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Amino Acid Profile of Manioc Leaf Protein
in Relation to Nutritive Value

DAVID J. ROGERS

Introduction

Emphasis sinee World War II on the need
for providing more dietary protein to popu-
lations in tropieal and subtropiesl areas has
frequently included reference to inereazed
uze of loeally available vegetable protein re-
sourees, a5 well as expanded use of edible
fish meals (11, 14). This follows from the
probability that eountries in such aress may
be unable to develop adequate produetion of
animal proteins, It is also evident that, al-
thongh vegetable proteins generally have n
lower order of nutritive value than those of
nnimal origin, satisfactory protein notrition
may he achieved with proteins of vegetahle
origin. Even infants and young children
may henefit from vegetable proteins, if amino
neid defieiencies of individual foods are sap-
plemented in a mixed diet. An estensive nu-
tritional evaluation of thiz problem has led
to the formmulation and nutritional testing of
severnl protein-rich food mixtures, based
largely on unused vegetable proten resourees
availahle in the tropics and subtropics, and
consisting prineipally of provessed oil seed
residues from soybean, peannt, cottonseed
nnd sesame =eed (1, 2, 19).

The potentinls of leayes as high protein
sourees for human notrition did not beeome
evident in seientific cireles until quite recent-
1y, nlthough the use of foliage foods is rather
aneient. Trvine (12) indicated the frequeney
of use of folinge from numerons plants in
tropical West Afriea. Alfalfa and eertain
grass species, as a protein-rich foliage for
animal food, have, of conrse, heen known
for many years. However, a significant po-
tential for leaf protein did not develop un-
til the introduetion of technology, such as

1The New York Botanicsl Garden, Bronx
Park, New York 58, and United Nations Chil-
Aren’s Fund (UNICEF), United Nations, New
York, respectively. Paper submitied for publi-
eation January 18, 1963,

axp MAX MILNER!

that of Pirie and others (16, 17), to separate
the protein from nutritionally unavailable
or deleterions materials in the leaf. Pirie's
work has now been  supplemented  with
studies relating to the nutritive value of pro-
tein isolated from the leaves of varions spe-
vies (3, 10).

One of the parliest indieations that manioe
(Manihot esculents Crantz) leaves might
have nutritive value as a protein souree
wns the work of Echandi (8). This study
was primarily directed at finding a substitute
for alfalfs in countries where alfalfa cannot
he produced and 15 not eoncerned with ho-
wian nutrition, Further indieations of the
possible value of manioe folinge in human
nutrition eomes ngain from West Afriea,
particularly the Congo, where the leaves of
the eultivars of M. esculenta are regularly
used in the diet as o boiled vegetable (13),
Alzo, in the Amazonian parts of Brazil, a
favored dish iz “pato de tuenpi” or dock in
a sanee of manioe leayes.2

As a part of systematie studies on the
cultivars of M, esonlenta in Jamnica, analysis
of the folinge of a number of eunltivars was
made. Values for erude protein (total N x
6.25) reported by Rogers (18) indieated that,
at least potentially, the leaves are worthy of
further investigation, Other studies exist on
the protein content and amino aeid profile
of manioe leaves (10) and roots (7).

The purpose of this study was to obtain
more precise information on the aming avid
profile of fresh manioe leaves earefully eol-
leeted as to  enltivar identifieation and
handled prior to analysis in a manner which
wonld minimize biochemieal changes. Other
objectives were to determine the range of
amino acid valnes in  different eultivars,

2Tweupi is n word usoally reserved for the
pungent sauce prepared hy boiling down of the
juice from the roots of munioe, Tts use to in-
elude the foliage may be a varintion or may be
an ineorrect applieation of the word.

am
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Cassava Leaf Protein

Crude protein
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content of the leaf of cultivars of Manihot

esculenta is very high. There are no analyses of nutrition-

ally essential amino acids, but certain evidence indicates

that cassava leaf may be of value in protein-rich diets.
DAVID J. ROGERS

Curator of Economic Botany

The New York

Introduction

Ome of the more omtstanding nutrition-
al needs of people in the tropics is for
higher protein levels in the diet. It is
interesting to note that in certain areas
of tropical Africa, where cassava (Mani-
hot esculenta) is one of the most abundant
crops, the young foliage of cassava plants
is commonly used as a vegetable in the
native diets,

If the cultivars used in Africa contain
approximately the same quantities of
crude leaf protein as those of the Jamaican
cultivars, there may be major significance
to correlate the distribution of the habit
of eating the foliage of M. esculenta
among the natives in Africa with the
occurrence and absensce of the protein
deficiency disease “kwashiorkor” (Trow-
ell, 2). [ have been unable to obtain
imformation on the distribution of the
areas in Africa where the foliage is used
as a vegetable or of the presence or
absence of “kwashiorkor” in such areas.
In a feeding experiment with milk cattle
in Costa Rica, Echandi (1) demonstrated
that a mixture of dried yuca (cassava)
leaves with wheat bran, rice, and cotton
seed cake provided a diet nearly com-
parable with a similar mixture in which
dehydrated alfalia replaced yuca. On a
cost basis, the pulverized cassava leaf
meal wias superior to the slfalfa in Costa
Rica, where alfalfa leaf meal is an ex-
pensive import.

Methods
In the course of my studies* of the

* Supported in part by National Science Foun-
dation Grant 2G-1309,

Botanical Garden

variation within the species M. esculenta,
a cooperative endeavor with the Agrieul-
tural Chemistry Section of the Jamaican
Department of Agriculture was estab-
lished to analyze several constituents of
the cultivars growing in Jamaica. Cut-
tings of plants from many areas of
Jamaica (see tables below) were grown
in two experiment stations, one the Bodles
Experiment Station near Old Harbor,
Jamaica, and the other the Grove Place
Experiment Station, Mile Gully, Jamaica.
At Bodles the cultivars were grown under
irrigation in a plastic marine clay. At
Grove Place no irrigation was employed,
and the soil is a friable “red earth.”
Samples were taken from mature or
nearly mature plants (11 to 12 months).
Leaves of varying size, from just mature
to small and under-developed at the
stem apex, were included in the sample
for each plant. Petioles are not included.
The proteéin analyses given in the fol-
lowing table are the results of this study.

Discussion

No knowledge is yet available as to
whether cassava protein is “nutritionally
complete,” but the fact that the percent-
ages of crude protein are very high (com-
paring favorably with alfalfa) indicates
that there is some chance that the leaf
protein of cassava will be of significance
for protein-rich diets. Quantitative and
qualitative studies of amino acid composi-
tion of the leaf protein are needed

Another matter of importance for fur-
ther investigation is the age of the plants
when samples are taken. The foliage of
the mature cassava plant is usually a

261




March 9, 1964

Dr. Horace D, Graham
Department of Biology
University of Puerto Rico
Mayaguer, Puerto Rico

Dear Dr. Graham:

I am plsased to have your letter of the 3rd requesting
cooperative endeavor on the analysis of amino acids. I
would be very pleased to be able to give this cooperation,
bg: the acid analyses were not done with our own facili-
ties.

I was working at the time on a joint effort with UNICEF,
and UNICEF paid for the analyses to be made by a private
research organization, The Food and Drug Research Labora-
tories of Maspeth, Long Island.

I would suggest very strongly that if you wish to pursue
this work you address a lstter to Dr. Max Milner, UNICEF,
United Nations, New York, who would be in a position to
advise you on this work.

I enclose a reprint of the paper on our analyses.

Sincerely yours

David J. Rogers
Curator of Quantitative Taxonomy

DJR: MDP
Enclosure
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UNIVERSITY OF PUERTO RICO AT MAYAGUEZ
COLLEGE OF ARTS AND SCIENCES
MAYAGUEZ P. R.

BloLoGY DEPARTMENT March 3, 1964

Dr. David J. Rogers

New York Botanical Garden
Bronx Park

New York 58, N.Y.

Dear Dr. Rogers:

I have been reading with much interest your work on
the protein of Manioc Leaf. Iam interested in the protein content
of the leaves of certain tropical plants and would like to have amino
acid patterns of some of them. However, my laboratory lacks the
facilities you used and I am wondering if you would be interested in
a co-operative effort. Iam growing some of these plants now under
various treatments. I could send samples to you for analysis and
thus we could establish a joint project. Here, in the tropics, quite
a few "leaves" are eaten, especially by the lower socio-economic
groups and nutritional schemes could probably be facilitated, if
the amino acid pattern of these leaves are known. I will be willing
to collect and grew any leafy plant of interest to you, if you decide
that the venture will be worthwhile.

I look forward to your early reply and wish you success
in your work.

Yours respectfully,
' S
%d.rj— mu—-—-
Horace D. Graham
(Associate Prof, of
Biology)

HDG/nv
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MERCK INSTITUTE
Fom
THERAPEUTIC RESEARCH

RAMWAY, N. J.

Fabruary 14, 1964

Mra. Daisy Tem W

Wuited Nations Children’s Fumd
Rosa 1875

Wited Netisans, Hew York

Dear Mrs. Wai

In sscordsmes with my cemversatiem with Dre. Milner smd Tepley
I‘.-M.ﬁ-&o‘rﬂmaﬁllﬂhﬂ.lﬂﬂm
leaf waloh you semt me. The quantitiss retummed are sevaa
m&mwnhl-m-llh-plumd-n

Pollowing is the infermstiem whisk we have obtained in eur
experimsmate with this material:

1. Effeet of Cesking

Amm-ﬂ.uu-ta-clmﬁmmm

for ome hour em the steam bath.® Four rets wers used em each

aist. Aftsr five days the saimsls which resaived ths wmcosked
menice had lost 4-1/2 grame while thoss which had imgestad the
eooked matarial had lost am average of sevem grams sach,

3. Detetyy

Iz order to check whether tha menise leaf was tsxic or maccepta~
ble to tha rats Zive per ceat whele agg pretein was added to a
manioc dist supplying tem per cent protein. Bate receiving this
diet gained 12 grams in sevem days. This reault ind{cacas that
menisc leaf itself is memtexie.

+ Taree ml of watsr/gram of manisc leaf.
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A MON.PROFIT FOUNDATION DEDICATED TO THE RELIEF AND PRAEVENTION OF STARVATION

215 WEST SEVENTH STREEY = LOS ANGELES 14, CALIFORNIA

MAdison 72545 CABLE MEALFOMIL

INCORPORATED

President: CLrpoRp E. CLINTON o Vice-Presidents: Ebmonn J. Cupvron, Osan 1. Fanero, M.D,, Reamoacn H Hevevencn, DD, « Trearurer: 1. ELwin Wricir

Du. Henny Bousook » Technical Director: Dn. PauL D. V. Mannmig » Executive Director: FLongxcs Ross

Exwust Ct AIN = R

11 Chatham Road L/F
Kowloon - Hong Kong
September 27, 1963

Dr. David J. Rogers

The New York Botanical Garden
Bronx Park

New York 58, New York

Dear Dr. Rogers:

If available will you please send a reprint of the article authored
by you and Dr. Milner, "Amino Acid Profile of Manicc Leaf Protein

n Relation to Nutritive Value'?

The application of your investigation will undoubtably offer a
means to helping relieve malnutrition where this problem is most

serious.
Sincerely,
R S
Donald Schmidt
Ds/wl

VOLUNTARY FONEIOM AID OF THE AGENCY FOM [NTERNATIONAL DEVELOPMENT

RESISTENTD AMD ACCERTED BY THE ADVISORY COMMITIEE OF
AR & VOLUNTATY AGENGY COOPENATING |N THE TECHNICAL ABEISTANCE FROGNAM

Digitized by the Hunt Institutesfor Botanical Documentation
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"1‘ 30 (Y
J = 1 should very much appreciate receiving a reprint of your
{y: article (e
Amino Acid Profile of Manioc Leaf Frotein
in Relation to Nutritive Value
from: ECONOMIC BOTANY
Volume 17 Number 3
July-September 1963
Yours sincerely,
. Chief, E‘.Su_.;t and Vegetable Crops Section
Erop—f an-imp Brae
I8 Plant Production and Protection Division
iz
e
*Dear Sir:
: 1 would appreciate a reprint of your publication entitled
- ),
Amino Acid Profile of Manioc Leaf Frotein
in Relation to Nutritive Value
Very truly yours, @ Ve O
Arthur D, Little, Inc., j
Acorn Park ’ f / 3
Cambri Mass, ' ¥e
ADL 313 i s
Dear Sir:
I would appreciate @ reprint of your publication entitled
Amino Acid Profile of Manioc Leaf
Protein in Relation to Nutritive Value
Ut
Thank you ] B /
Very truly wum‘x{?. rf f: @1&@5@?
Arthur D, Little, Inc.
Acorn Park
Cambridge 40, Mass.
ADL 313
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Telerons | Harpenden 4671 (10 lines)

Rasiway Stasion: Harpenden (Central)

ROTHAMSTED EXPERIMENTAL STATION

(LAWES AGRICULTURAL TRUST)
Director- F. C. BAWDEN, M.A.. FRS

Head of Beachemistry Departent HARPENDEN
N. W. PIRIE PLEASE ADDRESS YOUR REPLY HERTS.
i TO THE WRITER BY NAME

L-9.63
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L DR. GEORGE H. PETERSON
~ DEPARTMENT OF BIOLOGICAL SCIENCES
CALIFORNIA.STATE COLLEGE AT HAYWARD
25800 HILLARY ROAD
HAYWARD, CALIFORNIA

Dear Sir:

The following publication  is requested:

. am:n«a’&cu.&w 4%-..‘2]22?444@!_2___
| _MR@,{ ’)/a_ﬁAq_L Qcm_gajg 172 ( f?t%)

Ss.nc:rci\- yours,
Do f ?ZUT,M
o 2

¢

Rutgers — The State University I

Agricultural Experiment Station

New Brunswick, New Jersey. W 4 1963

Dear Sir:

If available, I would appreciate receiving a copy ot.w

Copi foth this or similar subi fdialsn Be

Very truly yours, 2

L. 2dprod oo ke e

W——ﬁ




S
’ College of Physicians & Surgeons of Columbia University | New York 32, N.Y.
|
| INSTITUTE OF MUTRITION SCIENCES 562 West 168th Strast

LOrraine 8-8182-83

August 29, 1963

Dr. David J. Rogers
New York Botanical Gardens
Bronx 58, New York City

Dear Dr. Rogers:

I was very much pleased to receive from the hands of Dr. Max
Milner a reprint of your joint publication on manioc leaf protein.
This has been read with deep interest, as you would know. May I
congratulate you on putting a lot of information into such few pages.
I am interested that you find, as did my friends in Indonesia, diffi-
culties in getting the rats to eat enough og ﬁhe leaf preparation to
satisfy your tests. I think this rat refuefing needs some further

| work. Possibly amino acid supplementation is the approach.

With best wishes, I am
Cordially,

e [ menngtions

Elmer L. Severinghaus, M.D.
Associate Director

ELS:aj
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18 April, 1963

MENORAYDUN FOR & REOORD

1, They have confirmed Oser's observation that rats will not eat
enough manice leaf powder to maintain their body weight.

2. mwwmummmwwu

3% In a 108 protein manice of 5% of the manioc
pre M.H s
rats to eat the mixture and gain quite well.

5e MmWM‘I&“-‘-MMﬂh

Te mmm(mr)mrmm#-ﬂumm

8e Repeat of sesame flour showed
9 uammummmmmmam

10, Dr.hnb-mmtoru—ﬂmadm-n. Can we
oblige?

C.Ce Messrs. D.R. S o Wu/LoJd, Wﬂhl Allen/C, WH.J. Humphrey

Dr. D. bm

e . i
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Ing. Agron, Milton de Albuquerque
Instituto Agronomico do Norte
Belem, Para, Brasil

Dear ¥Milton:

Enclosed you will find the analysis made on the fo of mandioca
collected in 1960, T am sorry it has taken so long to have the
analyses made. Apparently, there were many problems in the analyse
that had to be overcome.

(=9

Although the tables indicate that the essential amino acid content of
the foliage of Hanihot is surprisingly good and well balanced for
mutritional purposes, you will see that because of the content of
Prussic Iﬂ.dthltlnilll!.odiug trials that were made were not sue-
cessful, We feel that the animals lost weight when fad a diet of
leaf extract of mandiceca because of the cyanide content of the f
It was not possible to entirely extract the cyanide without de
the amino acids,

o

é

I am =sorry that we were not able to demonstrate positively that mandioca
leaves are valuable food materials, Ferhaps we will be able to find some
technique to remove the cyanide and leave the bioclogical value in the
plants, This, however, is something that will have to wait for future

Thank you very kindly for all your assistance, and I look forward to
seeing you again some time shortly.

Very sincerely yours

David J. Rogers
Curator of Economic Botany

DJRMDF
Enclosure

Digitized by the Hunt Institute for Botanical Documentation
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July 7, 1960

Senor Milton de Albuquerque
Instituto Agromomico do Norte
Belem, Para, Brasil

Dear Milton:
I have finally returned to The New York Botanical Garden
after a most ful stay there in Belem. I am indded

grateful to you for all the fine work which preceded my
visit in your collections of mandioca. I am sure that

I can express the gratitude of UNICEF for your help in
making our endeavor successful.

I am tremendously impressed wih the studies that you have
made, and I hope that in some way I may contribuke to the
continued work which are dang. Please be assured that
if ru have need for information or for assistance
with this particular project, I will do my best to help.

I trust that I shall have the opportunity to visit
again within a year. 4

Sincerely yours

DJR:MDF

Digitized by the Hunt Institute for Botanical Documentation




June 20, 1962

Mr, D. C, Webster

Crop Agronomy Division

Mindstry of Agriculture and Lands
Hope, Kingston, Jamaica

Dear Don:

At long last we have gotten the analysis of the protein from the cassava
leaves that we made two years ago. It is amasing how much time can pass
with so little accomplished, The copies of the analysis that are ene
closed are for your information. We have not yet published any informa-
tion on this but hope to do so soon,

We were quite exci at the levels of amino acids found in the foliage,
but unfortunately re is some difficulty in the utiliszation of the
leaves in animal food because of the cyanide content., You will be able
to see the effects of the trials of rat feeding and the fact that rats
consistently lost weight when fed a diet of the leaf extract, I did
not take these to be the final answer on the utiliszation of cassava
leaves, but at leasb for the time being the project has been shelved
by UNICER, Some day perhaps we will be able to pick up again on this,

I am still at work trying to make up a classification system for the
gemus Manihot and to fit the

tion, "I should be able to complete this work within a year and hope to
finally have some

field work in South America and

the total variations in the species, I hope that this will be of some
use eventually,

In the meantime, how goes it
had any results of the trial
know which of the varieties
most useful,

the Crop Agronomy Division? Have you
th cassava? It would be interesting to
we had there are turning out to be the
With all good wishes, T am,

Sincerely yours

David J, Rogers
Curator of Zconomic Botany

DJR s¥DF
Enclosure

Digitized by the Hunt Institute for Botanical Documentation
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August 11, 1960

Me. D. C. Webster

Crop Agromomy Division

Ministry of Agriculture and Lands
Hope, Kingston, Jamaica

Dear Don:

Would you be so kind as to let me have a short des-
cription of the soils at Bodles. I should have some
description to go with my specimens, which would give
the soild type, pH, etc.

Lach time I come, I intend to get this information, but
always forget it.

The leaf material is presently being analyzed, but 1
have had no reports of the analyses yet. As soon as
I get any definite results, I'11 send you a copy of

then.

Things are moving along here. I have spoken to the
people of Special Funds, the United Nations, and they
seew quite receptive to the idea of npportiug more work
there at the Ministry. I've also writtem to Miller,
telling him how to proceed to get assistance, and I

hope he is working on an application.

Thanks for your assistance on the above request--it
has no immediate rush need, so do it when you have an
extra minute. Are there any of those?

Cordially,

David J. Rogers
Curator of Economic Botany

Digitized by the Hunt Institute for Botanical Documentation




November 20, 1961

Dr. Max Milner
UNICEF

United Nations
New York

Dear Max:

Thanks a lot for sending back the review of MacGil-
livray's paper. I have forwarded to him the comments
made by Dr. Bruce Nicol and hope that the author will
modify accordingly.

I have a very faint and guilty feeling that I was sup-
posed tp have made arrangements or contacted you some
) sooner about the amino acids from Manihot. As
you know, I am expecting to take off again around the
first of January for two months in Bolivia and Peru.
If thers is anything that we need to do beforehand,
please let me know, and 1 will see what we can arrange
in the time left.

Sincerely yours

David J. Rogers
Editor, ECONOMIC BOTANY

DJR: MDF
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BUSINTIAL AMINO ACID AN OX ANITE OONTENTS OF_MANTOC LEAF BAIPFLES
I Taple Igaine Uystine Jethlonine U.iie liyptophane M_m‘
‘Hoe nTm
J. 106 Se%h 1.2} 1.7 3.02 1,50 Sel1 3k
Je318 - - 1.39 - b LeTL 3
JoNS 685 156 .56 22 Lk§ L2 3
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Be322 6s29 L7 2400 37 1,56 Lok b7
Be323 Se60 148 1454 2.9 2,03 heTd b
Be32k T80 0,74 1.6k 2,38 1.96 boT2 Lid
D325 T.02 0.96 1.68 248k LSk Les0 Lé
B.326 - 0.9 1.68 247 2.50 he83 T
BeR7 S0 109 1.9 300 1.85 Le69 80
B.328 5.1 0.93 L.51 2e4 2,20 Leb6 ]
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ANNEX A

FOOD AKD DRUG RESEARCH MBGRAT&UES, Inc,
Maurice Avenue at 58th St-eet 3
Maspeth 78, New York City

May 2, 1961

Dr, Max Milner
United Nations Children's Fund
New York 17, N.Y, = :

Dear Dr, Milner

We enclose the first six sets of amino acid profiles recently obbtained
with our automated system, As you can see, the values are a good deal
more self-consistent than those included in our earlier tentative report
(dated December 28, 1560),

We have satisfactorily overcome the need for preliminary freeze-drying
of the samples in order to ensure uniformity in sampling for nitrogen
and amino acid assays. Nitrogen content is simply determined by analysis
of the hydrolyzate of the fruzen sample prepared for amino acid assay,

At present our arginine and tryptophan analyses must be done micro-
biologically, and we anticipate that these will be run near the end of
this work, A1l samples run thus far have showm the.presence of an
unidentified amino acid in substantial quantity, This is referred to

as "Unknown A" in the tabulation, although we have reason to believe

that it is actually ornithine. We are carrying out experiments to con-
firm its identity and perhaps determine its level, Also present in a

few samples is another unknown. material ; referred to as "B", which might
correspond to hydroxyproline. We intend to verify this also, if possible,

The assays are proceeding rather smoothly right now and we hope that no
unforeseen events occur to slow our progress,

Very truly yours,
FOOD and DRUG RESEARCH LABORATORIES, Tne,

Chemist

Dr, Robert D, Kross:ab
Qnel' r /.-t A
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Amino Acid Profiles of Manioc Leaves~

Collection Number

Determination Jamaica Brazil Brazii Brazil Brazil Brazil

Elf --- -333— per cex‘ﬁ?(lé gm Nitjjfgen basg:lg -—-- -331- - -
Alanire 6,11 6.60 6,51 5.98 6.37 6.16
LRI S - 13 8 U e SN SR e S
Aspartic Acid 10,20 9.81 9.95 9,10 9.48 9.50
Cystine 1.56 1.L5 1,09 0.93 1,02 0.97
Glutamic Acid  11.83 10,1k 10.83 11,00 10,80 10.13
Glycine 5.25 5.U5 5.30 5.27 5.10 5.42
Histidine 3,28 3.01 2.1k 2,97 3.22 3.Lo
Isoleucine k.95 k.78 k.91 6,317 L.sh k.70
Leucine 9.32 8.81 9.15 8.55 8.72 8.86
Lysine - 6,65 5.60 6.10 .51 6.07 L.78
Methionine 1.56 1.5k 1.91 1,51 1.5k 173
Phenylalanine 6,39 6.65 L.95 6.06 5.L5 5.89
Proline —= 5.L8 L.o1 L.97 6,40 L.s1
Serine 5.2L L.LL B35 L.65 5.05 k.52
Threonine k.91 L.71 k.69 L.66 L.85 5.08
g AR i . O POTTON: = = mion e s - -
Tyrosine L.82 3.96 bk 3.75 3.68 h.21
Valine 5.89 5.L8 5.83 5.65 5.L6 5.55
Unknown A present present present present  present present
Unknown B present present

¥oore, S., Spacknan, D. H., and Stein, W. H., Anal, Chem., 30, 1185 (1958).

