate object s to carry out the wak as fundawmental studies
snd then to leave it to cthers to follow up. Some new

programmes may also devslop frem the above studies, but they

eannst be forecast at the present time.

Date of starting: = By about the middle of Februry 1964 ¥
space, staff and facilities are available,
Target date for gompletion: The immediate programmes may
take about 2 years, but the cempleted studies may take seversl
more years,

Recurring (Exclusive of salaris):

. About Rs, 20,000/~ per annum
Capital:s Rs. 40,000 will be required for
first year,

The project will require at least one 85,.,5.0.,
two 5.8.A.%s, one J.5.A., two Lab, Assistants
and two attenders to begin with, More staff
will be reauired as the project expands in
seope and volume,

In addition te gulitng the staff, I will also do some work
on my own,

As for the gualifications of the staff, I would requim
at least two senior people with previous research experiens

in Biochemistry and Nutrition, and the others wih general (P..3)
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Dr. Bhatia, with whom I had a preliminary talk, was kind
enough te advise that he can spare some three or four people
with the types of qualifications that 1 require, He azlgo
advised that he can spare fair amount of equipnent and apparatus
to start with, This will be necessary because the Stores
may not have much to spare. Une fair-sized refrigerator will
also be required. I have no doubt that he also had some talk
with you about this subject,

My object is primarily t pursue certain concepts of mine
and to lay the foundation for any fresh line of developmert,
At the present time, no eollaboration 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 interestoed.

Seme of the programmes that I have outlined are covered
by other notes that I have sent to you from time to time.
You have alrealy 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

spoken to youabout, I will be out of “station from the afterncon
of 28th t111 the evening of the 3ist., 1 hope that we will

have a chance tomeet as soon as possible after my retum,

Sincerely yours,

{(V.S8ubrahmanyan)
V8: ksd/

Dr. H.A.B, ?Rrp‘a ¥
Director,

CFTRI, Mysore,




November 19, 1863,
Dear Dr. Parpia,

With reference to your note dated November 15, 1963
my immediate, personal interest is largely to concentrate
on 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 interfore with the interests or clains
of any of the other groups. I had referred to certain aspeets
of it in the note which I had sent under cover of my letter
dated November 13, 1963 as addreseed to you,

A provisional title for the programme will be *tEffect
of different additives on the digestion and utilization of
proteins’.

T will like to do the work inm collaboration with
Dr. Swaminathan and his associates, if both you and he are
agreeable to the arrangement,

If the propesal is agreed to in prineiple, the detailed
programme and also the staff required for the work canm be gone
into at a later date, A small beginning can first be made and
the scope gradually expanded after addition of more staff
when the vacandies are filled up, ,I will be guided by
Dr. Swaminsthan regarding the housing of the staff,

There are some other programmes which I had initiated
before you took and I would like to see them completed. They need
not take up much of my time., I will list them as follows:

This was started ®» jeintly with Dr.Rajagopalan, Shri S.K.

 Mazjundar and Dr,Sreenivasamurthy. %e have already got some
promising results. I would like te see this programme comple ted
and the results published. 1 am not interested in the extension

or development which will come under the purview of others.

This programme was taken Jp jointly with Dr.Swaminathan
and Shri M.R, Chandrasekhara. %e have already made a fair
anmount of kazizx headway. Some more remains to be done including
the possible uge of vcgetah!? protein isolate in place of milk
protein, The experimental batches have sc far been tried only
on a few subjects. More trials end related evaluations will
also be needed, After that, I will leave the developmental
programme to the others,
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The above will be eagantially a basic work leading to
improvement in 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 Shri Bains as and when fresh ideas occur to us,.
1t will not take much time. Once some conclusive results are
obtained, there will then bhe need for trials with the plant,

4 Standardization of conditions for the ammonia preser-
va n of figh

Having started this programme, I want teo complete it
during the next season with Dra. Lahiryand Moorjani. The
really important thing is te eenfirgzggc protien-value is not
affected. 1 will then leave the davelopmental prograrme to
octhers.

S, The work on the premervation of arecanut fruit is

more or less complete, There are only a few more triels

to be carried out, The work will scon be written up for
publicatipns, 1 will leave the exteasion to Suri Govindarajan
and his assoclates.