Tt v1.9¢
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TELEFHONE PLAZA 41234 CABLE ADDRESS UNICEF

UNICEF
UNITED NATIONS CHILDREN'S FUND - FONDS DES NATIONS UNIES POUR L’ENFANCE
H!/II UNITED NATIONS, NEW YORK G & R g m

Dr. Robert D, Kross

Food and Drug Research Laboratories, Inc.,
Maurice Avenue at 58th Street

Maspeth 78, New York City

Dear Doctor Krosa:

We presume that because of the uncertainty associated with some of the
amino acid values for the manioc leaves, you hope to repeat these
with your automatic system when it is completed. We shall consider the
values you submitted only as tentative until that time. Certainly one would
be very happy to have assurance that lysine values as high as 7.4% and
methionine as high as 6,2% were indeed valid. Additional information might
also be useful in rationalizing the great variability between samples in
certain of the essential amino acids as indicated in your temtative report.

We do not seem to recall that we objected to freese drying of these
samples for analytical purposes. As a matter of fact we had hoped originally
that Dr. Ropers might have found the facilities in Jamaica and Brazil to
accomplish this prior to shipment. We do recall discussion concerning air
drying, and it was possible damage to the amino acids, particularly lysine,
by this procedure that worried us. We have no objection of course to freesze
drying this material for anslytical purposes. As a matter of fact, if yowr
final results continue to be emcouraging, we may wish rat feeding trials
carried out, in which case the manioc material to be used may meed to be
dried in this way.

Yours sincersly,

Max Milner
Senior Food Teohnologist
Food Conservation Divisiom

’

/
cs¢s D.J. Rogers v

Digitized by the Hunt Institute for Botanical Documentation
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 ERod and Wug IR eseanch, Imabenatenics

I N e O R PORATED Y Maurice Avenue at 58% Street
| Maspeth 78, New York City

Telephone; TWining 4-0800

Preliminary Cable: Foodlabs, New York
REPORT
Submitted to United Nations Children's Fund Date December 28, 1960

United Nations
New York 17, N. Y.
Laboratory No. ggg14

Sample Frosen manioc leaves

Marking  See table on following page

Examination Requested  pegermination of amino acid content of manioc leaves.

RESULTS
See following page
FOOD, &ND DRUG F RI >H LABORATORIES, INC.
\ T ] /;‘f o
.
Chemist

mhlhn um\?o}“w‘w e, “::Jnﬁ}'nf‘;n e l!. of ita staff, may 'bo u-d in c;;m::'ntr;nt‘t :d:?:;h{ng ur.::dle“:rl prﬂd or
process withootl written authorization,

Form PA32b Adopted 11-1.67 0.
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Amino Acid Profiles of Manioc Leaves (Tmh.tlﬂ]l

Collection Number

Determination T TT:‘“ ﬁ-u 326 329 3% 331
= = ========per cent (1bg Nitrogen basis) -~ = = = = = = = =
Aspartic Acid 5.56 4.03 5.3 5.60 4327 6.7 69
Threonine 3.29 3.16 3.44 3.09 3.12 4.01 3.8
Serine 3.20 4.22 3.09 3.87 3.27 4.06 3.74
Glutamic Acid  7.76 6.92 5.80 6.15  6.21 8.06
Proline 0.99 3.43 103 4.73 2.94
Glycine 3.51 4.56 4.07 4.65 4.28 5.35 5.04
Alanine 4.23 4.95 5.89 4.2 4.31 5,97 4.60
Valine 3.51 4.97 5.98 2,69 2.75 3.12 4.19
Methionine 2.69 6.20 3.4 3,02 2,92 3.46 1.37
Allo-isoleucine  1.25 1.85 0.33 0.8 1.29 0.73 1.28
Isoleucine 5.86 4.62 4.00 5.25 1.94 5.15 3.92
Leucine 7.74 11.55 7.23  9.06 8.11 8.47 8.96
Phenylalanine 7.74 5.09 6.36 3.88 2.66 5.28 5.43
Tyrosine 5.14 7.39 4.98 3.54 2.08 3.72 2.68
Lysine® 7.24 6.31 5.25 4.27 3.54
Collection Number
Jamaica Jamaica “Jamalca Jamalca Jamaica Brazil Brasil
312 314 316 317 318 327 328
2 ----------men!llﬁﬂﬁq'_um---------
Lysine! 7.40 5.47 5.93 3.85 4.81 5.55 6.85
1

Moore, S., Spackman, D. H., and Stein, W. H., Anal. Chem., 30, 1185 (1958)
zhlymﬁcnny. with L-Lysine decarboxylase.
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TELEFHONE PLAZA 4-1234

UNICEF
UNITED NATIONS CHILDREN'S FUND - FONDS DES NATIONS UNIES POUR L'ENFANCE

UNITED NATIONS, NEW YORK

MM/ma 25 August, 1960

Dr.David J. Rogers

Curator of Economie Botany
The New York Botanical Gardens
New York 58, NeY.

Dear Dave:

The enclosed preliminary report was received this morning.

The Food and Drug Research Laboratory informs me by 'phone that results
on cyanide analyses will be available soon. The amino acid values will of
course take a longer time,

We are having this preliminary material reproduced for the Protain
Advisory Croup meeting.

With kind regards.

Senior Food Technologist
Food Conservation Division
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REPORT

DETERMINATION OF PROXIMATE ANALYSES AND CALCULATION OF
CALORIC VALUES OF MANIOC LEAVES

Submitted to United Nations Children's Fund
New York 17, New York

Date August 23, 1960 cm"]"ﬂ M’pgy_

Laboratary No. 80914

Maurice Avenue at 58* Street

JETod and Dnu.g IR cscanch Maaloraterics Maspeth 78, New York City

I NCORPORATGED

-

This report i3 submitied for the seclosive use of ihe person, partpership, of corporaticn fo whom it is sadvessed, and neither the report sor the name of thase
Labosatories par of amy members of s stafl, may Be uted in connection with the advertising or sale of any proguct or process withoul written suthorization.
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Introduction
This constitutes the first of three reports on the analysis of

frosen manioc leaves, The samples were received July 18, 1960 by
hand from Dr. David J. Rogers, and are described in detail in Table 1.

LExperimeatal

The fromen samples, upon receipt, were stored under dry ice.
Representative portions of each sample were transferred to 8-ounce jars,
from which the necessary analytical samples could be withdrawn. The
analyses were performed according to the 1955 edition of the Qificial
Moethods of Analysis of the Association of Official Agricultural Chemists.
Carbohydrate values were obtained by subtracting the sum of the protein,
moisture, fat, ash and crude fiber perceatages from 100, Caleric values
were based on caloric equivalents per gram of 9, 4 and 4 for fat, _<Tbo-
hydrate and protein, respectively.

Results
Tables 2 and 3 summarise the results of the proximate analyses

of these samples. Table 2 preseats the values on an "as received” basis,
which are recalculated to a dry basis in Table 3.
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Table 1
Lenf
WNW’W
ER T T L U
Jamaica, Bodies W_iﬁ-
Laboratory Collaction number Station Number
Number {0, J. Rogers) (at Bodles)
80914 a (in duplicate) 312 ce
& ditto 313 1
c ditto 34 34
d ditto 315 39
e ditto 316 49 and 49, 56
£ ditto 317 u_ and 55, 56
8 ditto 318 28
h ditto 39 51
i ditto 320 £
b | ditto 321 11
(continued following page}
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Table 1 {(continued)

Manice Samples Received for Analysis

Brasil, Iastituto Agronomico do Norte, Belem, Para
Laboratory Collection No, Local

Number (Rogers) Name Origin

80914 k 322 Pretinha Mun, Portel, Belem, Para
1 323 Cachimbo Ric Uapes, Rio Negro,

Aramnonas

m 324 Pal Lourencoe Mun, Fortel, Belem, Para
a 325 Mamluca Mun, Cameta, Para
o 326 Abaste Mun, Cameta, Para
P 327 Hingu Rlo Pizuna Cupari, Tapajos
T 328 Usplchuna  Ragiae Uapes, Ris Negre,
r 329 Niple Oispogue (indios Galibis)
El 330 Ampsonas Pernambuco (Nordeste)
t 331 Paica Maioba-Sao Luis Maranhao
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Table 2

Proximate Analysis of Manioc mml

Laboratory Ether Crude Carbo-
Number Moisture Protein Extract” Ash Fiber hydrates Calories

- - - e o= o= e o= = m.-.v.---.-m

80914 a 79,29 6.41 1.7 1,92 1,48  9.93 75.9
b7/3 80.50  5.69 .7 1.47 1,34 10,23 70.6
e/ 80,05  4.58 1,40 1.70 1,84 10.43 72.64
d7,779.86 3,73 120 2.23 1,90 11.08 70.04
e 19.10 5.3  2.67 1.56 1,57  9.74 84.43
£:779.60 4,82 2.03 2.04 1,87  9.64 76.11
87,7 79.15 5.0 115 1.89 1,47 10,64 78.7
h79579.83 6,54 1,92 1.8 1.66 8.17 76.1
1500 76,72 481 1,33 2,03 1.92 13.77 86,7
§22 18,17 6,50 1,59 1,69 1.40 10,65 82.9
k7:769.83  5.37 3,36 1.57 1,37 18,50  125.7
123267.01 10,74 2.82 1.56 1,36 16,51  134.4
m 371,35  T.39 2,08 1,73 1,36 16,12 112.5
2.72,69,00 6,08 32,47 1.44 1,25 19.7%  125.6
0 7% 73,78  6.36  2.00 1.56 1.78 14.52 1015
Pii770.25 10,00 191 .77 1,32 13,714 1122

374,82 6.60 3,35 1.40 1,55 12,28  105.7
2?7772.13 .74 4.6 I.ed M MG I
770,57 9.31 3,68 2.00 1,28 13.15 1230
t 272,58 8,80 4,18 1.80 1,40 11,23 117.7

l"M received"” basis.

‘cm..mmmmumum.
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Laboratory Ether Crude Carbo-

Number Protein Extract’ Ash Fiber hydrates Calories
---------- per ceat- - = = = - =~ = _per 100 g

2,7 80914a 30,95  5.65 8.31 7.5 47,95 366.5

b 3/3 29.18  3.95 7.54 6,87  52.46 362,1

e 2y 22,96 T.02 8.52 9.22 52.28 364.1

d 7/, 18,52 5.96 11,07 9.43 s5.01 347.8

e /. 25.65 12,78 T.46 T.51  46.60 404,0

£ 27 20,63  9.95 10,00 9,17 4125 373.1

g 71+ 246 8.39 9.06 7.05 51,03 377.5

h 2 ; 32,4 9.52 9.32 8.23 40,51 377.4

i 5,0 20.66 5.93 8.72 8.25 59.15 372.6

§ 7y 29.18  1.28 7.74 6.4 4.9 379.8

R 3y 180 1.4 5.20 4.5¢ 61,32 416,7

1 234 32.%  8.55 473 412 5143 412,9

m A 25.79 T.16 6.08 475 56,27 392.7
n 325 19.61 7.97 4.65 4,03 63.74 405,1
o v 24.26 7.63 5.95 6.7 55.38 387.2
SV 34.82 6.64 6.16 4.59 4.7 390.2
7AF 26,21 13,30 5.5 6.16 48,77 419.6
iV 2NTT 14.98 5.17 3.98 48.15 438.1
F37 31.63  12.50 6.83 4.35  44.68 417.7
33 32,09 15.24 6.60 5,11 40,96 429.4

- & W awg

Lopry" basis,
‘cmumm the calculation of caloric values,
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CR.13 (4-59)

ROUTING SLIP

-Cutnmem'.s for the record should not be written on this
slip. REFERRAL SHEET PT.108 should be used instead,

TO: Dr, David J. Rogers

APPROVAL YOUR INFORMATION
IMAY WE CONFER? AS REQUESTED
YOUR SIGNATURE FOR ACTION

NOTE AND FILE

REPLY FOR MY SIGNATURE

NOTE AND RETURN

PREPARE DRAFT

ATTACH RELATED PAPERS

YQUR COMMENTS
DATE: FROM:
9 Sept.'€0

M. Milner
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FETod and TBug Ioeseanch, Iaakoratoiics

I' N C ORPORATTED Maurice Avenuo at 58% Street

Muspeth 78, New York City
Telephone: TWining 4-0800
Cable: Fodlabs, New York

REPORT
Submitted to Unl.tml Nations Children's Fund Date September 7, 1960
ted Nations
Nt\\' York 17, New York
Laboratory No. 80914 a-t
Sample Frozen maaioc leaves
Marking See following pages
Examination Requested Cyanide analysis of frosea manioc leaves.
RESULTS
See following pages
FOOD AND QRUd RESEARCH LABORATDR!ES INC.
f},..y""v 3 ,—T?ﬁ‘ﬁtﬁ%
mrs Assistant Ny

bmitted for the Tusi of the rinershi tion to whom it is addressed, and neither the report
mhmo}“m o “lcwr u}‘l:_\r‘ | p‘::’f‘i;: If:l'! may 'Ipn \uedo mmmn with the advertising or sale of any product or
process without written authorization.

Form PAS1b ted 11-1-57 ©.
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United Nations Children's Fund

o
-
o @"m.—no. 80914 a-t
.

-2 =
Sample Identification Cyanide
Laboratory No. Description
2=
80914 a Jamaica, Bodles Experiment Station, 43
{in duplicats) Collection number (D, J. Rogers) 312,
Station Number (at Bodles) C8
80914 b Jamaica, Bodles Experiment Station, 47
{in duplicate) Collection number (D, J. l?."' 313,
Station Number (at Bodles
80914 ¢ Jamaica, Bodles Experiment Station, 73
{in duplicate) Collection number (D.J. lqm) 314,
Station Number (at Bodles) 34
80914 4d Jamaica, Bodles Experiment Station, 39
{in duplicate) Collection number (D, J, Rqoul. 315,
Station Number (at Bodles) 39
80914 e Jamaica, Bodles 34
{in Collection number (D, J, osu). 3]6
Station Number (at Bodles) 49 and 49, 56
80914 £ Jamaica, Bodles Experiment Station, 48
({in duplicate) Collection number (D,J. Rogers), 317,
s:-a-ummm; 55 nal”. 56
(h.z;l‘l:m) t‘:an.nﬁu auwmber tD J ) nn. a
s ers),
Station Number (at Bodles .'?l
(hmm“ - Collection number (D, J. R s 319 -
b Theuher (o Dol ? i
B0914 i Jamaica, Bodles Experiment Station, 33
(in duplicate) Collection number (D,J, Rogers), 320,
Station Number (at Bodles) 44
80914 § Jamaica, Bodles Experiment Station, 65
{in duplicate) Collection number (D, J, orcr-}. 3z1,
Station Number (at Bodles)
80914 k Brasil, Instituto Agronomico do Norts, 47

Belem, Para, Collection No. (Rogers)
322, Local Name Pretisha, Origin
Mun, Portel, Belem, Para

(continued on following page)

Digitized by the Hunt Institute for Botanical Documentation




-

-

|

i"
United Nations Children's Fund L ’r‘ " Lab, No, 80914 a-t
o %%
Sample Identification Cyanid 1
Laboratory No, Description
2P
809141 Brasil, Instituto Agronomico do Norte, 46
Belem,

323, Local Name Cachimbe,
Rio Uapes, Rio Negro, Amasonas

80914 m Brazil, Instituto Agronomice do Norte, ik
Belem, Para, Collection Mo, (Rogers)
324, Local Name Pai Loureaco, Origin
Mun, Portel, Belem, Fara

80914 n Brasil, Institato onomico do Norte, 48
Belem, Para, C Ne. (Rogers)
325, Local Name Mamluca, Origia
Mun, Cameta, Para

80914 0 Brasil, Institato onomico do Norte, 74
Belem, Para, C tion Ne, (Rogers)
326, Local Name Abaete, Origin
Mun, Cameta, Para

Para, Collection No, (Rogers)
Origin

80914 p Braszil, Instituto Agronomico do Norte, 80
Belem, Para, Collection No, ( 8)
327, Local Name Xingu, Origin
Pixuna Cupari, Tapajos

80914 q Brasil, Instituto Agronomico do Norte, 43

Belem, Para, Collection No, (Rogers)

328, Local Name Uapichuna (Wapchuna)

Origin Regiac Uapes, Rioc Negro, Amasonas
80914 r Brasil, Instituto Agronomico do Norte, 60

Belem, Para, Collectioa No, (R 8)

329, Local Name Niple, Origin
(indios Galibis)

B0914 s Brasil, Instituto onomico do Norte, 42
Belem, Para, C tion No, (Rogers)
330, Local Name Amasonas, Origin
Pernambuco (Nordeste)

80914 t Brasil, Instituto do Norte, 48
Belem, Para, C tion No, (Rogers)
331, Local Name Paica, Origin
Maicba-Sao Luis Maranhao

1
As cyanide, by autolytic clum-dqm-ﬁuummﬂuﬁu

ensyme; in which the frozen sample is placed in 25 ml of Hz0, incubated at

37° C, for 24 hours, and then acidified to 1IN Hz504 and re-incubated for another
24 hours. Tho contents are then transferred to a reaction chain and the cyanide
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S5 Lab, No. 80914 a-t

United Nations Children's Fund

Footnote coatinuad

14e collected in 0,1 N NaOH, and determined by the method of J, Epstein
(Anal, Chem, 19, 272 (1947)) as modified by G. E, Boxer and J, C,
Richards, Arch. Biochem. and Biophys. 30, 372 (1951).
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Table 1
Manioc Leaf Samples
Jamaica, Bodles Experiment Station

Laboratory Collection Number Station Number
Number (D. J. Rogers) (at Bodles)
8091474 (dn ddplicate) 312 cs
b b " 313 1
c " 314 34
d i/ 315 39
e " 316 49 and 49, 56
f b 317 35 and 55, 56
g " 318 _ 28
h 2 319 52
\s i " 320 )
j " 321 11
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Table 2
5 Manioc Leaf Samples

Brazil, Instituto Agronomico do Norte, Belem, Para

Laboratory Collection No. Local
Number (Rogers) Name Origin
80914 K 322 Pretinha Mun. Portel, Belem, Para
| 1 323 Cachimbo ﬁ:z:l:g:s. Rio Negro,
m 324 Pai Lourenco Mun. Portel, Belem, Para
n 325 Mamluca Mun. Cameta, Para
o 326 Abaete Mun. Cameta, Para
327 Xingu Rio Pixuna Cupari, Tapajos
q 328 Uapichuna Regiao Uapes, Rio Negro,
(Wapchuna) Amazonas
r 329 Niple Oiapogue (indios Galibis)
s 330 Amazonas Pernambuco (Nordeste)
t 331 Paica Maioba-Sao Luis Maranhao

Digitized by the Hunt Institute for Botanical Documentation




Table 3

Proximate Analysis of Manioc Leaves

. 320

Digitized by the Hunt Institute for Botanical Documentation

Sample Ether Crude Carbohy- Cyanide

Number Moisture Protein Extract Ash Fiber drates Calories ppm. wet
ot e percent-- --- per 100 gm.

Jamaican Samples

312* frozen 79.29 6.41 1:17 1.72 1.48 9.93 75.9 43
dried 30.95 5.65 8.31 719 47.95 366.5

313 frozen £0.50 5.69 T 1.47 1.34 10.23 70.6 47
dried 20,18 3.95 7.54 6.87 52.46 362.1

314 frozen 80.05 4.58 1.40 1.70 1.84 10.43 72.64 73
dried 22.96 7.02 8.52 9.22 52.28 364.1

315 frozen 79.86 3.73 120 2:23 %0 31%.08 70.04 39
dried 18.52 5.96 11.07 9.43 55.01 347.8

316 frozen 79.10 5.36 2.67 1.% 1.87 9.74 £4.43 34
dried 25.65 12.78 7T.46 7.51 46.60 404.0

. 317 frozen 79.60 4.82 2.03 2.04 1.B7 9.64 76.11 48

dried 23.63 9.95 10.00 9,17 47.25 373.1

318 frozen 79.15 5.10 1.75 1.80 1.47 10.64 78.7 39
dried 24.46 8,39 9.06 T7.05 51.03 377.3

319 frozen 79.83 6.54 1.92 1.88 1.66 8.17 76.1 39
dried 32.42 9.52 9.32 8.32° 40.51 377.4
frozen 76.72 ek 138 2.03 nuei a3.r 86.7 oy
dried 20.66 393 B.72 825 39.18 372.6

321 frozem 78.17 6.50 1,59 1.69 1.40 | 10,63 82.9 65
dried 29.78 7.28 7.74 6.41 48.79 379.8

Brazilian Samples

322 frozem 69.83 5.87 3.36 1.57 '1.3v . 18.50 125.7 47
dried 17.80 11.14 5.20 4.54 61,32 416.7




323

324

325

326

327

- 328

329

330

331

Table 3 continued

frozen 67.01 10.74 2.82 1.56 1,36 16.51 134 .4 46
dried 32.56 8.55 4.73 4.13 51.43 412.9
frozen 71.35 7.39 2.05 1.73 1.36 16.12 112.5 77
dried 25.79 7.16 6.04 4.75 56.27 392.7
frozen 69.00 6,08 2.47 1.44 1.35 19.76 125.6 48
dried 19.61 7.97 4,65 4.03F 63.74 405.1
frozen 73.78 6.36 2,00 1.56 1.78 14.52 101.5 74
dried 24.26 T.83  5.9% &6.79 55.38 387.2
frozen 71.25 10.01 1.9 3. 77 %03 13.74 112.2 80
dried 34.82 6.64 6.16 4.59 47.79 390.2
frozen 74.82 6.69 3,35 1.40 .53 12.28 105.7 43
dried 26.21 13.30 5.56 6.16 48.77 419.6
frozen 72.13 7.74 4.16 1.44 1.11 13.42 122.1 60
dried ST.TT:eF 34,93 35.1T7 3.98 48.15 438.1
frozen 70.57 9.31 3.68 2.01 1.28 13.15 123.0 42
dried 31.63 12,350 6.B3 4.35 44.68 417.7
frozen 72.58 8.80 4.18 1.81 1.40 11.23 117.7 48
dried 32.09 15.24 6.60 5.11 40.96 429.4

Considered as fat for the calculation of caloric values.

These are the collection numbers of the specimens. A documenting herb-
arium specimen for each number, collected by David J. Rogers, is de-
posited in the Herbarium of The New York Botanical Garden, Bronx Park,
New York.
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July 29, 1960

Dear Max:

Enclosed are two copies of a rather informal
report on my activities. I thought that this might
serve until we get the results of the anmalyses, at
} which time a more formal presentation might be made.
I welcome your suggestions and criticisms on both
this report and the idea of the formal presentatioa
later.

Would you have any objectipns to my forwarding
copies of this report to Waterlo? 1I'd also like to
send something t{o the steamship company, the customs
brokers, to the Dept. of Agriculture ia Jamaica, and
the Institute in Belem--not necessarily the same
report, but judicious samplings which are pertinent
to each. I await your approval.

Sincerely,
David J.
\ Curator of nomic Botany
Dr. Max Milner
‘\ UNICER
\ United Natioms, NY,
\ Encl,
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REPORT TO UNICEF

July 28, 1960

PROJECT

Collection of manioc leaves for analyses

PERSONNEL
David J. Rogers, The New York Botanical Garden

PURPOSES
1. To determine the value of the foliage of Manihot es-
culenta as a source of protein for dietary suppleménts.
2. To obtain information on the ecomomics of production
of M, esculenta foliage.
3. To establish the possibility of collaboration in in-
stitutions and laboratories of the countries visited.

PROCEDURES
Collections of Foliage of Manihot esculenta

Twenty known varieties of both bitter and sweet M. es-
culenta were sampled in Jamaica and Brazil., Varieties are main-
tained as living collections in "museum" plots, available for
continuing studies.

In Jamaica, the varieties are maintained by the Ministry
of Agriculture and Lands, at the Bodles Experiment Station, 01d
Harbor, Jamaica. Mr. D. C. Webster, Crop Agronomy Division,
Ministry of Agriculture and Lands, Hope Gardens, Kingston, Ja-
maica, is the officer in charge of collections at Bodles.
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The varieties collected were chosen on the following

bases, the criteria listed in descending order of importance:
1. Percent of crude protein according to previous analyses
2. Productivity of foliage

3. General acceptability of the variety in present Jamaican

The Jamaican varieties sampled are:

Collection number Station number
(D. J. Rogers) (at Bodles)
312 cs
313 1
314 34
315 39
316 49
b i g 55
318 28
319 51
320 44
321 11

Approximately ten pounds of foliage of each variety were
collected, packed in dry ice, and returned to the U, S. via
air freight. These collections are documented by herbarium
specimens in the M. esculenta collections of David J. Rogers
at The New York Botanical Garden, Bronx Park, New York 58.
All references to the leaf samples for analysis or to the
herbarium specimens should be to the collection number, i. e.,
Rogers 312, 313, etc.

In Brazil the varieties are maintained by the Instituto
Agronomico do Norte, Belém, Pard, Brazil, The officer in charge
of the collections is Sr. Milton Albuquerque, Seccao de Mel-

horamente do Inst. Agron. do Norte.
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As no previous data on crude protein content of the foliage
of the varieties had been collected, the criteria for collections
for sampling were:

1. Productivity of foliage

2. General acceptability of the variety in present Amazonian
usage

The varieties came originally (with two exceptions) from

various parts of the Amazon basin, They are:

Collection No. Local Name Origin
(Rogers)
322 Pretinha Mun. Portel, Belém, Para
323 Cachimbo Rio Uap&s, Rio Negro, Amazonas
324 Pai Lourenco Mun. Portel, Belém, Pard
325 Mameluca Mun. Cametd&, Pard
326 Abaeté Mun, Cametd, Pard
327 Xingh Rio Pixuna Cupari, Tapajos
328 Uapichuna Regi@o Uapés, Rio Negro,
(Wapchuna) Amazonas
329 Nip1@ Oiapogue (Tadios Galibis) /T
330 Amazonas Pernambuco (Nordeste)
331 Paica Maioba-SAo Luiz Maranh@o

No dry ice was available in Belém, and alternate procedures
had to be used, Approximately five pounds of each variety were
collected, packed in plastic bags, and within two hours of col-
lection were placed in the frozem food locker aboard the motorship
Spenser of the Lamport-Holt Steamship Company. The agent of Lam-
port Holt in New York is the Booth Steamship Co., Ltd., 17 Battery
Place, New York.

Digitized by the Hunt Institute for Botanical Documentation




. .

Receipt and Storage of Specimens in New York

Upon arrival in New York, the Jamaican specimens were
cleared through customs, examined by Plant Quarantine of ficers,
and placed in dry ice chests at The New York Botanical Garden,
Personnel at The New York Botanical Garden handled all arrange-
ments for receipt of the Jamaican material. Considerable ex-
pense was involved because the shipment arrived after 5 P.M.,
though scheduled for 4 P.M., and overtime was charged. :

The specimens from Brazil arrived in New York on July 5,

I cleared these through customs and quarantine personally,

Much credit is due, however, to H. W. St. John and Co., customs
brokers, whose assistance made it possible to remove the speci-
mens from the ship and have them stored in the laboratory of
The New York Botanical Garden still completely frozen.

It is a pleasure to report that there was no charge made
by either Lamport-Holt or Booth for transporting material, Fur-
thermore, arrangements for discharging the material, examination
of the material by Plant Quarantine Personnel and :e.ieue by
Customs of ficials were efficiently handled at mo cost by H. W.
§t. John Co., 18 Pearl Street, New York 4, N, Y. We are most
appreciative of their fine efforts in expediting the removal of
the material without thawing from ship to safe storage.

The specimens were kept in dry ice storage at The New York
Botanical Garden until their delivery to the Food and Drug Re-
search Laboratories on July 18. Considerable dry ice was re-
quired to keep the specimens in good condition.
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ECONOMICS OF PRODUCTION

Jamaica

The Jamaican Department of Agriculture has long been in-
terested in cassava, and notes on variety introduction, trials,
fertilizer experiments have been made in the annual reports of
the Department almost since the Department was eatablished,

All these notes, however, deal with the root product, and none
with the foliage.

The most recent endeavors by the Department of Agriculture
in Jamaica have been made as a cooperative endeavor with me.
The major goal of these endeavors has been to produce an ade-
quate classification of the cultivars, but analyses of roots
for starch content and foliage for crude protein have bean made
as adjuncts to this project.

As in most areas, the greatest quantity of cassava, as the
crop is known locally, is produced in small holdings. Therefore,
it is difficult to get figures of actual acreage of cassava
raised as a root crop. Most country districts of Jamaica are
suitable for the plants., The greatest concentration of the
plants, however, is found in the southwestern part, in the
parishes of Clarendon, St. Elizabeth, and Westmoreland.

In Jamaica the foliage is not used. Only one or two isolated
reports of the use of the leaves of cassava as a vegetable have
been noted.
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Using rather crude estimates and methods I obtained the
following data:

1. Leaf yield--fresh leaves. Based on the specimen plants
in the experimental plot, rather than on field-grown plants, the
following amounts of foliage are produced:

A. Ten pounds of leaf obtained from an average of
ten plants,

B. Plants usually planted on 3 1/2' x 3 1/2' centers,
ideally giving 3-4,000 plants per acre.

C. One pound of fresh leaf per plant, 3-4,000 pounds
per acre.

2. Variance

A. Variety #1 (Rogers 313) at Bodles Experiment Sta-
tion gave ten pounds of l2af per plant, 30,000 pounds of
leaf per acre.

The following estimate of production costs in Jamaica is

based on the experiemce of Mr. D. C. Webster, Food Crop Agronomist,

Ministry of Agriculture and Lands, Hope Gardems,
1. On a large scale (10+ acres) including
A, Cost of land preparation, using tractor
B. Cost of planting material
C. Cost of planting, maintaining (two weedings)
and reaping
Total £100 (exchange: 1 pounds’ for $2,80) per acre

2. On a small scale (1-2 acres), add £20 per acre for hand
labor.

These figures include no fertilizer, sprays, etc.
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Brazil

1 was unable to obtain reliable figures for costs of pro-

duction in Balt{m. Although considerable study of the agricul-
tural problems has been made at the Instituto Agronomico do
Norte, no economic studies have been included in their work,
No reliable statistics are available from other sources. There
is little likelihood that figures established at the Institute
could be applied to local agricultural practices because of the
nature of the local culture of mandioca plants.

I did find that there is some use of the foliage in foods,
but in a rather special way. A product using the leaves, called
"uni?obn:' is prepared on festive occasions, but not ‘as a regular
daily part of the diet. Many different materials go with the
foliage in preparation of this dish (meats, spices, etc.) and
there seems no exact requirement, other than considerable boil-
ing of the leaves (about two days). No details of the prepara-
tion of this dish were noted.

Perhaps a rural sociologist or an agricultural economist
could collect important data on this subject to learn what
significance there is in the use of mandioca (or macachera, as
the sweet varieties are known) leaves in the daily routine of
the people, Certainly this use should be examined along with
other information in the same manner as that dome by Jonmes in
Africa,
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POSSIBLE COLLABORATION FOR FURTHER STUDIES
Jamaica

At the moment, there is no active work on the foliage of
Manihot esculenta in Jamaica. Homve:{f‘tuo institutions sse
most likely to become imvolved are: The Department (or school)
of Medicine, University College of the West Indies, and The
Ministry of Agriculture and Lands, Department of Crop Agronomy,
both institutions in Kingston.

At U.C.W,I., the group interested in leaf proteins as
dietary supplements is headed by Drs. Waterlo and Cruickshauk,
Waterlo is the active worker and has been working on protein
supplements for kwashiorkor patients for some time, His most
recent work (with Pirie extracted, dried and powdered leaf pro-
tein) shows promising results as a substitute for dried milk in
infant diets. Their results have been so good that Dr. Waterlo
and Dr. Cruickshank have applied to the Jamaican NRC (or equiva-
lent organization) for funds to purchase a Pirie extractor and
have been successful to the extent that -£5,000 have been granted,
with the understanding that additional funds will be sought from
other sources.

As 1 understand the situation, the following activities,
listed in order of precedence, are planned:

1, Set up a Pirie extraction device im Jamaica

2. Use leaf protein of any source
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3. Determine the problems of utilization of these extracts
to overcome protein deficiencies.

4. Determine which source of leaf protein is most valuable,
economical, and available,

Parenthetically, it should be said that Waterlo and Cruike
shank (on the advice of Pirie) feel that protein from any leaf
is mearly the same as from any other; therefore, at the moment
the source of leaf protein is a matter of secondary importance.

The group at U.C.W.I. proposes eventually to work on the
problem of the most practical, as well as the most desirable,
source of leaf protein. Their work should, in my estimation,
definitely be encouraged, and perhaps the studies of amino acids

redend  n Jeaf F,.{g_..,

leaf protein—{rom manioc would speed or supplement solution of
the whole problem.

The second institution of importance in Jamaica is the
Ministry of Agriculture and Lands, whose director is Mr, Hugh
Miller. For many years the Department of Agriculture (as it
was formerly known) has been interested in the improvement of
cassava as a root crop. The latest endeavor (begun in 1953)
is a cooperative one, working with me to establish a practical
classification of the cultivars. They have been very coopera-
tive, and have expended considerable funds in this work. Though
most of the work has been of an agronomic nature, their depart-
ment of plant chemistry has made a number of analyses of the
roots (starch, glucose, fiber) and the foliage (crude protein).
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Their staff is competent and will, I am sure, be able to
handle any level of work required,

At the moment, they are engaged in an extensive variety
trial project, and the foliage from this trial will be available
for further study of leaf protein.

It seems to me that this is one of the best possible com-
binations for continuing research in this important field. Nu-
tritional studies at U.C.W.I., using materials of known origin
carefully tended by the Ministry of Agriculture, could be very
important in this respect. There is already close liaison be-
tween the bwo organizations, and staff members from both sit on
an interdisciplinary advisory committee.

Brazil

For reasons which are beyond the scope of my ability to ad-
vise on, there is little hope that work at this stage could be
accomplished in the part of Brazil I visited. Granted that my
visit was short and that my contacts were limited, But I do not
feel that anything could be accomplished in this part of the pro-
gram whih cannot be accomplished in Jamaica.

I refer specifically to the analytical and nutritiomal as-
pects of the problem in the preceding paragraph. For purposes of
the agronomic studies and screening for best varieties of mandioca
for production of leaf protein, the Instituto Agronomico do Norte
is well suited.
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ONCLUSION

In conclusion I wish to state my gratitude to UNICEF for
the fine way in which the arrangements have been handled, It
is particularly gratifying to lmow that the program has been
well conceived and the importance of collaboration all the
way from the taxomomic botanical aspects through the critical
analyses to the eventual practical applications has beem re-
cognized, Certainly the procedures established have been
most practical and worthwhile,
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CeCe Dr. David Rogers File: Testing-Food & Drug

n 4,J. Teply Leaf Protein

Mr, Hedo Humphrey Jo's Manioc file,

" L.E., Allen

Mrs. D Wu

Miss E. Browm
1i/ra 20 July, 1960

Drs Benjamin Oser

Food & Drug Research Laboratories, Inc.,
Maurice /vernue at SBth Street

Maspeth 78

Hew York,

Dear Doctor Oser:

This will confirm the agreement reached telephone on Friday last between
you, .mm&.lmumvdxmdwmw
charges for analysing 20 samples of fresh manioc leaf, The analyticsl schedule
ummunmmwmaammwm.mm
sections a, b and ¢ of item 3. The 20 fresh samples will be analysed fart

(a) Proximate analysis (moisture, total nitro
mwmhﬂ'“md;lu). gen, ether extract, erude

(b) Amino acid profile - a total of 11 amino acids including
amino acids plus arginine, histidine and cystine, m"m""ﬁmm“
Mdum.mmmm.ﬁ:u.musﬂ),

S _
Seniar Food Teshnologi
Digitized by the HuntInstit ¢ {5Bestiesidridbe cumentation




file: lsaf protein
testin newpreducts

26 May 1960

irs /lvin Ostsschever
ANALYTICA Corperation
118 past 20th Street
Hew York 16, New York

Dear Dr. Ustaschever:

In an effort to evaluaste manice leaves as a potential eource of die
protein, we sre presently conslidering a progren of testing as outlined .

1. About 10 samples of manioc lsaves will be collected in the ficld at
each of two different locations (Jamaleca and ¥ramil) and either lyophilised
or frozen immediately, depending on whether lyophilization facilities are
svailable at collecting points. Individual ssmple size would correspond
to approximstely ome pound of dry solide. [ry samples obteined by lyo-
philisation would be packed in moisture-proof meterial for shipment o the
:;:.hdr. Frozen samples will be packaged with dry iee for shipment by

eXpress.
2. Upon arrivel at the laboratory or testing station in the U.85., the

samples will be analysed ss scon as possible. Prossn samples will be kept

in the freeser until all tests are completed and eventual questionable vale s

3, The following analyses are to be performed:
2. Moistore, total nitrogen, ether extract, crude fibwe, and ashj

b.8 essential smino acids arginine, histidine and cystine,

Sincerely yours,

Max Miloer
zﬂk.m/ Senior Food Techmologist
Ir. Sevrringhase
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File: Testing FDRB
Leafl proteina

16 May 1960

Food and Drug Research Laboratories
¥aurice Avenue at 58th Street
Maspeth 78

Hew York

Dear Sirs:

In an effort to evaluate manioc lsaves as a potential source of distary
protein, we are presently considering a program of testing as outlined below:

1. About 10 samples of manioc leaves will be collected in the field at
each of two different locations (Jamslcs and Brasil) and either lyophilized or
frogzen immediately, depending on whether lyophilization facilitics are availabile
at colleeting points. Individual sample mize would correspend to approximately
one pound of dry solids. Dry semples obtained by lyophilization would be
packed in moisture-proof material for shipment to the U.Z, by air. Frosen sampls
will be packeged with dry iece for shipment by air exprees.

2. Upon arrival at the laboratory cr testing station in the U.S,
samples will be snalysed se soon as poseible. m:-m.uuh'h:zh
hm-ﬁlmanwwmethvdUluw.

&rm‘mmhhmmmds

Hoisture, gen, ether extract, crude fibre, and ash;
b. 8 essential amino acids plus ine, histidine
v : arginine, and oystine, by
Ce Hydrocysnie acid (HON), total, upon acidification;
d.:mtum,mum-nfhmum,-mm
experiments and vitamin aseays.

: like to receiwe your comments on this ghn, and, if anpement
mmmtmm.umhu;h-;w:::oum:;w-’

mm:u-tumum—pm,m&umotumuhnahm

; drying transportation. Quota broken

individual analytical items. g s

We will look forward to your early reply.

E

Sincerely jours,
Max Milner
4/ ow ey s Technologis
oo1 Dr. Rogers ‘/ s .
Ir. “everinghaus
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File: leaf protein
testing new products

16 May 1560

Evans Research & Development Corporation
250 East Li3rd Street

In an effort to evaluate manice lsaves ss a potential source of dletary
protein, we are presently considering a program of testing as outlined below:

1. About 10 samples of manioc leaves will be collscted in the field at
sach of two different locations (Jemaica and Brasil) and either lyophilised or
frosen immediately, depending om whether lyophilization facilities are available
at collecting points. Individusl sample sigse would correspond to approximately
one pound of dry solids. Iry samples obtained by lyophilisation would be
packed in moisture-proof material for shipment to the U.5. by air. Frosen
pamples will be packaged with dry ice for shipment by alr express.

2. Upon arrival at the laboratory or testing station in the 1U.5., the
samples will be shalysed as soon as possible. Frozen samples will be kept in
the freessr until all tests are completed and eventual questionable values
The following analyses are to be performed:

a. Moisture, total nitrogem, ether extract, crude fibre, and ashj

b. s.mmm.mmmn,unmmuam.
by chromatographic procedure;

¢. Hydroeyanic acid (HCN), total, upon acidification;

d. Eventually, pending the outcome of the above tests, animal feeding
experiments and vitamin assays.

hwﬂllﬂhhn-ﬁummﬁuﬁilm,m. if arrangemenis
to have you carry out this program, to receive from you a quotation
based on 20 individual samples, excluding costs of collection of
leaves, freesing or drying, and transportation. Quotations should be broken
dosn individusl analytical items.

i

We look forward to your mrly reply.

Sincerely youwrs,

/e o Hax Milner
eer Dr. “ogers Senior Food Technologist
Dr. Severinghaus
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Mle: Testing Wew Products
Ieaf Protein

Arthur D, Little, Inc.
30 Memorial Drive
Gambridge 39
¥assachusetts

Dear Sire:

In an effort to evaluate manioc leaves as a potential source of die
protein, we are presently considering a program of testing as outlimed :

1. About 10 ssmples of manioc leaves will be collected in the fisld at
each of two different locations (Jamaica and Brasil) and either lyophilised or
frogen immediately, depending on whether lyophilisation facilities are available
&t colleseting points. Individual sample sisze would correspond to approximately
one pound of dry solids. Dry samples obtained by lyophilization would be
packed in moisture-proof material for shipment to the U.S. by air. Frozen
samples will be packaged with dry ice for shipment by air express,

2. Upon arrival at the laboratory or testing station in the U,S., the
samples will be analysed as soon as possible. Frosen samples will be kept in
tie freeser until sll tests are completed and eventual questionable values

rechecked.
3. The following analyses are to be performed:

2. Moisture, totsl nitrogen, etbsr extract, crude fibre, and ash;

be B essential amino acids plus arginine, histidine and eystine, by
chromatographic procedures

¢. Hydrocyanic acid (HEN), total, upon acidification;

d. Eventually, pending the outcome of the above tests, snimal feeding
experiments and vitamin assays.

We would like to receive your comments on this plan, and, if arrangements
msy be made to have you carry out this program, to receive from you a quotation
for this work based on 20 individual samples, excluding costs of collection of
leaves, freesing or drying, and transportation. Quotations should be broken
down by individual analytical items.

We look forward to your early reply.

Sincerely yours,
Max Milner
w/eu v, Senior Food Technologist
ee: Dr. ‘ogers
Or. Severinghsus

Digitized by the Hunt Institute for Botanical Documentation

= ——~




fila: Testing New “roducts
Leal proteim

Dear Sirer

In an effort to evaluate manice leaves as & potenticl source of dietary
protein, we are presently censideriny a program of testing sz cutlined below:

1. About 10 samples of msnioc leaves will be collseted in the fleld at
each of twe different locations (Jamsics end Frazil) and either lyophilised or

immedintely, depending on whether lyophilization faeilities are svallsble
at n-ummu. xmnmmnunmummumu;
one pownd of dry solids. Dry samples obtalsed by lyophilisation would b
packed in moisture~proof material for shipment to the U.S. by air. nualﬂln
will be packaged with dry ice for shipment by air expross.

2. Upon arrival at the laberatery or testing station in tis U.5,, the
samples will be as soon as porsible. Frosen samples will be kept in
. e e e N T

3. The are %o t

8. Ycigtare, totsl nitrogen, ether extrsct, erade fibre, snd ash;
b. 8 essential aminoe scide plus arginine, histidine and eystine, by

i)
e, lydrocysnie acid (AON), total, upen acidification)
d. Pventually, pending the outcom of the above tests, animal feading
experiments and vitamin assays.

We would like to receive your comsente on this plen, and, if arrangements
out this program, to receive from you s quotstion
for this work based on 20 individual samplss, excluding coste of collection of
lsaves, freesing or drying, sod transportation. Quotations should be broken down
by individual analytieal

1

&
¥
i
g
:
i
!

i

Sincersly yours,
. Max Milner
/e / Senior Food Technologist
oes Dr. Rogers
or. Severinghbaus
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TestingtdARy
leaf "rotein

w1/ ou/60 16 May 1960

Wisconsin Alumni Nesearch Foundation
506 North Jalmut Street

Madison 5

wisconsin

Dear Sire:

In an effort to evaluaste manioc leaves as a potential source of
dietary protein, we are presently coneldering a program of testing
as outlined below:

pamples will be packaged with ice for shipment by eir express.
2. ﬂl‘mh‘uﬂ’w.?um.&-h“"-'
the e will be anslysed as socon as possibls. Frosen samples
will be kept in the freeser until all tests are completed and eventual

3. The following analyses are to be performed:
cystine chromatographic procedure;
e m’-::m(lﬂ). total, upon scidificati

ony
d. Eventuslly, pending the outcome of the sbove tests, animal
feeding experiments and vitamin assays.
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We will look forward to your early reply.

Yours truly,
o 3 . o v/ o ilner
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May 16, 1960

Mr. Donald R. Sabin
Coordinator, Food Conservation
UNICER

United Nations, New York

Dear Mr. Sabin:

With reference to your letter of May 11, 1960, concerning
the study of manioc leaf samples from Jamaica and Brazil,
I wish to advise you that the instructions and agreements
contained in this letter are perfectly satisfactory to me.

I am proceeding to gather the necessary information for
the sampliag procedures with the aid of Dr. Milner and
Mr. Odlum, who, I understand, has contacted several re-
search laboratories.

1 understand further that it may be of importance to go
to Rio in the event that the Brazilian authorities are
interested.

Thank you for your assistance and kind cooperation.

Sincerely yours

David J. Rogers
Curator of Economic Botany

DJR: MDF
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TELEPHONE PLAZA 4-1234 CABLE ADDRESS UNICEF

UNICEF
UNITED NATIONS CHILDREN'S FUND - FONDS DES NATIONS UNIES POUR L'ENFANCE

UNITED NATIONS, NEW YORK
DRS/ ja 11 May 1960

Dr. David J, Rogers
Curator of Economic Botany
New York Botanical Gardens
The Bromx 58, N.XY.

Dear Dr. Rogers,
Study of Manioe Leaf Samples from Jamaica and Brazil

This is with reference to your recent visits to this office and our
discussions on the above subject.

The purpose of this letter is to confirm the agreement we reached,
namely that you would undertake on behalf of UNICEF the collection of
different varieties of manioc leaf from each of the above countries for
a2 preliminary examination of its amino acid eontent in relation to its
possible use as a protein supplement in diets,

A Travel Authorization is being issued to you for travel to Jamaica
and Brazil for this purpose on or about 1 June 1960, which will permit
you to spend about 15 days in each country, where you will select
approximately one pound (dry weight) of up to 10 different specifically
identified varieties of manioc leaf from each area and arrange their
shipment to the United States. The various analyses involved (determina-
tion of composition, proximate analysis, amino acid values ete.,) will be
made at a laboratory to be determined.

Upon your return, we will appreciate your obtaining similar samples
of indigenous varieties from other countries through your contacts with
reputable sciaentists. We will also appreciate your providing us as much
informstion as possible concerning the economic aspects of maniocc leaft
utilization in warious parts of the world including time and frequency of
harvest, tonnage of protein lsaf per acre, cost of harvesting and
processing of the leaf for food, and whether leaves can be harvested if
the root is to be permitted to mature. It is understood that the informa-
tion gained in this study will be covered in a report to UNICEF.

UNICEF will sustain the expenses involved in this study, namely your
round trip air fare New York/Jamaica/Belem/New York, rental of car in
Jamaica and Brazil for 25 days at $15 per day. You will receive a "per
diem" of $15 for the days you are in travel status. Costs of air express
shipment of the samples to the USA will be covered by UNICEF,

foos
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- " UNITED NATIONS CHILDREN'S FUND FONDS DES NATIONS UNIES POUR L'ENFANCE

Dr. David J. Rogers, New York 11 May 1960

Furthermore, we have requested our representative in Hio de Janeiro,
Mrs. Gertrude Lutz, to find out whether the Brazilian Authorities would
wish you to go to Rio during your visit in June, or whether they would be
satisfied to have you call on them during your contemplated visit to Rio
and Sao Faulo in September/October. Should the Covernment of Brazil
request your visit to Rio in June, UNICEF will cover the additional
transportation costs involved,

Flease confirm that these arrangements are satisfactory to you.