There is = 1ittle more to be dene on the preservation
of pea. I would like to see through one more set of trials.
After the hasic work is complated, 1 would leave further studies
and development to Dr, Srivatsava and his associates. I will
alse leave studies with otheyr products along similar lines
Pr., Srivastava and his group.

§xdaxx You sre the head of the Institute and I do not
know whether 1t would be necegsary for you to consult the others
in respect of the above, It is for you to take the decision.

I do not think that any one will deny my association with those
prograsmes., If you fesel that I should sever my comnection with
those lines, I will gladly do so, provided my past association
is not forgotten; and provided I have no responsibility for any
subsequent difficulity or failure arising out of such programmes,

I had also egtarted some other lines, but many of them
are at a stage when my association is no longer required, They
are in safe hands and I hope that they will be carried to their
logical conclusion., Both you and the officers concerned are
welcome to discuss them with me, if so desired,
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My major contribution to the research work of the
Institute was through suggestion and pursuit of some new lines

of thought. It 18, therefore, for you to censider whether

you can utilise my association in any other way. My interest

will be only in scientifie work and, that teo, oaly with your

knowledge. I do not, however, wish to be misundersteood if

gome of the staff consult me about their work, whether they

come in the above or any other category. If anything interesting

emerges from such discussions, I will gladly keep you informed,
1t would perhaps be helpful if we can have some preliminary

talk before you take any decision., I am no stranger and my mnain

interest is to go with some work as long as I am able te deo so,

I have some standing in the profession and I am offering whatever

1ittle knowledge and experience tkat I possess, so that they

may be of some use to you and to the Institute,

With regards,

Fincersly yours,
Sd.
{V.Subrahmanyan)

P.8., The date of starting or continuance of any work need not
be determined by the pericd of my leave. 1 30 not preopose,
for the present,to go out for any long period and as you
know already, 1 have been coming to the Institute on every
day, including holidays.

Dr., H.A.AB, Parpia,
Director,

CFIRI,

M?mrﬂc
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Copy of the letter dated Febrwry 12, 1964 from
Dr. V. Subrahmanyan, Central Feod Technological
Regearch Institute, Mysore-2 addressed te Dr.H.A.B.
Parpia, Direector, CFTRI, Mysore-2.

*You may kindly recall that from about the time
of the expiry of my refused leave during Deecember, 1963
I have talked to you, from time to time, about the
focilities for my research work. You were kind enough
to readily agree and to indicate that you had already
reserved a room for my work, You also mentioned that
you had thought of the staff, equipment and other facili-
ties which gould be made avallable to me, Acting on
your advice, I also 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.

1 had, in faet, selected subjects which would be comple~

mentary to the work that is alresdy being done in the
Institute and which 1 trust, will also lead tc some
practical application.

As 1 hsve not so far heard anything from 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 provigion that you are making for my
work, It is needless to state that 1 would like to get
things started at as early a date as possible,

With kXind regards, "




Copy of the letter dated 26 February, 1964 from Dr, H.A.B., Parpisa,
Director, Central Food Technological Hesearch Ingtitute, Mysore
addressed to Dr,.V.Subrahmanyan, Emeritus Seientist,CFTR] ,Mysore=-2,

- - -

»] have feceived your personal note this morning and
f am sorry to note that you have misquoted me, I had
mentioned to you about two months ago that it may be possible
to find seome working space, but that I could decide on it
only after I had gone through the work of the Iinstitute and
studied proper allocation of space for the workers. Therefore,
your statement that I had made any promise for additional
gpace is wrong.

Yesterday, 1 explained to you the entire situation

that in order to accommodate ouf existing staff and provide
them normal working facilities, we require at least 50% more
space. When this problem was digcugsed with other colleagues,
most of them have converted their office rooms into laboratories
or instruments room., I, therefore, again suggest to you that
you should utilise your office room for a Laboratory. fActually
one 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 to fix another bench, Beyond

this, I regretit is not possible for me to give you any more
accommodation for the present. Alternatively, 1 could approach
the C.5,1.R, and seek their permission to arrange for a .
Laboratory in your house. This may even save you the trouble of

coming to the Institute everyday except for Labrary reference.

1 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 to serve the Country for a long time through
acquiring preoper experience, ] 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,”

P.S.3

It is more than four months since you beceame Emeritus
Scientist; if you wanted to do some work,you could have
started it by now, as facilities are already available
in your room,
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