Wishing you a successful trip,

Sincerely yours,

gkl

Donald R, Sabin
Coordinator, Food Conservation

ee, Dr. E.L. Severinghaus, NY
Mr. R. Moltu
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Agenda Item Ne. 1(g) Nutrition Document R,10/Add.L&
PAG (WHO/FAO/UNICEF)
March 1962 Meeting - Rome

NOT FOR e
PUBLICATION = * accision at ab mescing o

LEAF PROTEIN

Tests on Manioc leaves from Jamaica and Brazil

The final amino acid assay results on manioc leaf samples collected
sss in Jamaica and Brazil are given in Annex A,

Previously reported proximate analyses and cyanide determination
regults on those samples can be summarized as follows:

Jamaica Samples Brazil Samples
. % moisture 76 - 85 67 = Th
% protein 3.7 = 6.5 5e3 = 10.7
% ether extract 18 - 2.6 1.9 = L.I
% ash 1s - 2.0 1.4 - 2,0
% crude fiber 1.3 = 1.9 Tali='Tsh
% carbohydrates 8.1 - 13,7 11.2 - 19.7
cyanide, ppm 33-173 2 - 80

Metheds of Analysis

Cyanide - As cyanide, by autolytic cleavage of cyanide-
ggucnsl'de bond with phaseolunatase enzyme; in which the
frozen sample is placed in 25 ml of water, incubated at
370C for 2l hours, and then acidified to 1N NoS0j, and
reincubated for another 2l hours. The contents are then
transferred to a reaction chain and the cyanide is collected
in 0.1 N NaOH, and determined by the mathod of J. Epstein
(Anal, Chem. 19, 272 (1947) as modified by G.E. Boxer and
JCs Richards, Arch Biochem, and Biophys. 30, 372 (1951).

Amins Acids - Moore, S,, Spackman, D,H,, and Stein, W.H.,
Anal, Chem,, 30, 1185 (1958).

Arginine » Barton-Wright, E.C., "The Microbiological Assay
of the Vitamin B-Complex and Amino Acids" » Pitman Pub-
1ishing Corporation, New York, N.Y., (1952), page 135,

Iryptophane - Ibid, using A,I.B, methed of hydrolysis,

[ans

Digitized by the Hunt Institute for Botanical Documentation




o, R.10/Add. L6

The samples which had been in frozen storage were lyophilized and
compcsited (Jamaica and' Brazil samples kept separate) for rat pretein
evaluatien. In a preliminary feeding trial, L rats with 15% manice prp-
tein (66% manioc leaf-dry basis) in the diet, 1lsst weight (18g) gradually
over two weeks, Cnntrel rats on casein and on casein with sodium cyanide
addedat a level equivalent to that found in the manioc leaf diet grew
normally, In a subsequent test, rats lest 1L te 22 grams the first week
on a diet with maninc leaf providing 10% protein,

UNICEF believes that further attempts to cbtain PER values
o5 inese saaplec inay not be warrantads the views of PAG
are roguestud

leaf Protein Processing

A pilet plant (1 ton per day capacity) designed by Dr. N.W. Pirie,
Rothamsted, has been set up in Jamaira by the Government and preliminary
processing trizls are being carried out, There is interest in exploring
the possibllities of using sugar cane tips, among other sources, as raw
material, The Nuffield Foundation has provided a grant to further the
studies.

Dr. Pirie has also developed a small "village" mill which can be
powered by a dozkey, The fresh curd produced is intended to be consumed
rather scon after production; the exact storage characteristics of these
curd preparations are not known. One of these small mills has been
delivered to Professor Kane, National Botanical Gardens, Lucknow, and
it is planned to provide one or more for trials in the Caribbean.

The Andre Mayer Fellowship (FAO) holder, Mr, Khown Foet Tjen,
from Indonesia, has completed his year studying leaf protein concentrates
with Dr. N. W. Pirie, Rothamsted Experimental Staticn, England, and
Dr. A.A. Woodham, Rowett Research Institute, Suotland,

L.J. Teply/dt
6 March 1962 -/ANNEX A
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Annex A to R,10/Add. L6

Table 1

Manioc Samples Received for Analysis

.Jam.aica, Eodles Experiment Station
Laboratory No,
- ; Collection Number Station Number
(D. J. Rogers) . (at Bodles)
d091 a (in d&pncat.a) 312 c8
b ditto 313 1
c dittn 314 3L
d ditto 315 39
e ditto - 316 L9 and h9_, g6
£ ditto 317 55 and 55, 56
g ditto 318 28
h ditto 319 51
a ¥ ditto 320 Ll
B ditto 321 1

(Continued on following page)
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Table 1 (Conc luded)

i, ViR

Annex A to R,10/Add.Lé

Manine Samples Received for Analysis

Brazil, Instituto Agronomico do Norte, Belem, Para
Laboratory.
Nee Collection Ne, Local Name Crigin
(Rogers )
Bogll k 322 Pretinha Mun, Portel, Belem, Para
s 323 Cachimbo Rio Uapes, Rio Negro,
Amazonas
m 32k Pai Lourenco  Mun, Portel, Belem, Para
n 325 Mamluca Mun, Cameta, Para
o 326 Abaete Mun, Cameta, Para
P 327 Xingu Rio Pixuna Cupari, Tapajes
q 328 Uapichuna Regiao Uapes, Rio Negro,
(Wapchuna ) Amazonas
T 329 Niple 0dapogue (indies Galibis)
s 330 Amazonas Pernambuce (Nordeste)
t 331 Paica Maioba-Sac Luis Maranhao
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Table 2

Annex A to R,10/Add.L6

Cyanide Anulysis of Manioc Leaves

Laboratory No, Cyanide
DA
(Jamaica)
8091k a L3
b L7
¢ 73
d 39
. e 3
£ L8
g 39
h 39
i 33
J €5
(Brazil)
8091k k L7
1 Lé
m "
n L8
7 Tk
P 20
} a )
' r 60
8 b2
t LB
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Table 3

Amino pcid Profiles of Manioc Leaves

Collection Number

Determination = = = = = = = « = = = = = = = = - - = Jamaled — = = = = = = = = @ - - - - o oo o ]
312 313 31l 315 316 317 318 319 320 321
---------------- per cent (15 ga Nitrogen Basis) — — — = = = = = = o

Alanine 6.01 6,18 6.17 Go11 5.6 6.03 S.68 S.86 5.77 6.39

Arginine 5eL8 570 Se28 5.20 L.29 5049 500 5.53 L.00 6,80

Aspartic Acid  1C,27 10,22 9,79 10,20 10,6k 10,72 10,10  9.80 10.J2' 9.49

Cystine L3 | X35 28L 256 X2l 2509 Lse . T.29 T.0h a3

Glutamic Acid 10,26 10,50 10,10 11,83 10.43 10,08 10,10  9.50 10.07  9.37

Glyeine B2 Bl 595 G5 . 5066 L2y | B6’ BB 8.8 5.3

Histidine 2,64 195 202 3,28 2,08 2k | 2,30 1.66 3,05, 1]

Teoleucine L.86 523 L5 W95 5080 G2 92, (8.26 - L1 LlBS

Tz B.76 B9 B.BB 932 7.66 9.8 8.6  B.95 B.62  5.67

Iysine T3 618 T6 665  Suh B2k 8.k .83 7.80 6.0

Methionine 1,63 1.78 1,51 1.56 179 1.79 135 1.l Lo7h 1.8

Phenylalanine BuS5 5,68 506 6a39 5:65 6023 5479 BaT9  5a25° 6323

Proline L2 Lkl k23 LS5 k67  be27 6k b33 b2 L.38

Serine L.l 5.11 5.81 5.2l L.80 L:93 L.g96 5.32 5.52  5.12

Threonine 5.14 Lo76 be70  Lu51 5.01 5.20 L.71 5.01 L.BO  L.96

Tryptophane 1,37 1.29 .28 L5 1.500 1i53 1.69 1.0 1.62  1.59

Tyrosine L.22 3.98 L 50k L.82  L.30 3.86 La25 L1l 3.7k LlL7

Valine 5e1¢ 5.30 5-L5 5.89 5.99 5.lif 5465 5.83 6.22  5.82

——
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g: Amino fcid Profiles of Marmdoc Leaves

f=a: ]

.';E‘ Collection Number

& Determination =~ = — = = = = - = — =~ _ Brazil — — - - = — - = - -~ T

322 323 32k 328 326 327 328 329 330 331
T T per cent (16 gm Nitrogen Basis}-———--_--—-—-
Alanine 666 6,60 620 632 BB 68T 6.98 637 6.2 6.6
Arginine 5069 6,00 6,10 6,56  7.35.  6.67 5,80 5,70 5.30  6.00
fspartic feid 10,53 9.81  9.bS  9.65 933 9.95 900 9,8 Sk 9.80
Gystine 1U7T LhS 07k 0,96 0.9  1.09  0.93  1.02 0.98 0,97
Glutamic Acid 11,02 10,14 8,80  8.55 10,13  10.83 11,00 10,80 9.42 10.13]7
Glycine L 5L5  5d3 53 5.8 5.0 527 5.0 5.8 S
Histidine 2087 301 L8 Ly 2,68 20 2 342 2u02 | B.Jio
Isoleucine 5,06  L.78 L.3k4 L.Lg L6l ba9l 6,31  L.SW Lu6h La70
Leucine 9aU7 8.61. 8,33 9.29 9.15 8.55 8,72 B.57  B.86
Iysine 6,29 5660 T.81 7.82 7.25 6,10 5.91 6,07 5.71  L.78
Yethionine 2,00 1.54 1.6l 1.68 1.68 191 1.51 1.5 1,86 1.73
Phenylalanine 5.8 6.65 5,07 5.3k 5.1 L5 6,06 S 5.29  5.89
Praline Saliky 5.L8 5.13 S.12 6.22 L.91 L.57 6,40 5.3 L.91
Serine 5256« hahhi3e76 - L3058 L.50 5.35 k65  5.05 k.51 k.52
Threonine La7h La71 .72 k.50 L.83 k.69 L.66 L.85 h.h9 5,08
Tryptophare 1.56  2.03 1.96 1.9k 2,50 1.85 2,20 2,18 2.19 2.3
Tyrosine L.o8  3.96 3.79 Loo  hoo Lk 3.75 3,68 3.7 L.21
Valine 6,09 5ali8 ‘5_._35 5.56 5.k0 5,83 5.65 5.6 5.6 5.55
’
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A 30 June 1961, Volume 133, Number 3470

CURRENT PROBLEMS IN RESEARCH

Protein Malnutrition
mn Young Children

Malnutrition is still a major factor in the high
morbidity and mortality in underdeveloped areas.

Nevin S, Scrimshaw and Moisés Béhar

It is di erting to di that
even today in many paris of the world
half of the children born in low-income
groups die before they are five years of
age and that a significant proportion of
these deaths are attributable directly or
indirectly to malnutrition. It is now
evident that most deaths from protein
malnutrition occur after weaning, and
that the mortality of children from one
to four years old in a country is the best
index of the seriousness of protein mal-
nutrition (/). For example, the mortal-
ity of children one to four years of age
in the United States and in most coun-
tries of Western Europe is now around
1 per 1000, while in most technically
underdeveloped countries the propor-
tion varies from 10 1o 45 per 1000,

Careful investigation was made of a
series of individual deaths of children
in four rural Guatemalan towns in
which the mortality of the 1- to d4-year
age group was 503 per 1000, It was
found that nearly two-fifths died from
the deficiency disease kwashiorkor, and
that the remaining deaths were nearly
equally attributable to infectious diar-
rhea and to systemic infections very few
of which would have been fatal if the
children had been well nourished (2).

The widespread occurrence of kwash-
iorkor is shown in Fig. 1, but its
seriousness is better indicated by the
data in Table 1, which shows the mor-
tality of children from one to four years

30 JUNE 1961

of age in representative countries where
kwashiorkor is rare or unknown as con-
trasted with deaths occurring in coun-
tries where kwashiorkor is common.

SCIENCE

adequate or even excessive caloric in-
take to that accompanied by a lack of
calories so great that this lack becomes
the limiting factor and few signs and
symptoms of protein deficiency are ap-
parent. The principal reason why in-
vestigators cannot fully agree on the
line of demarcation between kwashior-
kor and marasmus is the difficulty of
establishing limits within this continu-
ous spectrum, which is illustrated dia-
grammatically in Fig. 2. Cases combin-
ing characteristics of both are frequent-
ly identified as “marasmic kwashiorkor™
(3).

The clinical picture depends greatly
on the relative degree or intensity of
protein and calorie deficiencies. If con-
sideration is limited to the advanced
states of each, the main clinical signs
and symp of the k kor type
are pitting edema (which is & sine qua
non of the diagnosis), a variable degree

Another form of severe mal jtion of der
in children, which is often fatal, is
ma This di levelops when

characterized by hyper-
keratosis, hyperpigmentation, and des-
ion, which are illustrated in

the child is deprived not only of ade-
quate protein but also of calories and
other nutrients. For both physiological
and cultural reasons, marasmus is more
common in children below one year of
age, while kwashiorkor is more preva-
lent in children during the second and
third years.

Research on the problem of protein
malnutrition in children 1s now being ac-
tively carried on throughout the world,
and this article attempts to define the
present status of our knowledge in a
still dynamic and rapidly progressing
field (3).

Clinical Characteristics

Protein deficiency in growing chil-
dren cannot be described as a single
clinical syndrome because it is usually
associated with some degree of calorie

Fig 3.
‘The hair shows three types of altera-
tion: its implantation is affected, so that

it falls out spontancously or can be

painlessly removed with little effort. It
becomes dry, thin, and brittle, and
curly hair tends to stranighten. The color
is also usually altered. When periods of
malnutrition alternate with periods of
relatively adequate dietary intake, de-
pigmented bands appear in the hair.
The name “flag sign™ has been applied
to this phenomenon, which is illustrated
in Fig. 4. Changes paralleling those in
the hair may also be observed in the
nails.

Psychic changes always occur to some
extent, with a mixture of apathy and
irritability prevailing. Anorexia and di-
arrhea are also very common. Even
when clinical diarrhea is not present,
the stool volume is greater than in nor-
mil children, a finding characteristic of

1 M lar hy-

inadequacy. The relative magnitude of
this deficiency and of deficiencies of
other nutrients determines the resulting
clinical picture (4). The clinical spec-
trum of severe protein deficiency ranges
from deficiency accompanied by an

T bsorption sy
potonicity is also frequently observed.

Dr, Scrimshaw s the director of the Insthute
of Nutrition of Central America and Panama
(INCAP), Guatemala. Dr. Béhar is assistant
director.
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| The Presentation of Leaf Protein on the Table

BY J. E. MORRISON, B.Sc. and N. W. PIRIE, M.A., E.RS.

Rothamsted Experimental Station, Harpenden
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Bull. Sci. Research Committee, Jemaica, 1:12
(June) 1960

PROTEIN FROM LEAVES

THF. rapid increase In the population of the

world, has created eritical nutrition prob-
lems, especially in small underdeveloped
countries. In such areas lack of industrialisa-
tion Is generally associated with low incomes,
sometimes with inadequate land space, and
always with low productivity. As a result of
these factors, neither the importation of high
grade protein foods such as meat, eggs and
milk nor their local production is a feasible
solution to the nutritional needs of under
developpd areas.

The problem has stimulated intensive re
search into the use of more abundant vege
table produets, as substitutes for shortsupply
animal protein, in the diet of human beings.
These efforts have met with considerable success, Meals for Millions Found-
ation Inc. of Los Angeles, California, produces a Multi-Purposs Food based
chiefly on soy-beans, The Indian adaptation is based on the plentiful peanut
crop. A United Kingdom Firm, British Glues & Chemicals Ltd., has developed
the socalled IPP (Impulse Process Protein) process for the extraction of
vegetabla protein from both oil seeds and grasses. Both peanuts and lucerne
have been processed in pilot plant experiments.

At Rothamstead Experiment Station in Britain, sustained work on the
extraction of leaf protein has resulted in its production in bulk. Under the
supervision of Mr. N. W, Pirie, F.R.5, head of the Biochemistry Dept., the
extraciion hnique has been developed to the point where large quantities
of protein material, of a uniformly high nutritive value, are now being pro-
duced on pilot machinery.

In January/February of this year Mr. Pirie came to Jamaica at the in-
vitation of the Scientific Research Committee. He set up a programme for
work in Jamaica on exiraction of leal protein. He also suggested sources of
raw material and conducted a training course in extraction technique.

It was indicated in preliminary extraction tests and analyses made by
Mr. Pirie at the UCW.I, on a laboratory scale, during a previous visit in
1857, that several types of vegetable material in Jamaica are sources of high
quality protein. Success in producing enough leaf protein, to overcome the
present nutrition problem with which Jamaicans are faced, will depend large-
1y on its availability in a wide variety of leaves If suitable protein sources
are found in uncultivated plants and commercial crops whose leafy parts
are discarded, great possibilities will be opened up. Success with sovbeans
and peanuts would not make such a significant contribution to Jamaica's
needs. Even if these crops can be grown successfully in large quantities
not only would land have to be found for them, but labour and other costs
would make production relatively expensive.

N. W. PIRIE, F.RSS.

12




NEW SOURCES OF FOOD

N. W. PIRIE

Eapn

Statian, Harpe

Eliminating wastefulness and increasing the yield from traditional sources of food will diminish the
problem of feeding the world’s growing population. But present and foreseeable needs are so great
that every reasonable new source must also be exploited.

In 1951 we gave the title “Four Thousand Million Mouths™
to a book of essays explaining how various aspects of
existing knowledge could be used to meet the needs of the
world’s population, as we foresaw it, “within the lifetime
of some of our children”. Many reviewers of that book
scoffed at it as alarmist and said that the usual laws would
operate and stabilise the population at a much lower figure.
The facts have proved the contrary and conservative
official estimates now suggest that we may reach 4000
million in twenty to thirty years. Furthermore, mainly
through the sustained and vigorous efforts of FAO, there
is general recognition of the inadequacy of present-day
food supplies: half the people in the world are now under-
fed. Although world food production by the end of this
century is likely to be more ample than it is today—perhaps
three times the bulk and of improved quality—present and
foreseeable needs are so great that every reasonable source
should be tapped.

Two factors may diminish the world's need for food.
War between powerful nations, with nuclear or biological
weapons, would kill a large part of the population. The
immediate result would probably be famine because com-
munications would collapse and crops would be destroyed,
but it is conceivable that after this phase there would be
a period resembling to some extent the 18th century, with
abundant nearly empty land waiting for development. Few
will be foolish enough to use this as a justification for
modern weapons. The second factor—contraception—intro-
duces an immense uncertainty into any forecast of world
population. It seems fairly safe to assume that when con-
cupiscence can be dissociated from fecundity the birth-rate
will fall, but it is not absolutely certain. If large families
are wanted, for their own sake, our job is to try to feed
them rather than to say that families must be limited
because we cannot be bothered to produce the necessary
food. If, on the other hand, people prefer small families
and more space, it is our job 10 do the necessary research
to ensure that the consequences of sexual activity are not
in doubt. A third factor tending to upset predictions about
population is sometimes mentioned—but probably only as
a joke. This is that people may start living in artificial
satellites or on other planets. They may, but the probability
that any significant number will be doing this in the time
for which useful predictions can be made is negligible. So,
bearing all these factors in mind, the prudent course is to
make plans for abundant food.

Food supplies can be increased in three ways: we can
do more skilfully or more vigorously something we are

374

already doing: various forms of waste can be avoided;
radically new sources and techniques can be introduced.
These approaches to the problem are complementary and
not always clearly distinguishable from one another, but
the classification is convenient and the possibilities will be
considered in that order.

WASTED SUNSHINE

Photosynthesis is the primary source of our food, and
agriculture is a technigue for increasing its effectiveness.
The process depends on sunlight and there is little prospect
of doing anything to increase or control that. But we can
increase the area over which sunlight is used and the pro-
portion of the year for which it is used. These are the two
factors that have been mainly responsible for making food
available for the expansion in population during the past
few centuries; they are now nearing their limit and not
much virgin land remains that can be brought into cultiva-
tion by conventional means. There is, however, still scope
in those parts of the world subject to wide temperature
variations (so inaptly called the Temperate Zone) for
improving frost-hardy varieties of plants so that more of the
spring sunshine may be used. Farmers do not sufficiently
clearly realise that any illuminated surface without 4 com-
plete green cover is wasting its time.

The tropical rain forests are the most extensive under-
exploited areas still remaining, but they are generally
written off as unproductive. That only means that they are
not suited to conventional crops farmed by methods that
are best described as “agricultural mining” and that not
enough work has been done on finding uses for the type
of plant that grows, or could grow, there exuberantly. As
in the highly productive areas of Europe, productivity can
only be maintained by a generous use of fertilisers. If we
take nutrients steadily out of a piece of land, we must put
them back wherever the land is, and, as our need increases,
this will be done. Given water, warmth, and light, only
knowledge and enthusiasm ure needed for productive
agriculture to start (cf. Holdridge, 1959).

Water and fertilisers are essential catalysts of photo-
synthesis: they control the area of leaf that will be exposed
to sunlight. This is generally recognised so that irrigation
and fertiliser production have a prominent place in the
policies of the international organisations. Skilled attention
is needed to maintain an optimal environment for photo-
synthesis. This means that drainage as well as irrigation
should be attended to, and research on actual fertiliser
needs should replace the casual or traditional applications

SEFPTEMBER 1%40
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Protein from Leaves by Bulk Extraction
M. N. G. Davys and N. W. Pirie

Rothamsted Experimental Station, Harpenden

Edible protein may be extract-
ed from leaves by first bruising
the plant cells in a pulper and
then applying pressure. A pro-
cess employing a hammer mill
and a cam-operated press has
yielded 75 per cent of leaf
protein content.

Am‘awr.\uzs that may be expected from the

development of practical methods for separ-
ating protein on a large scale from various types
of leal have been discussed elsewhere by Pirie' &
Methods have been deseribed by Morrison and
Pirie? * for preserving and purifying the protein
and for incorporating it into foods in A manner
that most people find acceptable. Duckworth,
Hepburn® and Woodham* have published experi-
ments on pigs, rats and chickens showing that

of the machine. But water supplies are not always
ample in places where leal protein might be
mide and it is inconvenient to handle very large
volumes of dilute leaf extract. Apparently this
i the method that has recently been adopted by
British Glues and Chemicals Limited.  (Exang,
1959.7)  Our alternative solution was to design a
pulper that cannot clog but discharges whatever
15 pul into it whether pulping is complete or not.
The setting of such a machine must be control-
lable so that in spite of variations in texture the
crop emerges properly pulped.

In 1948 & Chnsty and Norris ** Coir Sifter

was installed after slight modification and, in the
light of experience, it was extensively modified.

the protein is not only palatable but nutritionall
valuble. This article deals only with the process
of extracting profein from leaves and with the
easons governing the sclection of certain types
of machine for the purpose.

Ideally, juice would be separated from fibre
in one operation. The ideal is readily achieved
in the laboratory and many people have claimed
success on a large scale with 3-roll sugar cane
rolls or screw e.tpel]ers madified in various ways.
An extensive scries of tests on units such as
these in 1940-42 resulted in the conclusion that
for continuous large-scale operation they would
not be satisfactory. Obviously, improvements
in design may sometime invalidate this conclu-
sion and we are working on the design of a batch-
1 machine to make juice from 100 to 300 Ib
lots of leafl in one operation.  But at present we
regard pulping the leal and pressing out the
Juice from the pulp as essentially different opera-
tions that may conveniently be performed in
different machines.

BRUISING

Significant amounts of protein cannot be
pressed out from undamaged leafl cells.  But it is
not necessary to cut open every cell to obtain
satisfactory liberation. Thorough bruising is
sufficient; furthermore very fine grinding is
extr and | the probl of juice
separation at a later stage. This bruising is as
effectively done by rubbing the leaves against
each other as by rubbing them against the sur-
faces of the machine. but the soggy and dough-
like consistency of a mass of properly pulped
leaf makes it imperative to keep the mixture
open; hence slow moving machinery in which
bars are forced through a compacted mass are
unpromising. Three other important factors
influencing pulper design may be mentioned.
Power consumption must be kept low, not only
for economy but also because much of the pro-
tein coagulates on the fibre if the temperature
of the pulp rises above 50° C. This limits the
power consumption to 50 h.p. for a ton per hour
grinding rate; in practice we can run at a half
or one-third of that power consumption. The
machine must be able to cope with occasional
stones, sticks and bits of metal for these, especi-
ally the first, will unavoidably be present in an
agricultural product collected on a large scale,

Finally the machine must not clog either from

overloading or from the accumulation of the
more resistant pieces of fibre in the charge. The
last factor has the greatest effect on design.

The trials made in 1940-42 showed that high-
speed fixed-hammer or swing-hammer mills
meet all these requircments except the last, A
dozen different makes were tested and in each
the screens or bars that keep the charge in the
working volume until pulping is satisfactory
blinded over with fibre after a few minutes
running. This difficulty was casily overcome by
pulping in the presence of so much water that
the product became mobile enough to flow out

This hine has already been described briefly
by Pirie® and illustrated b)' Raymond and Tilley."

An improved machine wus made in 1953 and
last year Christy and Norris supplied another;
its performance is good enough to justify more
detailed description.

BUILT-IN FLEXIBILITY

Twenty-cight beater arms are carried on a
horizontal hub inside a steel drum 3 fi long and
31t in diameter. One third of the drum casing
i5 hinged so as to allow the inside to be cleaned
and the disposition of the beaters to be changed.
Two men can easily lift the swinging section and
fasten it as shown in Fig. 1. The first pair of
beaters is bolted to the hub so that there is only
0-5 in clearance from the end of the drum, these
have a 30° set so as to suck the charge into the
pulper. The other beaters are carried in sockets
in the hub. Experiecnce shows that the gap
between the tracks of the tips of adjacent beaters
must not exceed 1-5in or a wall of pulp will
build up in the gap and then collapse and cause
uneven running. Experience also shows that
the beater ends should not be more than §in
thick in a direction parallel to the axis, or lumps
of fibre remain wedged between the beater ends
and the case of the drum and caose heavy running
To satisfly these requirements, while still using
a standard design of hub, the beater ends are
U shaped thus doubling their effective number.
Some of these U's have their faces parallel to the
direction of motion and so simply beat the charge
without moving it forwards, one face of the
others is twisted by 10" about a radius of the
pulper and so move the charge along. By vary-
ing the ratio of these two types of beater ends,
which are interchangeable in all positions on
the hub after the first, the time of passage through
the pulper und so the amount of work done on
the charge can be varied. These three types of
beater are shown in Fig. 2 in position on the
hub; spares are also shown lying on the ground
under the pulper. Further control over the
amount of work done on the charge is given by
eight pairs of §in diameter pins that can be
screwed through the casing of the drum into the
gaps between the beaters. One set can be scen
at the bottom of the casing in Fig, 2, the other
set is diametrically opposite.

Material to be pulped is fed axially through
an opening 14 in wide and 6in high by a belt
running at 6t per sec und passing round a
2'in diameter roller se near 1o the end of the
pulper as possible, Pulp emerges tangentially
at the other end through an opening 24 in wide.
The depth of this opening (measured .llmu. the
circumference of the pulper casing) and the
direction of the stream are controlled by & set
of stecl slats § in thick and 14 in wide bolted to
studs on the outside of the pulper casing. An
opening 74 in deep is suitable for most materials.

Leaves vary greatly in texture: sugar beet and
pea haulm pulp very easily, mature grassesand
cercals are harsh. For the former the pulper

is fitted with 8 or 10 pairs of the propelling
type of beater and rung at only 424 r.p.m. (tip
speed 3,950 ft per min), for the latter the number
of propelling beaters is reduced to two or three
pairs, the speed increased o the maximum
955 r.p.m. (tip speed 8,870 ft per min) and the
pins are screwed through the casing so as to
protrude 4 in into the pulper and break up the
flow of material. If the texture of the pulp is
unsatisfactory, the pins can be readjusted while
the pulper is running; a change of beaters, or of
driving pulleys, takes 10 minutes. The pulper
is driven by a 23 h.p. 3-phase electric motor
and the pulp output varies with the texture of
the crop from 2 to 3 tons per hour to § ton per
hour. In our experience with British crops, no
leal from which it is possible to extract by this
technigue useful amounts of protein will require
more power for pulping than this, but some
tropical crops, sugar cane tops for example, may
neced a larger motor.

Leaves also vary in moistness, When the
water content exceeds 85 per cent, as with pea
haulm, very early cuts of cereals, or clover,
nothing is gained by adding water dunng the
initial pulping; it is preferable to pass the fibre,
after pressing, back through the pulper and
make a sccond extract with added water. With
more mature leaves water should be added
during pulping so as to get a pulp containing
about 83 per cent water. Fig. | shows the

Fig. | Hammer-mill pulper, designed for acces-
sibifity.  The drum is shown open. Control
equipment is wsed for adding water and alkali.

i L] W

Fig. 2

Work done on the charge is regulated by
varving the number and tvpe of hammers and

stuids.  Hammer types are shown in foreground:
a row of studs Is installed in the drum.
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Some suggestions on the initiation of work on the use of leaf
protein as a human food.

N. W. Pirie

Rothamsted Experimental Station,
Harpenden, Herts., Britain.

Sustained work on the production of leaf protein in bulk has been going on
since 1948. Several publications, which are listed im.an appendix, describe
the background to the project and give in outline the tdchniques used. Reprints
of several of these papers are still available so that there is no need to go over
the ground again. The object of this note is to explain what will be needed when
a unit for producing and studying leaf protein is sot up elsewhere,

There are three essential steges in the work. Each could be undertaken
independently in the first instance and this is probably a wise procedure for
they involve different types of experimenter and different levels of expenditure.
These three are intended to answer the gquestions:- What would leaf protein be
made from; how would it be made; and how would it be used?

1. Since 19L2 we have been studying the extractability of protein from the
plants readily available at Rothamsted and several accounts of the work have been
published (E. M. Crook, Biochem. d., L0, 197, 1946; E. M. Crook & M, Holden,
Biochem. J., L3, 181, 19L8). On the basis of this we can now judge fairly
accurately whether protein will be extractable and we have & group of about
thirty species with which extraction is satisfactory. No comparable studies
have been published from tropical and subtropical regions bub I was able to make
a very superficial study of some Jamaican leaves and my colleague, Miss M, Byers,
has made a more extended study of Chanaian leaves; the latter is available as a
mimeographed paper and will in time be published. Ten to twenty satisfactory
species were fourd.

This type of work needs only the equipment found generally in tdochemistry
or agricultural chemistry laboratories; a mincer, centrifuge, balance and
ficilities for doing nitrogen determinations. Samples of fresh leaf weighing
1 - L 1b, are used. The techniques are given in the papers quoted tut I would
be very pleased to demonstrate them to anyone who wishes to survey a new region.
Once the technigue has been learnt one full-time scientist could produce in a
year enough information to show what would be available, or should be grown, to
put into the large-scale machimery. This is an essential first step for it is
safe to assume that if protein cannot be extracted in the laboratory it will not
be extracted on a large-scale and laboratory work is the cheaper of the two.

Work of this type has, in any cvent, a gemeral scientific interest and I
would strongly urge the authorities in any country that is even beginning to
discuss large-scale extraction, to take the steps necessary to start this
background laboratory work immediately. 5

2. The basic machine in our unit is a pulper. The cssence of bthis is that it
cannot be choked; whatever goes in one end comes out the other whether it is
properly pulped or not. By varying the ar-angement of beater arms in it, and
its speed, the amount of work done on the crop can be controlled so that, with
skill, pulping is alw-ys optimal, With average material it handles 1 ton an
hour and takes 25 HP, In some ways it would be convenient to have a smaller
machine tut experience shows that it is too difficult to feed anything smaller
without a pre-pulper of some sort so, for simplicity, it seems best to use a
large machine and, if need be, not run it for very long at a time, Three
mechines have been made for m: by Messrs. Christy & Norris of Chelmsford and
the first two were extensively modified in use so that T am now satisfied with
the basic design. With ils clectric motor it will cost £700 - £1,000.,
i::ﬁrﬁing on how completely the cxisting drawings are used in making further
S.
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Pulp flies out of this machine on to a press, It is best to arrange for
the pressing to go on continuously because there is rapid coagulation of protein
on to the fibre if the pulp is allowed to lie; presses that have to be filled
and emptied by hand ere therefore not yecommended. I hove had two continuous
presses made; the second (Weedon Fngng. Co. Litd,, LBO, Dunstable Road, Luton)
appears to be sstisfactory. It is driven by a 2 HP motor and costs £150.;
another like it would be cheaper, There are various other possible presses and
serew expellers on the market but T have not tested them for this particular
application and do not think that there is one as cheap as this.

The juice, carrying the protein that has been extracted, goes through a
simple strainer that be made loeally end steam is then injected into it to
coagulate the proteifl at 70 - 80°C. If in an hour the pulper and press handle
£00 kg. there will be about LOO kg. of juice from lush leaves and that will need
10 kg. of steam at most. The steaming unit is simple and costs £5, but the cost
of the steam raising plant depends on local cenditions. It is not satisfactory
to heat the juice in a cauldron over a flame cor by immersion heaters.

On a large scale or for continuous working the protein is collected in a

filter press and those on the market are satisfactory. If it is cnly proposed

to process a ton or so of leaf at intervals, cloth filter stockings about 2 metres
long and 12 - 16 centimetres in dismeter are perfectly adequate, Filtration is
so rapid that 6 - 8 will handle the protein from a ton of leaf in a few hours ard
a hard cake can be made by pressing the stockings under weights or, better, with
a Joaded beam, The costs of this phase of the process can therefore be very low.
When the protein is intended for use as a human food it should be washed and this
process demands an efficient stirrer (commereially available at about £60,) and

a suitable tenk holding 200 - 500 litres. It is an advantege, with most leaf
species, to add enough hydrochloric acid to get to pH L at this stage; the cost
- of acid is negligible but the advisability of adding scid rules out galvanised
iron 2s a material for the tank. The protein is then collected in stockings as
before,

For most purposes this pressed cake is the final product. It contains asbout
60% of water and has little flavour when fresh or when kept at -10°C. Tt is
perishable to about the sme extent as cheese - that is to say, in a few days at
room temperature th flayour changes and moulds begin to grow, These changes are
niot harmfnl but during the early stages of work with leaf protein it is probably
wise to use a relatively unflavoired product, The product fresze-dries
satisfactorily and it can be air-dried if mixed with meal or flour, but if gimply
dried in air or by heat it becomes inconveniently hard and granular, Tt can 2lso
be canned. For many reasens I suggest that, in the first stages of work at any
';*:ta, it would be best to acceptughis as a perishable commodity and use it as it

made.

If a new bateh of leaf is only processed every second day, so that the pretein
can be processed and the plant cleaned between runs, the plant can be run by a
pert-time expert and 1 - 2 intelligent but not highly trained helpers. This is
on the assumption that the crop is grown, harvested and delivered by others. The
labour and expense of getting the crop cannot of course be predicted without a
knowledge of local conditions and of the species used. The two cxtremes are a
water weed which is a pest that is being collected in any event, and 2 crop
grown under irrigation specially fer protein production.

The specizal equipment necessary for setting up 2 unib able to tumn out a
few hundred pounds of protein a week will therefore cost less than £2,000, If
suitable arrangements are made for housing and running the unit I would probzbly
be able to lend the two main items - the pulper and press. Local funds would
then only have to meet the costs of transbort, labour crop production and steam.
Where labour is expensive, or when continuous production is envisaged, it would
be necessary to get some sort of elevator to fecd the pulper, but in the first
phase of the work this can be done by hand.

There are obvious advantages in having ons mechine to do both pulping and
pressing. Attempts have been made 2t Rothamsted and elsewhere to do this with
screw expellers but they secem to have failed; the machinery is expensive and
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July 25, 1960

Dr. Kenneth Morgareidge

Food and Drug Research Laboratories
Maurice Avenue and 58th Street
Maspeth, Queens, Long Island, N, Y.

Dear Dr. Morgareidge:

Enclosed is a list of the collections of

%&s’é&r annl;sis according to dir ons
Tom Dr, Milner. It is essential that the spe-
cimens be identified by the collection number
which ap;;n:a in the left hand columm of the en-
closed list.

We look forward to the results of the amalyses.

Sincerely yours

David J. Rogers
Curator of Econmomic Botany

DJR:MDR
Enclosure
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Expenses and Expenditures

1, Hotels
Jemaica $67.20
Brazil 172,85
Puerto Rico 16.00

2., Car rentals, taxi, truck and incidental travel expenses

Jamaica--car rental 100,00
gas and oil expenses 18,00
Taxi, Belem 165,00
Trucks, cars, New York 30.00
Tolls, New York 4.00
Excess baggage charge--New York to
Jamaica (amount over that allowed) 7.65
Jet surcharge, San Juan--New York 8,00
Charge for travelers checks 7.00
Passport remewal 5.00
Passport photos 2,85
Anti-malarial drugs 3.00
Limosine services 19,69

3. Expenses of collections
Photo equipment (portable backgrouad,

materials and labor 12,79
Photo supplies (film and developing) 24,62
Color cemparison fan 6.00
Shipping charges: Jamaica-New York via

BOAC 47.60
Dry Ice, Jamaica 19,50
Cablegram: Jamaica-New York 7.12
Packaging materials, Jamaica 5.04
Packaging materials, Brazil 7.70
Expenses harged by The New York Botanical

Garden, Jamaican materials 160,50
Dry ice, New York 80,00

4, Incidental expenses

Tips, payment to laborers for assist-
ance, living costs 103.27

TOTAL 1,100,00
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August 1, 1960

Mr. Rolv Moltu

United Nations, New York
| Dear Mr. Moltu:
. Enclosed is the final report on expenditures and
ﬂ attached vouchers in connection with my portion of the
studies of leaf protein from manioc (Manihot esculenta).
I could not make the report earlier, as some expendi-
tures were outstanding until last week. Some of the
expenses are, of course, not covered by vouchers.

Shcerely yours

David J. Rogers
Curator of Economic Botany

DJR: MDF

Enclosures
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October 10, 1960

Dr, N. W. Pirie

Rothamsted Experimental Station
Harpenden, Herts

England

Dear Dr, Pirie:
Many thanks for the reprints which you have given us.

I wonder if we could assist your program to some extent
by having a well publicized dinner, either at the U.N.
or at some other such institution where we feed selected
"influential™ individuals a meal p:ez:md accord to
the recipes given in the little reprint from "Nutrition."

If this idea has any appeal to you, we might have a trial
run or two giving whatever cooks we use a chance to

E the recig:: down Into their own skills inasmuch as
preparat of food is more of am art than a science.

# We would, of course, need some of your protein prepara-

h tion for this purpose.

This is just an idea. If it has appeal to » then
perhaps we would work out details for carry it out.

Sincerely yours

David J. Rogers
Curator of Ecomomic Botany

DJR: MDP
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October 20, 1960

Dr., N. W, Pirie
Rothamsted Experimental Station
n, Herts, England

Dear Dr. Pirie:

Thank you for your letter of October 16. I plam to

contact Dr. Max Milmer to see if he is interested in

golu tlw&with our cookery trials and demonstration,
am sure will be int erested in this.

I will also keep in mind that you have sent material

to Dr., Emmett Holt. He may very well be interested in

this project.

We look forward te the receipt of the materials,

Sincerely yours

David J. Rogers
Curator of Economic Botany

DJR:MDF
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vulnerable and the protein mede, because of the intense rubbing in an expsller,
esontains mush more fibre than thet made in & pulper, that does a controlled
amount of disintegration; and a press thet simply presses. We are working on a
batch type machine that we hope will handle 50-200 kg. lots of leaf ewery

half hour but have not yet got this fully satisfactory; when we succeed it will
naturally be the obvious machine on which work should start but this will
sartainly take some months and may take a yeer or more.

3 Work on the insorporation of leef protein into the diet of & community need

* not'be postponed until a production unit has been installed. Air transport, or

some form of refrigerated surface trensport, makes it eesy to send protein made
at Rothamsted, in 5 - 50 kg. lots to most parts of the world and it is probable
thet what we sre making regularly is of higher quality than what would at first
be made on a rew unit working on new types of leaf. With supplies from hers,
trials could start immediately.

We have already considersble experience in incorporating pretein info varicus
predominantly vegetable dishes and alsc into what may loosely be called "eocktail
snacks" in which the protein is sncased in a batter or macaroni type cas’ -,
This type of presentation is not sltogether unrealistic, bearing in mind that the

‘protein is concemtrated so that only 10 - 15 g. of pressed caks is eaten at a time.

This means that only 5 - 10 of thése '"snacks" should be eaten at a bime., Asa
preliminary to work on presentation in the local type of food, it might therafore

‘be wall for wheever is going to undertaks the work to come here for a few weeks

and learn what we have achieved. It would be better still if somaone with
experience of a range of the world's cocking fechnigues could come to Rothamstad
for a longer period and go into the matter thoroughly, for presentation is the
mein problem that remains to be solved. It is probeble that a salary for someone
to do this could be arrangad. This would alsc have the advantage of teaching us
more sbout the problems that —ould be met in other parts of the world.

The nutritional problems are essentially aesthetic. Ws already know from fhe
amino scid enalyses and from feeding sxperiments on pigs, rats, and chickens that
the protein is better then most proteins of vegatable origin and, for pigs, as
good as, or a little better than, fish meal. One experiment on this is already
published (R. S. Barber, R, Braude and K. G. Mitchell, Proc. Nut. Soce, 1s, iii,
1959) and enother ig under wey. Pub the protein has little flavour when fresh,
and a broccoli-like flavour when old; and the green colour is unusual., Hence
the need for some finesse in presentation, Meny psople, and I among them, hawve
eaten it both in largze smounts at one time and in smaller amounts regularly
without digestive disturbance or other ill sffect, but others find either the
idea, or the appearance, or the flavour (in these matters it is difficult %o
disentangle reactions) unattractive. A few rules can, however, be stated: it
probably goes better with salty, .spiced or fish-flavoured mixtures than with
thoss that are sweet and it should not be subjected to prolonged cooking. But
there are great local variations in matters of this kind.

This note is only intended to explein what is involved in starting work on
leaf protein along the lines that we follow; obviously there are other modes of
anproach. Whatever course is followad we will give all possibla advice and help
in ordering equipment, installing it, and getting it running.

Appendix

Many different aspects of work on leaf protein are dealt with in thees
papers. The titles indicate fairly clearly the genersl nature of each and,
because they were writiten for widely different groups of readers, there is
considerabla repetition. There is also a brief section on leaf protein in
each volume of the "Report of ihe Rothamsted Experimentel Station'.

Direct use of leaf protein in humar nutrition. Chem. & Ind., 61, 45. (1942)
Green leaves as & sourc: of proteins and other nutrients. (1942) Rature 149, 251

Some practical aspects of leaf protein manufacture. (1942) Food Menufacture,

17, 283,
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Leaf protein. (19L7) Foed Manufacture, 22, L93.

The circumvention of weste, (1951) In "Four Thousand.Millien Mouths".
— Oxford University Pross. — : =

Large-seale production of edible protein from Presh leaves. (1952).
Ann. Rep. Rothamsted Exp.Sta. 173-181. 0

Protein production from green leaves. (1952) World Crops, L, 37h. i
The efficient use of sunlight for fcod production. (1953) Chem. & Ind, LL2,

Proteins. (1955) In "Modern methods of plant analysis", L, 23.
Springer, Heidelberg.

Biochemical engineering. (1955) Soeciety of Biological Chemists, India :
Souvenir. pp. 122-127.

Power from leaves. (1956) Proc. UNESCO Symposiup on "Wind and solar
energy". 216.

Unexploited technological possibilitics of making food for man and animals.
(1956), Proc. Nut, Soc. 15, 15L-1£0.

The large-scale production of leaf protein. (1956) Bioghem. J. 63, 33-3L.

Leaf protein as a human food. (1957) Food Menufacture. 32, 116-139.
Reprinted in Nutrition, 12, 3-B8. (1958).

Unconventional production of foodstuffs. (1958) Tn "The biological
_productivify of Britain". Institute of Biclogy.

The unconventional production of foodstuffs. (1958) Penguin Science News,
L9, 17 - 38,

The use of higher plants for storing solar energy. (1958) Trans. Conf. on Use
of Solar Energy - The Scienmtific Basis. Tucscn, Arizona, b, 115-121,

Biochemical engineering. (1957) Research, 10, 29-3L,
~ Leaves as a source of human food. (1958) The Vegan, 10, 7-9.
World hunger as a biochemical problem. (1958) J. Roy. Sec. Arts, 10k, 511-528.

The large-scale separation of fluids from fibrous pulps. (1959) J. Biochem.
Microbiol. Tech. and Engng. 1, 13-25. .

leaf proteins. (1959) Annual Review of Plant Physiology, 10, 33-52.

Malthus 1959 - Farmer and biochemist versus engineer and doctor. (1959)
Proc. Manchester Lit. and Phil. Secc. 10L.
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\ l{NITED NATIONS @ NATIONS UNIES UNICEF NY 60-89

E.
"l TRAVEL AUTHORIZATION
2,70 Dv. David J\ Rogers FCD _Consultaut (N. ¥.)

HAME OF TRAVELLEA VITLEAND GRADE GFFICIAL DUTY STATION

Home Tele: Owens 3-0597 (Hartadale, N. Y. )

ACCOMPANYING OEFEHDANTS

YOU ARE AUTHORIZED TO UNDERTAKE THE TRAVEL DESCRIBED BELOW, IN ACCORDANCE WITH THE ITINERARY, & WITHIN THE AMOUNTS
SPECIFICALLY APPFROVED A OBLIGATED AS SET FORTH HEREUNDER, & IN ACCORDANCE WITH PROVISIONS AS TO TRAVEL IN THE STAFF RULES:

3. FURPOSEOF TRAVEL Tp gollect specimens of native plants for exam. re protein utilization in diets j’r

RAVELIADVANCES AUTHORIZED
SEPS RS L Twie 100 | IS G ST
TRAVEL ENDING & 30) June 1960 UP TO A TOTAL OF s TO DEPARTURE 51;100a=
7, NATIONALITY OF TRAVELLER B. PARSFORT NO. 5. TYFE OF VISA HELD 10, LAISSEZ PASSEA REQUESTED
UsBe As 260086 -- yes [] wo [
1L ITINERARY yow York/Jamaica/Belem/New York, via air, Tourist - Wherever no Tourist available, F.C.
is authorized.

TZ. SPECIAL INSTRUCTIONS
12 SPECIALINSTRUCTIONS  m; be charged to programme account# ref UNICEF PR-GC/01-79.

15 Kilos of Excess Baggage authcrized on Tourist travel

ESTIMATED FOR USE BY THOS. COOK & SON, INC.
:oo:-‘r:‘ Ia'l.clal.g'. 14, STAGES OF JOURNEY 18, CARRIER 18. DATE 17. COST 15 PLACEGF |SSUK
RECEIFT No., FROM I TO
54648 New York ri Baramcas BOAC 6/ | $461.80 |

THOG. COOK | SON YO forl excess bagpage up
To fifteen [kilos (folloping origikal routing] NO VALUE N. Y.

TRANSPORTATION

| $350400

8 _E‘m TERMINAL 19. STANDA OF AC Tion L7 k = 4-1"’3 ’
2]_500,00 | yweeweww Est.Cost of Air Express to NY pf Samples _,.“, e _J,r dounrisl elass HI/
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THOS. CooK & SON—WAGONS-LITS COMPANY

SALES RECEIPT FOR TICKETS

SERIES 29000

IFICHE DE VENTE

SUPPLIED TO THE FOLLOWING

IMILLETS EMIS AUX PERSONNES BUIVANTES)

UNITED NATIONS rassencer:

COPY 4

No. 54648
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wTEe Br. Dxvid ROGERS i i 1685
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: 00K 70 for ezceas
T
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!- SRR 'l'..l'\ ?.umr'

USICIF NY 60-29

. AUTHORIZATION Mo

AUOTMENT No.— BPELGC/AN 9179
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BODKING CLERK'S SIGNATURE
ISIGHNATURE DU VENDEUSRT

CASHIER'S SIGNATURE
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4

I? SIGNATURE OF U. N. TRAVELER
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TO BE ATTACHED TO U. N TRAVEL REQUEST
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Dr. Rogers' Expedition

John Grassi

00 8o

Toll charges on West Side Highway and WhitestoneBridge

i

Digitized by the Hunt Institute for Botanical Documentation




AIR EXPRESS INTERNATIONAL

FOMM MO, 193 B/55

CARGO BUILDING 80

JAMAICA 30, N. Y,

OLympia 6-5220

ﬂ:

New Yofk-___{,Lw‘O ]

PLEASE DELIVER TO:

REF.NO. \SO 3YV 7V @.,f/u
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ikl

k. A
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—
DATE TIME
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MINISTRY OF AGRICULTURE AND LANDS
DUPLICATE

Cermivicate No.. 5 " 4
PHYTOSANITARY CERTIFICATE
PLANT PROTECTION SERVICE

Tms 18 1o CerTrey that the plemds, parts of plants, or;l':ulb products described below, or representative
7Y b 4 {2() *

samples o m, were thorgughly en,w‘nud O e onrs 7 d’%fylﬂby

1

................. ﬁ'dfe.'{' .an authorifefl officer of the Plant Protection Service and

were found to the best of his knowledge to be substantially free from injurious diseases and pests, and that
the consignment is believed to conform with the current phytosanitary regulations of the importing country both
as stated in the additional declaration hereon and otherwise.

Fumigation or disinfection treatment (if any): —

Duration |0f BXPOSUTE...«imveizvanssrssesiansantispassasasse: Chemical “and. it i iisiiesin e e tadaie e

Conoantrebion. ... oo cou it s rirssninssnn s e aah e

- ] T
(Stamp of = 3 PROTECTION

{\ SERVICE
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\___j

Name and address of exporter............ sl
AT e IS TN [

No. and description of packages, weight, .. ... .. Y7777 oy L e T o e T ot
Distinguishing marks................ o= M ............................................................................ :
Origin (Grown at®).... @ ALds ~ MM““" ...................................

7

§.T T SIERLY R T SRR . A iR S

Botanical nme}wrmw‘}u e
* State precise location.

This certificats is issued from informstion found or believed to be correct and no Lisbility sttsches to the Ministry or any
of its officers in respect of this certificate.
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May 6, 1960
Memo to: Mr., Kolkebeck
From: D.J. Rogers
I would like to have a $30.00 cash advance on the UNICEF
Grant to pay for photographic materials. The money will be
refunded when the grant has been cleared, which should be
the last week in this month.

David J. Rogers
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July 8, 1960

Mr. Hugh Miller
Director, Department of Agriculture
Hope Gardens

Kingston, Jamaica

Dear Hugh:

I want first of all to thank you and the other staff members
there who so ably assisted me in my most recent endeavor
with cassava.

I am very eager to help you in your efforts to obtain funds
from Special Funds, and to that end I have already had a
talk with the Agricultural Consultant to Special Funds,

Dr. G. Edward Nicholson. Dr. Nicholson tells me that you
are in a very favorable position and that one of the best
possible sources of information for you for your continuing
activities with Special Funds would be through Dr. Arthur
Lewis who, as I understand, is the Principal of the U.C.W.I.
Dr. Lewis used to be right hand man to Mr., Hoffman, the Dir-
ector of Special Funds. He will therefore be knowledgeable
concerning Special Funds activities and methods of operation.

They are quite receptive to the granting of funds to you, and
you should make your case as strong as possible by consulting
with Arthur Lewis. If you find any difficulties there which
you cannot overcome, I would be glad to help in any way that
I can., Once again, let me thank you for your assistance in
my endeavors, not only for this time but in the past. It has
certainly been a pleasure to work with you.

Sincerely

David J. Rogers
Curator of Economic Botany

DJR: MDF
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July 8, 1960

Mr. D. C. Webster

Crop Agronomy Division

Ministry of Agriculture

Hope Gardens, Kingston, Jamaica

Daar Don:

1 finail;hhave completed my peregrinations, and I think success-
fully. e specimens which we sent from Bodles arrived in good
shape and are now awatfing the decision as to which laboratory
will do the protein analyses.

Believe me, I had more problems by far in getting the material
off from Belem than we had in getting the material from your
home. You have no idea how much better off Jamaica is than is
the Amazon region of Brazil. I finally ended up by seading my
specimens back in the frozen meet locker of a ship which regu-
larly travels between Belem and New York. Fortunately, these
spscznens have arrived in good shape.

It really was a pleasure to see you and to work with you, and
I trust that our future plans for cassava will materialize in
the not too distant future. I shall keep you informed of these
activities. I shall also send you a copy of the analysis made
on the leaves so that you can get some notion of what has hap-

I asked the people in Puerto Rico to send Bell the citrus sport
which they have there. I would be happy to know from Bell when
and if this material arrives. Please give him and others there
in the Crop Agronomy Division my regards. Let me hear from you
at your convenience.

Sincerely

DJR: MDF
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July 8, 1960

Dr. Carlos G. Moscoso
ricultural Experiment Station
Rio Piedras, Puerto Rico

Dear Carlos:

I certainly do appreciate the fine efforts that you made
in my behalf during my stay there. It was a pleasure to
meet you personally and to know of the fine activities
which are in progress there. By comparison with all the
other areas which I have visited, your activities stand
head and shoulders above those which I have seen. I .
trust that we shall have an opportunity in the near
future to visit again.

Please let me know if there is any way in which I can
help your activities along. If g have futher inter-
esting materials to report on, C BOTANY will be
most honored to have the chance to publish them.

Please give my regards to your wife and to the others
at the sfation.

Most sincerely

DJR:MDF
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July 8, 1960

Dr. Hans Ph. Huffnagel
PAO Agricultural Economist
Caixa Postal 298

Belem, Para, Brasil

Dear Hans:

Your application for membership in the Soc iety for Economic
Botany has been duly filed. You should be hearing shortly from
Dr. Richard Klein, the Chairman of the Membersli Committee. We
are very pleased to have you with us in the Society and look
forward to your activities. Let me say again that the Society
is only as atrcmg as its members make it. Your recommendations
and suggestions for activities will be warmly received.

It was a shame that we had no more opportunity to converse
during my stay in Belem. There are many questions that I would
1ike to have asked, but I had no opportunity to do so. However,
the few days that we did have were certainly pleasant ones, and
I certainly appreciate your endeavors and your wife's in helping
to make my stay pleasant. We certainly hope that your projected
trip to New YOrk materializes, and once again be sssured that
we would like to have you come for a visit to our house during
that period.

I have written to Jeff Gray. In the event,that one of the let-
ters does not reach either you or him, giw'.‘ him my best regards
and thanks for his co-operation.

I have recelived the copy of the paper which you so kindly had
typed for me on the study of mandioca. This is much appreciated.

Most sincerely

David J. Rogers
Curator of Economic Botany

DJR: MDF
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July 7, 1960

Mr. Ge?e G. Gra
Chief, O/aNBSC() Mission to the Amazon

Caixa Postal 298
Belem Do Para, Brasil

Dear Jeff:

I finally have an opportunity to thank qu for all of your help

to me while I was there in B€lem. My live material arrived safely
here in New York and is now in good hands. The ship arrived, an!
I had no trouble in getting the material off. Fortunately, it
had remained frozen the whole way, and Inm large part this is due
to your suggestions and help.

I wish also to express my gratit to you and your wife for mak-
ing 1ife more pleasant in Belem. ances are good that if I had
not met you I would not have had a chance to meet the Bartletts.

I intend to write to the Chief of the FAO Mission, Dr. Glesinger,
to &ncourage him to allow you to make a report in ECONOMIC BOTANY
on the tremendous surveys of the Amazon forest. The more I think
about it, the more important this of information seems to me
to be. Certainly the experiences ch you have had over the long
years in Amazonia are so much more valuable than those "quick and
dirty"™ reports of specialists like myself who come for two weeks
and know all the answers.

Let me again express my sincerest thanks to you and your wife for
your fine help.

Most. sincerely

DJR: MDF
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July 7, 1960

Dr. Joao Murca Pires
Instituto Agronomico do Norte
Belem, Para, Brasil

Dear Murca:

This letter of course will not reach you before you take of f
for your journey with Bassett Ma re. However, I trust that
you will have it there in your of fice when you return. I
trust that your trip will be a successful one, as I am sure
it will be with yours and Dr. Egler's assistance.

Let me thank you for the tremendous kindnesses and assistance
shown to me during my visit there. Without your assistance
it would have been impossible to have accomplished the mis-
sion upon which I set forth. All of the material which you
sent off on the ship arrived safely here in New York and is
now in the laboratories of The New York Botanical Garden.

If there is any possible way in which I can assist you in
your endeavors, I would be most pleased to do so. Please
give my best regards to Miltonm.

Sincerely yours

DJR: MDF
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ESTADOS UNIDOS DO BRASIL
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Pﬂr htmcﬂmwg de la Conventlon International of the :““m"ﬁ:
Pflanzenachutskonvention 1351 pour ls Protection des Végétaux 1951 e i e by
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que os vegelals, partes de vegetal ou produt o abaize d oS, ou suls P foram
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4 P livres d © pragas ivas; e, que a partida esti de acirdo com a legislagio

fitessanitiria vigente do pais importader, tanto no que & i abalzo, como & outras exigéncias

einen des brasilignischen Pf h B grindlich untersucht und nach seiner besten
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aes d et ledi des cultures; et que l'envol est estimé conforme aux
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Beschreibung der Sendung
Description de l'envol
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Analytical Results of Forty-eight Samples
——tGate Tubeyy - TR

el o mate b Ho Rpucithit it o K
/Vil..&ur?fi‘hmfrjﬁhit /)ﬁ-m-.-/»d-/d-lnf/q

% Starch | % Starch % Starch | % Starch
Sample Original Moisture Sample Original Moisture
Material | Free Mat, Material | Free Mat,

Ly 17.6 T74 38 23.8 73
12z 17.5 754 22 18,7 773
35 25,9 79.6 14 29.5 80,1
69 24.8 8.2 2 9.9 63.4

7 13.1 70.7 3 9.7 &
33 18.9 78.4 33 25.1 79.9
62 10.6 69,4 1 11.6 63.0
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L7 8.7 65.0 17 19.2 75.8
25 12.9 712 20 20,5 75.3
L5 17.2 76.0 70 15.4 75.1
16 16,7 4.9 59 23,2 78.0
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NOTA INFOREMATIVA

Estacitn Experimental Agricola
Universidad de Puerto Rico Ndmero 5
Rio Piedras, Puerto Rico Junio 27, 1960

DISTINGUIDO VISITANTE OFRECE CHARLA A TECNICOS DE LA
ESTACION EXPERIMENTAL AGRICOLA, RIO PIEDRAS

El sefior David J. Rogers, Editor de la revista Economic Botany,
visitaré la Estacién Experimental Agricola el martes préximo, 28 de
iunio del afio en curso.

Ese dia, el distinguido visitante ofreceré una conferencia al personal
técnico de la institucién, a las 9 de la mafiana, en su Salén de Asambleas,
sobre el tema: "El Campo de la Boténica Econémica, sus Nuevos Aspec-
tos y el Trabajo que L.leva a Cabo el Jardin Boténico de Nueva York en
es‘as Disciplinas'’,

A tal efecto, la Direccién de la Estacién Experimental Agricola
invita a dicho acto al personal de la agencia y a todas aquellas otras perso-

nas interesadss en este tema,
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ESTACION EXPERIMENTAL AGRICOLA
Universided de Puerto Rico
Rfo Piedras, Puerto Rico

Circular 2k de junio de 1960

AL PERSONAL TECNICO

Compafieros :

El sefior David J. Rogers, Editor de la Revista "Economic Botany,"
nos visitard el martes préximo 28 de junio.

Ese mismo dfa nuestro distinguido visitante dard una conferencia
a les 9:00 de la mafiane en nuestro Salén de Asambleas, sobre el
tema "El Campo de la Botdnica Econdmica, sus Muevos Aspectos ¥
€l Trabajo que Lleva a Cabo el Jardfn Eoténico de Nueva York en
estas Disciplinas."

Por la presente se autoriza a los miembros del personal tdenico
destacado en Rfo Piedras a que asistan a esta conferencia.

Cordialmente,

Director iedo

ll . . .
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UNIVERSITY OF PUERTO RICO

AGRICULTURAL EXPERIMENT STATION
SEED FARMS DIVISION
RIO PIEDRAS, P. R

May 26, 1960

Dr. David J. Rogers
Managing Editor

Economic Botany

New York Botanical Garden
Bronx Park, N. Y. 58, N. Y.

Through the Director's Office

Dear doctor Rogers:

I received your letter of May 19, 1960, and I am pleased to
hear that you are contemplating a stop over in Puerto Rico on your
way back from South America.

I tried to make arrangements for you to stay at our University
Guest House, but unfortunately, their accommodations have all been
spoken for in advance for the first of July.

However, if you will give me an idea of the type of Hotel
accommodations you prefer and the approximate date of your arrival,
I shall be glad to make reservations for you at one of the better
San Juan Hotels. Rates range from $10.00 to $15.00 and up daily
for a single room with bath.

If you will let me kmow your flight number and arrival date
I shall try to meet your plane, if you can arrange to arrive during
the day or early evening.

I should like to have an idea of your particular interestis at
our Experiment Station in order to arrange interviews with key
personnel and also to set up a tentative trip schedule in case you
would be interested in seeing some of our Substations and points
of interest around the island.

If your schedule is not too crowded, would you consider the
possibility of giving a short talk or lecture for the technicians at
our Experiment Station?

I shall be looking forward with pleasure to meeting you, and
rest assured that we shall do everything possible to make your stay
in Puerto Rico enjoyable.

Singergdy yours,

arlos G. Moscoso, Head
Seed Farms Division
cc: Mr. Arturo Rogue, Director
Mr. Enrique Molipary, Editor
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May 19, 1*0

Dr. Carlos G. Moscosco
icultural Experiment Station
Rio Piedras, Puerto Rico

Dear Dr. Moscosco:

I am tentatively planning to stop in Puerto Rico on the
way back from Belem about the first of July and would
like to have an opportunity to meet you and to see some
of the experimental work there.

I will probably have only two days in Puerto Rico be-
fore I must return here, and I wonder if I might impose
upoa your good nature to arrange for some sort of housing
accommodations and to let me know what sort of transporta-
tion is available. I trust that this is not too much of
an imposition, and I certainly do hope to meet you then.

I shall be more specific on theexact dates and times after
the middle of June; but if these dates are not convenient
to you, can you please get a reply to me here before the
first of June.

Sincerely yours

David J. ers
Managing tor
ECONOMIC BOTANY

DJR: MDF
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FOR THE 9 Hay

Hedo Humphrey

This will confirm my edvices today as to Birds &ye experience in
shipping samples long distances packed with dry ice. Ry distance I am referring
here to Trans-itlantic shipments, as well as Trans-Continental. They follow &
rule of # to 3/k of & pound of dry ice per how of transportation, This is of
ocourse for shirments consisting of up o 10 ar 12 1bs of product. If the
transportation is to take 20 hours then it would be between 10 and 15 lbs of
dry ise. The dry ice should be distributed between the top and bottom of the
packages, and there should be sufficient i.e. plenty of insulation,

Likewise I repeat again, that whoever is to receive the shipment should

be advised by cable so that the shipment will not stand around too long at
destination,
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May 5, 1960

Dr. Rubens Rodrigues Lima, Director
Instituto Agronomico do Norte
Belem, Para, Bra=zil

Dear Dr. Lima:

Enclosed please find a letter of introduction from Dr. Maguire.
As you are hodoubt aware, there is considerable interest in
the possible use of the foliage of various cultivars of Manihot
because of the high protein content of this foliage.

The United National International Children's Emergency Fund
(UNICEPF) has asked me to proceed with a study of the 't{:s of
amino acids which are present in the proteins., It is ortant
that these analyses be made to determine whether amino acids,
which are significant for the nutrition of man and animal, are
present .

I would be very pleased if it would be possible to collect a
small number of leaves from several of the varieties of Manihot
which you have at your Experiment Station. I would also 11k

to make dacumtu¥ herbarium specimens of each of the varieties
from which the leaf samples are taken,

I plan to be in Belem about the middle of June. The exact date
has not yet been fixed, but I would say that perhaps June 15 is
close to the time when I will arrive. I plan to be there in
Belem for ten or twelve days, taking the samples and talking
with you and various members of your staff on other fascinating
peosibilities in the study of the cultivated mandioca.

Very sincerely yours

David J. Rogers
Curator of Economic Botany

DJR: MDF
Enclosure
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April 29, 1960

Tnstitute Agroncatos do Narte
Belem, Para, BRAZIL
Dear Dr, Lima:

This will introduce Dr. David J. Rogers, Curator of Economic Botany
at this institution,

Dr, Rogers is engaged in nutritional studies related to the genus
Manihot on the behalf of UNICEF (United Nations International Childrens' Emergenay
Fund),

He is visiting Belem and the Instituto to consult the extensive
cultivars of Manihot that you have in your experimental farm, ihlulumdk.
Rogers that you would welcome his visit and would be very pleased to lend him the
facilities of the Instituto in this matter,

nuuwrmmmmmmmmmm.

Sincerely,

Bassett Maguire, Head Curator
Coordinator of Tropieal

BMigg
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26 April 1960

Dr, Elmer L. Severinghaus

School of Public Healtk and
Administrative Medicine

600 West 168th St.,

New York 32, N. Y.

Dear Elmer:

BEnclosed is a report on fermentation
of cassava which may be of some interest to
you,

Sincerely yours,

Digitized by the Hunt Institute for Botanical Documentation










April 28, 1960

Mr. D. C. Webster

Food Crops Specialist

Crop Agronomy Division

Ministry of Agriculture and Lands

Hope, K ton 6
Jauica. w? 7

Dear Mr., Webster:

I should know by now that, when dealing with such agencies as UNICEF,
the first stated plans are never the ones which eventually mature,
The situation certainly has been modified since I last wrote you

on the 15th. Now I plan to be in Jamaica on or about the first of
June and will stay for 10 or 12 days.

This being the case, I do not wish to delay your harvesting or
further upset your plans for varietal tests. May I suggest, how-
ever, that since I will not need great quantities of leaf material
the varieties which are now in the museum plot be allowed to re-
main and that you go ahead with your variety trials at your con-
venience. In the event that you decide to harveds the variety
trials before my arrival, I would very much appreciate it if r
could make observations of the following mature (be assured that
the observations are only approximations and do ;ot have to be
quantitative):

1. Approximately how much total foliage is produced by

each of the varieties at the stage when harvesting for
roots,

2. The approximate differences between each of the varieties
in the variety trials on the amount of foliage produced,

You can see, of course, what I am a for. We want to know which
varieties yield the highest total quantity of foliage at root ma-
turity. When I come down in Jume, I will probably see if we can
estimate the economy of foliage production.
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Mr. D. C. Webster -2= April 28, 1960

The method of preparation of samples is still open, inasmuch as
the UNICEF people have decided that we should run only amino acid
analyses and not collect sufficient materials for additional rat-
feed nutritional studies, I am glad that they have chosen to
do it this way because I feel that the nutritional studies would
be much more appropriately made after we know the type and amounts
of amino acids present in the proteins.

I am sorry for this modification, but I am sure you are well aware
of the intricacies of planning in such organizations as UNICEF,
and I cannot apologize for them., At any rate, I am fairly certain
that I will be there on or about the first of June, and I look
forward to seeing you then.

Sincerely yours

David J. Rogers
Curator of Economic Botany

DJReMDF
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April 15, 1960

Mr. D. C. Webster

Crop Agronomy Division

Ministry of Agriculture and Lamds
Hope, K ton 6, Jamaica, W, I,

Dear Mr. Vebster:

1 am very pleased to hear from you and to know that you have
gone ahead with the variety trials of the cfltivars. :

I hope that it will be no great difficulti to to postpone
the harvesting of the present plamting until after the first
week in May. I plan now to be in Kingston on the second or
third of May and will be there for at least one week collect-
ing foliage for the amino acid analyses. If it is not dif-
ficult for you to postpone the harvesting, it would certainly
be of great assistance to me.

1 would like to ask gpur assistance in advance of -Lminl
to locate,if possible, an apparatus either within the Depart-
ment of Agriculture or perhaps in the Unimsi.tz College of
the West Indies for f:eeu-dziing. Because of the fragility
of the protein materials, it is advantageous to prepare samples
using the feeze-drying technique. If such an apparatus is
somewhere availlable there, it will facilitate the preparation
of the samples for the amalyses. If you could make one or two
phone calls to find whether or not such an apparatus is avail-
able, I will appreciate it. If we do not locate a freeze-
drying a tus in Jamaica which can be used, we will have to
make special provisions for sending the fresh material back
here where such equipment is available.

work will be sponsored the United Nations Intermational
hildren's Emer y Fund (UNICEF). They are quite interested
;_.nl:he possibilities of the nutritiomal aspects of cassava
oliage.

1 trust that my request for a delay of harvesting and for in-
formation on the freeze-drying equ!p-mt will not be too bur-
densome to you. I look forward to seeing you again, and I

shall call n arrival., If you have other activities on
the 2nd or 3rd May, please do not feel it necessary to cancel
your regular appointments.

Sincerely yours

David J. Rogers |
tor of omic Botany .

. . DJR:MDF h ;
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Our Ref: ff’./.’.‘;’ffz‘.‘: s ve

David J. Rodgers, Esq., Ph,D.,
Curator of Economic Botany,
The New York Botamical Garden,
New York 58,

New York.

Dear Dr. Rodgers,

Your letter dated 1bth March, 1960, addressed to the Director of
Agriculture has been referred to this office for direct reply.

We are very glad to see that you are still interested in cgsaﬁa"‘
and it will be a pleasure to co-operate with you in further studies on this

erop.

The museum plot of your 49 cultivars has been maintained at Bodles
as well as a variety trial of the cultivars. Our plans are to reap and
repeat these in April/May tbis year. If you are interested in the foliage
at this mature stage arrangements could be made to collect samples befare
reaping. If, on the other hand, you prefer more succulent foliage and
further samples as growth progresses, a special plot could be sest out for
you. We cannot at this stage decide whether additional funds will be
necessary until we know such details as the amount of foliage of sach
variety necessary for one sample, the conditions under which these must be
collected and prepared for despatch to you, and whether it would be necessary
to set out special plots for your purposes.

Flease lst us know early whether you are interested in the present
mature foliage and how much of each cultivar you would require as well as
instructions for packaging and mailing. Informetion on the details mentioned
in paragraph (3) would also be appreciated.

Yours faithfully,

€hidil

D. C. Webster
Food Crops Specialist.
DCW /emg
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April 6, 1960

Dr. Max Milner
UNICEF
United Nations, N. Y.

Dear Dr., Milner:

It was certainly a pleasure to meet and speak to you
and to the other men there. I recall Dr. Teply's name,
but I am not sure that I have the other gentlemen cor-
rectly identified. I would appreciate it if you could
give me a thumb nail sketch each man so that I can
better remember his endeavors.

I would like to try to summarize our meeting, both for
own benefit and to see if this checks with rﬂr
recollections. Pirst, the problem of nomenclature is
still one which you ' to check as there n{‘bo a

possibility of some previous work in your office.

Second, your systematic investigation of suitable pro-

teins for nutrition includes studies of not only known

protein sanrces but also possible other plant materials
whibh may be utilized by approprite processing.

Third, you are quite interested in the cassava leaf
protein and will be watching the developments which we
are now following with Dr. Sebrel.

Fourth, you would be pleased to see in operation at The
New York Botanical Garden a program for gathering in-
formation on protein rich plant sources and would be
willing to endorse such a program.

1 thinok that this summarizes our discussion. I will
be happy to mote your correctioms, if any, of this
summary.
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Dr. Max Milner -l April 6, 1960

As you know, a verbal endorsement of a program is fine;
but when it comes to mentioning this in a request for
funds for such an endeavor, it will be necessary to

have some formal statement of this interest. I wonder

if you would be willing to give us a formal endorsement

if and when I prepare an outline of our intended endeavors.,
If you will, on behalf of UNICEF, I feel sure that this
snfport will be in large measure the difference between
failure and success of our proposal.

I plan in the near future to set up a program outline
which would state our goals and give you some notion of
that for which we would like support. I am enclosing
herewith a draft of a proposal for our information re-
trieval program. This draft has not been directed to
m{eagmcy as yet, but I trust that we will soon be

able to propose this to Rockefeller or other agencies
capable of supporting it.

Once again it was a pleasure to have met you, and I look
forward to some fruitful co-operation between us,

Sincerel y yours

David J. Rogers
Curator of Ecomomic Botany

DJR:MDF
Enclosure
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March 15, 1960

Dr. Elmer L. Severinghaus
Institute of Nutrition Sciences
Columbia University

600 West 168th Street

New York 32, N. Y.

Dear Dr. Severinghaus:

Yesterday we sent you a copy of a letter which I
wrote to the Director of Agriculture in Jamaica.
This was a mere indication of the fact that we
are procesding to get together information for the
needed funds for this pro ject.

We have been somewhat delayed in the Rockefeller y
Institute because the people we need to contact

there are out of town and will not be available

until next week.

We are going ahead as fast as possible.
Sincerely yours

David J. Rogers
Curator of Economic Botany

DJR: MDF
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March 14, 1960

Director, Department of Agriculture
Hope Gardens
Kingston, Jamaica

Dear Sir:

Once again I would like to ask your participation in fur-
therance of studies of cassava which you and your staff have
so greatly aided in the past. Because of new evidence, nu-
tritional studies on these plants have become of much greater
significance. In our co-operative studies be%ma in 1954,

we were primarily interested in the numbers of varieties of
cassava in Jamaica. After several years' study the collec-
tions at Bodles seemed to represeni at least a major portion
of the actual number of varieties found there. The fine
work of your scientists in the Department of Agricultural
Chemistry shed some light upon the possibilities of the pro-
tein of the foliage as an excellent source of vegetable pro-
tein. Results of these studies are summarized to some extent
in the enclosed reprint.

The Institute of Nutrition Sciences of the School of Public
Health at Columbia University has a tremendous interest in
tropical nutrition problems. Having seen the evidence as
presented in the enclosed reprint, the department finds the
possibilities of further studies quite interesting. The
Directors of the Institute, Dr. Sebrel and Dr. Severinghaus,
have proposed that further analyses of the amino acid con-
tent of the varieties now collected and growing on your sta-
tions would be of great value. They are willing to support
these studies both from the standpoint of the necessary labor
and time which would be required of you and your staff for
assistance in this program. We propose to have the chemical
ana lyses mfidthe selected samples of cassava made at the Rocke-
feller Ins te in New York City.

I will be pleased to hear if you are interested in further
co-operative studies, this time with some recompense to you
for your fine co-operation. Briefly, the studies that I would
like to make on the cassava plants are as follows: (1) col-
lections of specimens from the fidd at Bodles (and perhaps at
Grove Place); (2) analysis of the amino acids in the foliage of
these se@llected materials.
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Director of Agriculture, Kingston -2 March 14, 1960

As you are probably aware, there are several amino acids of
high importance to human and animal nutrition. These may
or may not be present in the proteins of the cassava plants.
Until accurate analyses of the amino acid content of the
cassava protein are made, it is rather difficult to progress
to further studies on their nutritional significance. We

would hope, therefore, to make precise analyses of the amino

acids of the varieties now growing at the stations mentioned
above; and if these analyses show sufficiently high percent-
age of the needed amino acids, then I am sure that further
nutritional studies will be forthcoming.

With this background in mind, I would be pleased to know
(1) the present state of those varieties which we had in
cul tivation at Bodles; (2) are they now available to be
sau;;led for their foliage? (3) what funds would you need to
assist for approximately one week's work om the part of
two or three laborers? {4) what funds would you need for
maintenance of the plot, both to bring it idb good condi-
tion for collecting of material and for maintenance of the
plot in the event that the am1¥ses offer interesting enough
results to continue the work? am, as you can see, quite
interested that you not be overburdened financially in the
assistance which you have to have for the continuation of
the growth of the plants for these analyses. I ask these
questions in broad terms so that you can give me a general
estimate of labor and other necessary costs to you.

We would like to have this information as soon as it is
possible in order that we may prepare a budget for the carry-
ing out of this work. Looking forward to your early reply,

I am,
Sincerely yours
David J. Rogers
Curator of Economic Botany
(formerly of Allegheny College,
Meadville, Pennsylvania)
: MDP
Enclosure
CC”‘_{C\z-d.--,
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Columbia Unibersity

SCHOOL OF PUBLIC HEALTH AND ADMINISTRATIVE MEDICINE
oF THE
FACULTY OF MEDICINE

LUA 5 : 5. r ‘0 600 WEST 18874 STREET, NEW YORK 32, N, Y.
* v
INSTITUTE OF NUTRITION SCIENCES February 5, 1960
g0 65
ng b=

Dear Dr. Rogers:

Thank you for your letter of January 29th and for returning
the manuscript on cassava. Last wWinter after our conversation
Dr. Sebrell wrote to Dr. Cruikshank about studies in this
field. The reply came back firom Dr. Waterlow which said in
essence:

"You will see that our problem up to now has been one of
manpower, rather than of money. Neither Cruikshank nor I
have the staff to embark on such a project ourselves, except
for the testing in human beings, which is what we are pri-
marily interested in. If you could give us any advice on
the scientific lines which this work should follow, we

would be very grateful. Then we would be able to see whether,
in order to follow those lines, more money is needed than the
government of Jamaica can supply. If thiscwere the case, we
could make an application to you, as you have so kindly
suggested."”

Dr. Sebrell has been in touch with Waterlow on other matters

: -7 but nothing further has come of this project. If you think
' there is some possibility of reopening it, I shall be glad to

hear from you.
...--—-""""'—
Sincerely yours,

Elnsn [, Lvarirs Brrss

Elmer L. Severinghaus, M.ﬂ,’.'
Professor
Public Health Nutrition

Dr. David J. Rogers
Curator of Economic Botany
Hew York Botanical Gardens
Bronx Park

New York 58, N. Y.

ELS:aj
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PRCTEIN FOR LATIN AMERICA

Tstted by Dr. J. de Castro
?

=

1.0 PRELIMINARY CONSILERATIONS REGARDING
HEED FOR THE PROGRAM

1,1 General aspects of the Protlem in
Latin America

ASCOFAM (World assoclation for Strug-le against Hunger), through its
Administrative Council, has conceived several projects for the coming peried,
among them being one to obtain proteins in sufficient quantities to take care
of the mutritional needs of the people of Latin America.

Surveys of living conditions carried out recently in various Latin American
countries have revealed the fact that this comtinent constitutes one of the great
world areas of undernourishment and hunger. This comes as something of a shock,
because the rest of the world has always considered Latin America a land of
abundance, an area possessing great natural riches,

The intensity with which hunger assails the aAmerican Continent varies from
cne region to another, different groups of factors being responsible in each,
Everywhere, however, diets are insufficient, incomplete and unbalanced, And one
of the most serious defects of these diets is a shortage of proteins capable of
supplying the amino acids indispensable for growth and vital equilibrium., This
protein/deficiency is quite accentuated, clearly revealing the limited consumption
of foods rich in proteins of animal orifin such as meat, fish, milk, cheess and

©ges.

Averare consumption of these products of animal origin is in fact among the
lowest in the world, far belew a desirable minimum. Annual consumption of meat
is less than 30 kilos per inhabitant; and consumption of milk, in many regions
of Latin America, is practically nil -~ less than 8 liters.

This low protein consumption is revealed in evident signs of deficlency.
It may in fact be stated that protein deficiency is the most intense, most wide-
spread and most serious of all the forms of hunger that afflict this continent,

The first expression of this deficiency in a biological sense is retarded
growth and low stature of a majority of individuals at various ages. Other
results are reduced organic resistance to infectious diseases and to fatigue,
which in turn lead to lowered working capacity and therefore lowered productivity,
In more serious cases of protein deficiercy we find typical alimentary dystrophies
such as hunger edema and kwashiorkorj these diseases, to which children are
particularly subject are quite widespread in certain areas of Latin America. A
report published by the FAO (Food and Agriculture Orgaenization of the United
Rations) and WHO (World Health Organization), based on a survey of various Latin
hmerican countries, points out that this region, along with black Africa and the
Far East, is one of the prime victims of kwashiorkor.

/2
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The shortage of proteins in Latin aAmerica has its roots in the social and
economic structure of the region, but it could be attemuated in a short time
through plans making proteins available at accessihle prices. Because such
proteins exist in abundance in Latin America, in various plants of the region if
not of animal, then of vegetable origin,

During a certain period it was thought that only animal proteins were
capable of furnishing all the amino acids needed by human beings. Observations
in various countries, however, as well as laboratory experiments, have demone
strated that it is possible to take care of these needs in large part by an
appropriate combination of certain foods of vegetsble origin, New perspectives
have thus opened for solution of the protein problem in countries too poor to
be able to consume emough animal products,

It is well known that plants contain a quantity of proteins that variss
greatly from one species to another, or even according tr the season., Certain
plants contain, in their leaves, seeds or roots, a proportion of proteins that
is very high indeed, The nutritive value of these proteins, meanwhile, varies
greatly; if some can be utilized rormally for human food (beans, peas), others,
particuldrly the proteins from leaves, are not easily assimilated by the human
organism.

Scientists have recently developed ways of extracting vegetable proteins
for human food, especially the proteins of herbs and leaves which are normally
used only for pasturage. T'resent scientific knowledge has already made it pos-
sible to transform these plants into industrialized food products that can per-
fectly well be eaten by men. : :

A plan of "Proteins for Latin America" should be based precisely on those
most recent developments of science. We are already familiar in this region
with many plants that are rich in proteins; some of these proteins are complete,
that is, capable of supplying all the amino acids essential to the human organism.
The Brazil nut, for example, produced in considerable quantities by a tree native
to the Amazonbasin, possesses a protein whose composition in amino acids is
comparable to that of meat.

Manioc or cassava, from whose roots a meal is prepared that is the basic
food of a large part of Central and South America, can also provide a meal, made
from its dried branches and leaves, with a higher average protein content than
that made from the roots. Other plants might be cited, such as the peanut, the
soy bean, the cashew mut, cotton seed, sesame, and many others.

With such an abundance of plants that could be used as sources of proteins,
it is incredible that this region of the world should continue to suffer from a
serious and chronic shortage of these mutritive principles.

1.2 The Specific Case nf Brazil

During the last few years, economic development has come on rapidly in
Brazil, Lveryone feels that the country must break through the barrier of back-
wardness, and fulfill the just aspirations of the people for a better life.

In spite of the growth, in physical terms, of agricultural produstion for
the internal market at a rate faster than that of population growth, a state of dis-
satisfaction persists as regards the quantities of certain essential foods made

/3
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avallable to the public. This deficiency arises because production is still
carried on in terms of the country's former dietary structure, which can no
longer take care of the needs of a working class with growing purchasing power;
and because the supply system is antiquated and incomplete, without adequate
installations for storage and distribution.

On the other hand the present agricultural structure of the country, marked
by one of the highest indexes of property sopcentration in the world, has led to
excessive increases in the cost of land. Iil fact, the price of land has risen
faster then that of any other utility. I{ has also made difficult the intro-
duction of new agricultural techniques. For these reasons ASCOFAM in Brazil
has taken its place among those who recognize the imperious need of an agrarian
reform that would increase productivity and permmit expansion of the internal
market through greater purchasing power of the rural populations,

Adequate planning for an effective sclution of the Brazilian food problem,
taken as a whole, will thus have to be based on structural reforms of a far
reaching nature. O0ld food habits must be changed and new ones rationally
established, The agrarian system must be reorganized and levels of productivity
raised, There must be a radical transformation in the systems and methods used
for stocking and transporting merchandise and for supplying the consuming centers.
And everything must be done to stimilate the industrialization and semi-industria-
lization of food products.

Before a program of such scope could be put into effect, exhaustive research
would be required, as well as the mobilization of public opinion and of capital.
Meanwhile somsthing simpler might be carried out, an emergency program designed
to take care of the most pressing dietary deficiencies.

The FAO estimates that human consumption of proteins in Brazil is on the
order of 5% grams a day per inhabitant, 17 being of animal origin. The deficiency
is quite marked, since each person should have 70 to 80 grams of protein per day,
30 to 40 being of animal origin. The above figures are a general average for the
country; there are population groups above or below the average - in direct pro-
portion to their greater or lesser income,

Information is lacking as to distribution of national income by social
groups; fipures are available, however, for the various geographic areas of the
country. Per capita income for the whole country is estimated at about 12,000
cruzeiros (1956) annually. On this basis, there are various regions that fall
below the average: the western Northeast, with 3,400 cruzeiros; tho eastern
lNortheast with 5,300; the eastern South with 5,500; and the West-Central with
8,500, Only three regions are above the average: the North with 14,600 cruzeiros,
the Southeast with 18,100, and the South with 12,900 - but even here there are
many low-income areas. Income in the states of Maranhdc and Piauil, in the western
Northeast, is hardly more than a quarter of the national average, while in the
eastern Northeast and eastern South it is less than half,

It is easy to judge from these figures how great the protein deficit must
be ameng the less privileged groups, particularly in the low-income areas. And
since proteins of animal origin are higher in price, and since the national
average is already very low, the deficiency of such proteins in the pcpulation
groups mentioned must be very nearly ccrplete,

Jb
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And in fact, protein deficiencles have been observed in various regiens
of Brazil, particularly among groups with the least purchasing pcwer. Investiga-
tions carried out in 1953 by the FAO and WHO in five Brazilian cities (Belem,
Recife, Beln Hrrizente, Pertc Alegre and Rio de Janeiro), among children of one
to five years interned in hospitals or living in poor neighberhoeds, brought tc
light many cases of multiple-deficiency dystrophies, including scme with the
full clinical picture of kwashiecrker. Although rare in Belem and Porto Alegre,
these conditions were common in Recife, Beln Horizonte and Rio de Janeirn., At
that time it was estimated that in certain parts of Brazil perhaps a third of
the children were suffering from protein defiéiency and were thus predisposed to
disease. In 1957, health examinations of 18-year-clds called to military service
revealed signs of various protein deficiencies in 48% of the conscripts. Even
in the Federal District, one of the country®s more privileged econnmic areas,
deaths of children between cne and four due to gastro-intestinal disturbances
were in 1958 some 30% af tntal mortality in the age group - a very significant
index of inadequate diet.

For these reasons it seems highly advisable to put into effect an emergency
plan tn promote the production of proteins, particularly those that are more
eheaply and easily cbtained - vegetable prnteins.

2,0 BALANCE OF INDUSTRIAL FACTORS
2,1 Availability of Raw lMaterials

As is well known, the preponderant sources of proteins in the habitual
Brazilian diet are cereals and legumes (beans). The former provide proteins in
small quantities relative to volume/calcries; the latter contain appreciable
quantities, but of a relatively lew biolcgical value.

But these are not the only sources of vegetable proteins, Rich in proteins

of high biocloglecal value, and available nn a greater or lesser scale, 'are: soy

beans (So, 'H& max (L) Piper); peamuts (Arachis hypognea L); Brazil nuts (Bertholetia
excelsa )T e
nuts (Orbigava specinsa (Mart) B, Rodrigues); coconuts (Cncon nucifera L);
cottonseed (Cossypium hirsutum L); molasses (derived frem sugar cane - Saccharum
officinarum L); and leaves nf the cassava (Manihot spp), which could aupﬁ:r
Targe additional quantities of proteins.

Farinaceous products eof high protein concentration may be cbtained from
the vegetables indicated.Also ypure proteins might ‘be'extracted from them, if
use were made of technological prncesses row available, Such products ceuld be
used for human food or as fond for animals - since stockraising in Brazil alsc
has to struggle against a shortage of proteins, particularly for feeding birds
and smaller animals,

In order that protein-supplying focds may not be subtracted from these
already available in the country - a mere transfer from sources already insuf-
‘ficlent - the raw materials for carrying out the Brazilian plan should be obtained
by making industrial use of what is now wasted, or by increasing primary pre—
duction itself.
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If advantage is taken of the proteins from cleaginous fruits, the result
will be additional production of vepetable fats and oils. Industrially speaking,
4n fact, those constitute the primary preduct, while the resulting cakes or
brans - the sources of proteins - are considered by-products. This represents a
favorable factor for industrializaticn of these proteins, since their raw material
4s a by-product and should thersfnre be available at favorable prices. The plan
for production of proteins, meanwhile, should take into account the situation
of the national and werld market for vegetable oils, that is, the prospect of an
inereasing shortage. This will be true if present ideas prevail, to the effect
that excessive consumption rf animal fats leads to an undesirable concentraticn
¢f cholesterol in the blerod, in which case a movement to substitute vegetatles
oils may be expected as the idea becomes more widespread.

Brazil prssesses a considerable industrial development in this field, with
333 producing establishments and some 17,000 workers. Almost LOO thousand tons
of vegetable. nils and fats are produced annually, worth more than 19 billicn
cruzeiros - not counting faoteries devoted exclusively to refining of cils for
food. These establishments are in a position to take care of a greater demand,
since most of them run at less than capacity.

As among the oleaginous fruits that exirt in Brazil, it seems to us that
those most appropriate for industrialization nn a large scale - whether on
account of present capacity and availability, whether because of low cost (see
following item) and satisfactory protein content - are cottonseed, peanuts,
babassu nuts, and soy beans,

As to taking advantage of other raw materials, such as stalks and leaves
of cassava or sugar-cane molasses, there is no tradition in the country, and
their industrial production will depend on adaptation of existing factories or
installation of new nnes.

Upon the initiative of the Sugar and Alcohol Institute, in cooperation
with the government of Pernambuco and the Office of Northeast Development, steps
are being taken to install at Cabe a factory that will make use of a by-product
nf sugar manufacture, the molasses of the Presidente Vargas Central Distillery.
The principal purpose is production of stock feeds.

As to production of meal from cassava tops, the protein content is scme
20%, and it is cbtained by simple drying and grinding., Production could be very
large in Brazil, as the plant is grown everywhere for its rcots, either the
bitter cassava (Manihot esculenta) grown for meal and starch, or the sweet
cassava (Manihot 5ipi), which is eaten like potatoes. These two plants con-
stitute the country's fifth largest crop, and cover an area of 1,100,000 hectares.
Use of the leaves for human focd, although known since eslonial times, is
restricted to a few regional dishes. They are eaten in the Northeast, bolled
and mashed, under the name cf manicnba.

In view of the fact that one hectare under cultivation produces about 30
tons of stems and leaves (containing 1800 kg of proteins), national preduction
may be estimated at 33 million tons, less the amount necessary for replanting
(3 tons per hectare).

To some extent, of course, the producer himself makes use of the stems and

leaves for animal feed. However, the great industrial establishments that process
the roots, particularly those in the South (S0 Paulp, Santa Catarina and
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Rio Grande do Sul), as well as the installations, now idle, belonging to the
Executive Commission for Manioe in the state of lio de Janeiro, should be
mobilized to make a start toward utilizing the stems and leaves of the plant.
Steps should also be taken to-insiull factories in the great manioc preducing
centers of Bahia (highest prrducing state), Minas Gerais and Pernambuco (4th and
5th producers), where processes for extracting meal from the root are still
primitive, and carried out in small rural shops of low production,

Meal produced industrially amounts to 30% of the green stems and leaves
employed, and contains 20% of preteins, Thus the industrialization of a fifth
(20%) of the stems and leaves currently grown would mean 1,8 million tons of
meal containing 360 thousand tons of pure protein. Such a quantity will not
seem excessive if we remember that the meal can be used in mixtures intended
for human focd, and can alsn be applied toward satisfying the great demand for
products rich in proteins for use in balanced animal rations. Such feeds are
particularly needed for the chicken industry, which has grown tremendously, cn a
rational and intensive basis, in recent years. ]

2.1,1 Favorable prices

Satisfactory supplies of raw materials already exist and are perfectly
available, or can be obtained through additional planting, but this is not the
only circumstance favorable to establishment of a protein industry. Another
-important and related factor has tp do with the prices at which the raw material
can be secured for industrial use. - :

Considering the problem from the angle of already availeble materials (one
‘ef the alternatives of the present pregram), we show in the follewing table, in
1958 cruzeiros, prices of certain pressed cakes of interest to the protein pre-
gram, and prices of the basic product at the source.

Prices of Raw laterials in 1958 (cruzeiros)

*'Farm produet ~  Price of pressed cake
at source in industry -
1 e o , per 1000 kg per 1000 kg
Lt of prt cost
Cottonseed 14,900 = 2,200 g 4,400
Peanuts with shells : e R e 5,300
Babassu nuts 11, 500 1,900 8,300
Cashew nuts 4,000 = =
Brazil nuts with shell . 14,200 - -
Coconuts with shell - 3,100 M= e U000 “. 16,900
Soy beans 4,300 ; 3,600 7,500

The prices of cashew nut as received by the producer and also of the re-
sulting oil, are quite low as compared to the others. This is because production
is entirely unorganized; the only demand is on ‘the part of one er two factories
in Ceara, which by the side of other items produce a food oil fer a limited local
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market, MNaticnal production is some 2500 tons, concentrated in the states of
Cears and Fernambuco (8¢, of the total), but ecological conditions in the East
and Northeast are extremely favorable to large-scale production, and there are
local plans in some places (Ceard) to stimmlate planting. The low price of the
cake and even of the oil results from the fact that it is a by-product of the
production of cashew nmuts for food,

Cocomut, from which copra is made and coconut oil extracted, although the
cake brings good prices, is not so useful for large-scale use because the protein
content is only 20} as compared to 40% with other cleaginous cakes. The cake
produced in Brazil at present results from extraction of 'coconut milk", a
product much used in cooking. The small production of cake has been taken over
in part by the baking industry in the form of meal, has been used in part as
animal feed.

In a generzl way, therefore, prices of raw materials represent a stimulus
and a promise of adequate profits in the protein industry.

2.1.2, Hypothesis of Existing Supply of Raw Materials

If we accept the principle that production of proteins should make use, first
of all, of material that now goes to waste or of new primary production, we will
dn well to examine the current situation of the various products we have been
considering as possible sources of raw materials, so as to familiarize ourselves
with the levels of production and judge how much effort we will have to make.

For this purpose we have constructed the following table, which gives a
balance of the 1957 and 1958 cutput of certain crops and the protein equivalents,

Production nf raw materials for industrialiszation of proteins

Area cultivated

(1000 hectares) Production (1000 t)
Equivalent in
_proteins .
1957 1958 1957 1958 4 1957 1958
Oleaginous
Cotton fiber) )2771 )2707 392 381 - - =
Cotton seed ) ) ) 78l 762 25 196.0  190.
Peamuts with shell 169 228 192 308 18 .6 55.4
Babassu nuts nie ol 87 Sl 7 6.1 6.7
Cashew nuts s v 3 2 20 0.6 0.4
Brazil nut with shell (1) (1) a7 39 8 3.0 ok
Coconut with shell 66 68  160(2) 181(3) 3 4,8 5a4
Soy bean (dry) 97 1071 22 131 38 L3.9 47,2
Total e sas - - - 289.0 308.7
Hon-nl nous
Maninc (tops) 1193 1227 30,000 5 1200

(1) About 550,000 produeing trees. (2) Equivalent to 48,000 tons of copra.
(3) Equivalent tn 54,300 tons of copra.
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Thus, in terms of protedns; ﬁational production of the oleaginous vegetables
cited in this study came in 1957 and 1958 to about 300 thousand tons, of which
193 thousand, or 5"4%, were derived from cotton seed,

For purposes of increasing protein production immediately, use of cottecn
is not to be recommerded, as this would lead to ever-preduction of fiber. The
acceptable and accessible course is tn promote cultivation of peanuts and sey .
beans, stimulate more extensive harvest of native Brazil nuts and babassu nutas,
and encourage certain tendencies toward broader culture of cashew nuts, Coconuts
should be abandoned for this purposs on account of the lew protein content of |
the cake, The products thus chosen contributed in 1958 with a production of |
113 thousand tons of proteins, or 574 thousand tens in primary form, Out »f |
this production in 1958, about half must have been used as animal feed in the |
form of babassu nut and sny bean cake,

The plan for production of preteins should be based, first of all on primary
production, since it is a plan for intensifying both producticn and consumption.
If this thesis 1s accepted, agricultural production must be stimulated up to the
point necessary for the industrialization of proteins. It must be kept in mind,
hawever, that parallel to the sbtaining of proteins through the vegetables noted
above, the plan alsp propeses to obtain them through industrialization of manice
tops, which implies making available to the market quantities so far unused, Ais
soon as production from stalks and leaves of manioc is begun, it will immediately
be possible to withdraw for human consumpticn an equal quantity of pressed-nut
cake of peanuts, babassu nuts and sny beans, materials now being used for animal |
feeds The proteins involved may be estimated at 60 to 70 tons, 80% from peanuts, |

The following table shows how much oroduction of raw materials would be
necessary to obtain 180 thousand tors of pure proteins from the selected plants,
A column has been included to provide an estimate nf the resulting ril, placing
of which on the consumer market, national nr foreign, must be considered.
Estimates of production are based on the 1958 relation ameng the varicus products,

Raw Material Production Necessary for the Protein Flan

In thousands ~f tons

RAW MATERIAL Froteins on
PRODUCTION .
#$oon-. Amount @ cf % con- Amcunt |
tent total tent
Peanuts with shell 492 18 88.4 49.1 % 167.0 {
Babassu muts (1) 150 7 10.7 5.9 67 100.0
Cashew nuts k) 20 0.6 0.4 47 1.4
Brazil nuts (1) 62 8 4.9 2.7 H 2,0
Dry soy beans 209 34 b 41.9 22 L6.0
TOTAL 916 180.0 100.0 335.4

(1) HMative products that are merely picked, not planted, and therefore without
great possibllities of expansion.
/9
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Present production of proteins from this group of plants, amounting to
almost 90 thousand tons, is more than 90% ropresented by peanuts and soy beans,
with 49% and 42% respectively. Babassu nuts contribute 6%, Brazil nuts 3%, and
cashew nuts only 0.4%, If the same proportions are maintained in the plan to
intensify production to the poiut of obtaining 180 thousand tons of proteins, the
figures will have to be increased to the amounts shown in the first column of the
preceding table, This means, in general, about 270% of 1958 production, something
that could be achieved with a preper campaign in one or two years, particularly as
regards peanuts and soy beans, with which two crops a year are possible. It should
be noted that this hypothesis makes a simple expansion of agriculture the instrument
for supply of the protein industry.

At present thess products are heavily concentrated in certain areas of the
country. Thus Sao Paulo produces more than 80f) of the peanuts, Rio Grande do Sul
a little less than 90% of the soy beans, Maranhao about 853 of the babassu, Ceara
and Pernambuco more than 95% of the cashew nuts, and the amazon 100% of the Brazil
nuts, 4side from babassu and Brazil nuts, where systematic culture apparently
cannot compete with native production, all these plants can be ralsed in other
parts of the country. After all, they are tropicazl products, and experiments
already made have shown what regions are ecologically most appropriate for them.
Thus the plan for increasing production of raw materials will have to be based
largely on products that can be systematically cultivated and that have a short
vegetative cycle, contrary to the case of extractive products.

Thus the estimated figures in the preceding table, based on the proportional
distribution of present Brazilian production of these items, will have to be
revised when specific projects are prepared, when areas of cultivation are se-
lected and location of plants decided on. Substantial inereases in production cf
babassu and Brazil nuts will clearly be difficult, and cultivated products will
have to be increased accordingly. This possibility should not be forgotten, as
well as the possibility, according to the location chosen for the industry, of
substituting one source of protein for another. For this purpose specific studies
of costs and adaptability of plants to growing conditions will be necessary.

As regards the oil, about 335 thousand tons will be produced as a result of
the protein industrialization plan indicated, and its aprearance on the consumer
market is a problem that will have to be faced.

As is known, Brazilian consumption of fats (48 grams per day per inhabitant,
equivalent to 432 calories) is below the recommended level; it should be from
€0 to 70 grams, equivalent to 600 calories., Increase of Brazilian consumption to
recommended levels would mean absorption of 250 thousand tons more of vegetable
oils and fats annually (10 grams more per inhabitant per day). Hewever, this
still would not take up all the oils resulting from the protein industrializatien
plan, There would be about 100 thousand tons left over, and this must be sold
abroad. The fact must be faced immediately, because a parallel solution to this
problem will lead to lowering the cost of raw material (pressed-out cake) and thus
to obtaining of proteins at more reasonable prices.

2,2 Capital to be lMobilized

Let us admit, for the sake of argument, that an industrial program for 50
thousand tons of proteins per year would require an investment somewhere between
100 and 120 million cruzeiros, This amount would be represented in part by the
foreign currency required to cover certain types of tools and equipment not
produced in Brazil, F'"
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The following table suggesting percentual composition of the investment is
merely a preliminary vrojection, and subject to ratification following studies
that really belong in the realm of industrial engineering (and frllewing further
study of the.problems of the raw material and technolopical process to be used,

exact lncation of factory, ete.):
% of investment (+)

Land 8
Buildings 17
Tonls and equipment
- in foreign exchange 4o
-~ in cruzeiros 20
Installations 10
Mounting, ste. S
100

(+) Only a part equivalent to 48 million cruzeiros would
involve spending of exchange.

3,0 THE INDUSTRIAL PROGRaM FOR FROTEINS
3.1 Hypothesis of Hew Production

It would be perfectly possible to launch the present industrial pregram on
‘a broader basis - to cover, for example, a production of 180 thousand tons of
proteins per year, as mentioned later. In item 2,1, indeed, we have defended
an undertaking on this scale. )

Nevertheless, there are certain circumstances and factors that must be
remembered, including conditions of the market; so let us think in terms of a
limited program to begin with, for example, 50 thousand tons per year.

. A definite decision as to the size of the factory will of course depend on
complementary investigations, which will take into consideration, among other
things, the profit-making potentialities of the enterprise,

The following table sets out the basis normally accepted by nutritionists
for determining the production of proteins necessary to take care of those groups
of the population which, because of age or special biological status, stand most
in need of proteins - the so-called "vulnerable groups" (item 4.2). We have taken

: these groups for the year 1560 together with the amount of proteins per capita
recommended daily, and have estimated the amount of proteins necessary tg take
care of only 1/3 of the quantities reccmmended,
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VULNERAELE GROUPS. AND THEIR PROTEIN NEEDS

Protein per Estimated Prnteins tn take care of

Vulnerable day recom- population 1/3 recommended quantity
groups mended (gr) 1960 (t)
per day per year
Pregnant w. 90 2,400,000 72,0 26,300
Nursing mothers 100 1,400,000 Lé.2 16,900
Infants 30 1,200,000 12.0 4,400
Pre-school ch, 4o (1) 1,200,000 156.0 56,900
(total (2) 13,000,000 259.0 74,800 (3)
oot Sl e Ted i 7,500,000  172.5 13,100 (3)
Fotail (general (5) 30,000,000  585,2 179,300
& (partial (6) 24,500,000  458.7 147,600

Mursing mothers: up to 6th month. Infant: 7 to 12 months, Pre-school children:
1 to 6 years. School children: 7 to 14 years, Notes: (1) Average for group.
(2) A1l children 7 to 14, (3) For 250 schorl days. (4) Probable enrollment 1960.
(5) Including all schoel children. (6) Including only those enrolled,

According to the calculations shown in the above table, if we are to previde
the vulnerable groups with 1/3 of the quantities ef proteins recommended by
nutritionists, we must produce about 180 thousand tons of pure proteins per year,
or in terms of a 40% concentrate, 450 thousand tons of such cpncentrate. In
order to judge the significance of this figure, we need only recall that it
represents about 70% of present preduction of cake and bran in factories making
vegetable oils, production that in 1958 amounted to some 630 thousand tons werth
1.5 million cruzeiros (at 2400 cruzeiros a ton).

If we propose to launch an undertaking to produce 50 thousand tons of proteins

per year - that is, about 28% of the thecretical needs estimated in the preceding
table - we must face certain factors on a national plane that discourage the
enterpriser, including cost nf the investment itself.

3.2 Choice of Location

The problems that will arise as the plan is put into execution, meanwhile,
can be more easily faced if it is limited, at the beginning, to taking care ef
the vulnerable groups of the region where the greatest deficiencies exist, that
is, the Brazilian llortheast., In this case the protein needed weuld be only 46
thousand tons (instead of 180 thousand for the whole country) and the resulting
oil would drop to a little more than 85 thousand tons. The northeast also nffers
favorable conditions for developing production of raw materials such as peanuts
and soy beans: there is a tradition of peamut growing in the Agreste and Breje

12

Digitized by the Hunt Institute for Botanical Documentation




124

regions of paraf{ba, in the Scrtaneja rezion of Alagoas, in the Central region

of Sergipe, and in the Litoral, Recdneeve and Feira de Santana regions of Bahia;
and there is a tradition of soy bean cilture in the Zertfo Central of Pernambuco.
The Nertheast is already the great Prazilian producer of babassu and cashew nuts,
And the repion itself could absorb a good part of the resulting nril, since con-
sumption is low and importation considerable (about 17,000 tens in 1958).

3.3 The Technological Process to be Used

The company British Glues and Chermicals, Limited, owner of the process
recently patented in Great Britain far producing practically pure proteins - the
so-called "II'P" - Impulse Frocess rotein - has nffered uSCOFAM rights to use
the equipment it may acquire without payment of royalties, provided the prcduct
is used in assistance programs; and provicded the factory functions as a pilet
project for experimentation, on an industrial scale, with varicus raw materials,
The English process extracts the proteins physically, by vibration, using
alkaline water under pressure and obtaining products with a high rate of protein
concentration, even when werking with raw materials containing a minimum cf
proteins-commrn grass, for instance, which contains only 8% protein when dry.
The final product is obtained after only a few minutes of work by the equipment,
without sclvents, and analyses show high indices of protein concentratlon, never
less than B0®, with excellent purity and integrity as regards cemposition cf the

. original amino acids. ;

4,0 MARKET PERSPECTIVES
4,1 The Potential Market

Protein shortages pointed out in this document indicate the existence cf a
broad potential market, which however is limited for the moment by lew purchasing
power of most of the needy populations and little prrduction of good vegetable
proteins at 1ow cost., It is to be hoped, however, that the coming years will
bring continued increases in the purchasing power of populatinns presently in
need, which by a parallel and spontaneous process will lead to a greater demand -
for proteins. Furthermore, the execution of a plan which, along with the present
project of supplying additional proteins to more vulnerable groups, promotes and

publicizes the erying need for greater consumption of proteins, so as to eradicate

at least the most serious forms of deficiency, will have the effect of stimulating
a greater demand for prrteins among those nf better income who suffer frcm protein
shortages, and thus hasten intensification of general demand.

Studies carried out by the Work Group have determined the advisability eof
beginning production of proteins in quantities sufficient to take care of the
needs of those vulnerable groups presently being aided by government or para-
government organizations, whether they supply protective fords free of charge in

keeping with their assistance plans or promote supply of low-cost foeds to specific

groups.

Once an initial market is assured through these institutions, expansicn of
production should take place by compulsory use in mixtures, as determined by law
on the basis of appropriate technical studies., A movement in this sense will have
to be promoted by ASCOFali, Tt will be similar to the cne in the United States for
enriching flour with vitamins, except that in Brazil it is a question nf proteins,
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Attention is eallued at this point to the fact that well-organized protein
associations, where proper account is taken of the eenstituent amino acids
involved, may result in a product of greater binlogical value than the sum of
their parts. A case in point is the protein of corn, which is considered ef low
biological value; when it is associated with the protein of milk, however, the
resulting product is of exceptional nutritive value, superior even tn milk pro-
tein taken alene.

Pressure in this direction should alsc be exerted through government measures
to rationalize meals for groups directly or indirectly under public control., This
includes the armed forces, as well as schnrls and hospitals maintained or sub-
sidized by them; also other nregans of nutritional assistance such as SAPS (Social
Security Food Service) and SESI (Spcial Service for Industry), which supply meals
tn large numbers of associates or beneficiaries. The rational preparation nf
such meals with industrialized vegetable proteins will in many cases permit
economies in animal proteins, nr provide good vegetable proteins for meals in
which the protein ratio is ton lrw.

Tais market alone conld absorb a protein production on the erder of 133
thousand tons per year, if the following figures are accepted:

Hypothetical Size nf Market

Estimated meals Coefficient Capacity of

Market elements monthly - adapted (%) protein
absorptisn
(tons per year)

Scheal children 50,000,000 40 244,000
Social Security, etc. 70,000,000 70 58,800
Armed forces 25,000,000 80 24,000
Hnspitals 20,000,000 50 12,000
Other 20,000,000 60 14,400
Total 185,000,000 i 133,200

(%) Coefficient in grams, proteins per meal

Finally, the commercial market itself should be considered, because it teo
will be greatly benefited as the general plan develops. The commercial market
will be in a position to put part of the production obtained into the hands ef
the economically more favored classes - which do not yet use sufficient quantities
of vegetable proteins, either through ignorance of their properties or because of
thelr present scarcity.

Al
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4.2 Vulnerable groups

Execution of the ASCOFAM protein plan will have to begin with the consumer
market represented by the government organs which care for those groups most
vulnerable to protein deficiencies - preinant and nursing mothers, infants, pre-
schopl and school children. &t present the plan of assistance to these groups
is based on US surplus dry milk, imported for cost of freight only by the National
Food Cemmission (CHa - Comiss@o Nacional de alimentag@o), National School Lunch
Program (CNME - Campanha Naclonal de Merenda Escclar), and UNICEF (FISI - Fundo
Internacional de .30C0!‘!‘O_E\l Infincia), which have drawn up the plans and exsecute
them throuzh the lpcal network of national institutions (Brazilian Legion of
Assistance, National Children's Department, Special Puhlic Health Serviece, and
others), or through regional institutions er state or municipal governments with
which they have entered into agreement.

In 1958 these plans took care of about 460 thousznd pregnant and mursing
mothers, infants and pre-school children, 167 thousand through the National Food
Commission and 293 thousand through U.ICEF, The Mational School Lunch Program,
for its part, took care of about a.million primary school children. The group of
pregnant and nursing mothers and infants reccived 60 grams of dry milk per day,
while pre-school and school children received 40. Thus, consumption of dry milk
that year amounted to a little more than 16,000 tons, which at the price of 7,000
cruzeiros (!.‘reigh‘b only) meant 110 million cruzeiros., Inasmuch as the type of
milk distributed contains 35.6 n/n proteins, it will be seen that present plans,
with 21.4 grams of protein per day, provide for 71 nfo-of the needs of infants,
2k ofo of the needs of pregnant women, and 21 n/o of the needs of nursing mothers,
while 14,2 grams of protein rer day provides for 21 ofo of the needs of pre-school
children and 20 ofo of the needs of school children.

According to broad estimates prepared by the Fational Food Cormission, the
groups most vulnerable to protein deficiency in Brazil will reach the following
levels in 19€0: 2,400,000 pregnant women, 1,400,000 nursing mothers, 1,200,000
infants and 12,000,000 pre-schoocl children - 17 million persons in all. This
total does not include children of schoel age (7 to 14 vears), about 13 million,
of whom 7 1/2 million will be enrolled in primary school. The total is thus about
30 million, if all children of school ‘age are counted.

Limited by lack of available financial resources and by absence of local
organizations for distribution, present plans take care of only a small part of
the most vulnersble groups: 8 ofo of pregnant and nursing mothers and infants,

1.5 o/o ef pre-school children and 20 o/0 of primiry students. Aid presently being
. given under plans of the lational Food Zommission and UNICEF need to be broadened
in the sense of embracing a larger number of persons with limited financial re-
' sources, while the National School Lunch Frogram also proposes to increase the
individual protein ration so as to take care of 1‘_!'3 of the student's daily needs.

Thers 1s no goed means of judging what portion of these vulnerable groups =
whether because of low family income or because of existing states of protein
deficiency - nught to be taken care of under present plans, With the exception of
the National School Lunch Program, which plans an increase of 20 ¢/o, these plans
face rigorous limitations and have nn expansion plans for 1960.
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T+ is thus of the very essence of the plan "Proteins for Latin America” to
oall the attention of governments to the situation of protein deficiency assailing
a large part of the pcpulationj and by utilizing all apprepriate means and measures
to eradicate the evil, it should prrmote ampliation of existing plans and should
establish adequate plans to bring greater quantities of proteins wherever they
may be necessary.

CONGLUSIONS

On the basis of the facts brought out in this report, and in view of the up-
surge of economic development naw taking place in Latin America, particularly in
Brazil, there is no longer any excuse for delaying a solution of one of the areals
most serious preblers, that is, the problem of raising indices of pretein con-

sumption.

Magnificent recent technological advances, permitting extraction of pure
proteins and concentrates from preducts of vegetable origin, place such a solution
within reach of countries cf limited economic development, Up until now the
practically prchibitive price nf animal protein has been an almost impassable
obstacle to raising levels of pretein consumption. A more practicable line of
attack had to be found, and has now been prnvided by the scientific developments
referred tn,

The present project represents a pilat experiment on the part of Brazil, but
it may well serve as an example and a stimulus to solution of the problem in other
Latin American countries. It will be carried out by initiative and under the super-
vision of ASCOFAM in collaboration with the Brazilian gnvernment, and very pcs-
sibly as part of the plan of a Wenrld Campaign Against Hunger now being developed
by the United Nations.

As a preliminary step, the leadership of ASCOFAIi has already made contact
with Brazilian financial groups, which have shown great interest in the project,
that is, in the installation of new Brazilian industries strategically located
with relation to raw materials and consumer markets.

Meanwhile, ASCOFAM has obtained authorization from the English company British
Glues and Chemicals Co. to install in Brazil the equipment necessery fer extraction
of proteins through the "impulse process". The Brazilian government is prepared
to give all assistance, both financial and technical, teward carrying out this
undertaking.

ASCOFAN is also in contact with international groups interested in the same
problem, in particular a group of Canadians who have shown great interest in
collaborating en execution of the plan.

. With these resources assured, ASCOFal{ is now proceeding to the second phase
of the program, which consists in drawing up specific projects for the execution
of each of the points brought out in the present report.

There have also been discussions and exchanges of viewpoints with UNICEF,

which is very much interested in production of proteins to take care of the needs
of children in underdeveloped regions. This is felt to be particularly impertant
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in view of the relative scarcity of dry milk, now that US and Canadian surplus
supplies are being reduced,

In general terms, such are the fundamental aspects of this project called
"Proteins for Latin America".

Although we have not yet come down to detalls and definitive formulations
on the material here studied, certain additional problems of a financial nature
should now be taken up, quite aside from the questions concerning industrializa-
tion of proteins so far raised, These may be summarized as fallnws:

a) Who will be the enterpriser, that is, who will be entrusted with the task
of carrying nut the industrial undertaking? One possibility is that the state
itself, through appropriate organs, might make the investment and sperate the
industry. Or the state could merely supply the stimulus (exchange facilities fer
importation of equipment, freedom from impert duties, peduction of internal taxes
and, abcve all, guarantee of markets), leaving the undertaking itself to private
initiative, Under present Brazilian conditions as regards consumer grods indus-
tries, the second alternative should be preferred.

© b) another of the final points to be worked out is the cost in foreign
exchange of the industrial program, and what the accompanying difficulties and
repercussions will be. In similar cases, prnblems arising in our balance of pay-
ments are being handled through application of Decree 42,820, which regulates entry
nf forelgn equipment, without exchange coverage, as share capital of the foreign
investor. In the present case, with the part of the investment in foreign exchange
representing scme 40 n/n of the total (althcugh British Glues, which proposes to
gollaborate with ASCOFAM by providing technical assistance and use of the technu-
logical precess, shows no interest in making the investment directly) this form
of cooperation would be the most practicable. Under the terms of Decree 42,820,
‘assuming that some foreign industrial group were prepared to take part in the
* undertaking, this could be wnrked out in the follnwing way:

1) Investment, foreign participation, representing the equivalent of
Cr 48 million (conversion of foreign currency, correspending to
equipment transferred from abrrad, at free exchange, for acquisi-
tion of shares);

2) Investment in cruzeiros on the order of Cr 72 million, which weuld
be covered by participation of Brazilian enterprisers. Eventually,
the foreign group itself, referred to above, if it wished to in-
crease the margin of participation in the social capital of the
enterprise, could transfer dellars from abroad tc convert them
into eruzeiros and acquire shares in the company;

3) Part of the imvestment in national currency, in case the enterprise

.4s lccated in the llortheast as discussed, would be partially covered
by state financing, although for private purposes, through the SUDEINE.
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AGvanVeen: bam

Pyved 12 April 1960

Dr. David J. Rogers, Curator
of Economic Botany, The
New Yrk Botanical Garden

Dr. Autret
¥ - 13/1 D t
Leaf Protein E:_;;:i;;ioua
APR 1 4 1940

Dear Max,

Here are some comments on your Memorandum for the Record of 6
April concerning Cassava Leaf Frotein. I am sending you and also
Dr. Rogers a copy of my pre-war publication on Cassava Leaves.

Young Cassave leaves have saved the lives of many people in Indon-
esia during the war. Most leaf proteina, however, deteriorate
during drying. You may kmow that Hrie has found a method of pre-
venting the deterioration of biological value by mixing leaf protein
concentrates with dehydrated cereal flours.

It is quite trus that large protein resources exist in fresh
leaves, but one should keep one thing in mind, and that is that if
one wants a good crop of Cassava tubers, one should not rob the
plant of its young leaves; in other words, particularly in a poor
soil, we ocannot have both a rich crop of tubers and of young leaves.

Of course, our Plant Production Division could probably provide
the common names of many legumes in most areas where they are grown.

Hoping that these notes are of some use to you,

Yours sincerely,

A.G. van Veen
Chief, Food Processing
and Preparation Branch

Nutrition Division

Dr. Max Milner
Senior Pood Technologist
Food Conservation Division
UKNICEF

United Nations
New York
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F40/WHO/UNICSF High-Protein Food® Programme

News Bulletin o, 1

October, 1957

#It is recognized that the expression "high-protein food" is not
altogether satisfactory, since the basic aim of the programme
is to make available foods or combinatiocns of foods, which
effectively supplement local diets, It is the quality of the
protein provided by the supplement, rather than its total protein
content, which is important, Further, a food which cannot be
called a high protein food may be a good supplement if consumed
in sufficient amounts, The term "high-protein food" is used for
purposes of brevity.
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Section 1

Summary of vurcoses of News Bulletin

A number of the groups workinz in the High-Protein Food Programme
have expressed a need for some medium of intercomminication which would be
more rapid than comventional publication, Further, there 1s a continuing
need to advise all cooperating groups as to the activities under way in FAQ,
WHO and UNICEF so that advantage can be taken of any informatien, products
or services which would be useful in their programme

Please note Section 7 where we are soliciting wour ideas for the
content of future issnes of this bulletin,

Section 2
Deseripntioh of TAQ/ HO/UNICEF High-Protein F B amme

The historieal development of the FAQ/ HO/UNICEF High-Protein Food
Programme need not be descrited here since manv of those who will receive
this bulletin participated personally in its development, It should suffice
to stats that many individuals, mational groups, as well as the international
agencles, have given serious attention to the problems of protein malnutrition
and practical methods for its prevention over a number of vears.

From the standpoint of the international agencies there were two
international conferences concerned with this subzect which are of particular
interest. One of these was convened in jamaica in 1953 -~ "Protein Falmutrition-
Proceedings of a Conference sponsored ointly by Food and Agriculture Organiz-
ation of the United Mations (Fi0), Vorld Health Organization (WHO), Josiah
Vacy Jr, Foundation, New York". The second confersnce was convened at
Frinceton in 1955 and resulted in a rather detailed cutline of the practical
measures which the international agencies might sponsor - "Human Protein
Requirements and Their Fulfilment in Practice’, sponsored 3jeointly by FiO, WHO
and gosiah Macy Jr. Foundation, New York. The latter document is recommended
reading for all who have particular interest in this area since it contains
most of the background as well as most of the guidelines presently followed
in the High-Protein Food Programme, It should also be hoted that soint FAO/
'THO Regional Nutrition leetings in South and Fast isia and in Latih America
have considered these problems in recent vears.

However, it may be useful to sketch briefly some of the more
important aspects of the programme as it has developed, The content of the
present programme has been ‘guided in an important way by the Protein Advisory

fl.l
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Group established by '/HO with representation from FAO and UNICEF, It has
been meeting twice vearly since hpril, 1956, The original functions of this
group were to advise on the safety and nutriticnal value of the producis to
bs included in the programme, However, as the programme has develcped this
group has btroadened its activities to include many related aspectis.

Increased production and consumption of milk has been a keystone of
the anproach of international agencies, as well as many national and local
groups, in efforts to combat protein malnutrition in children, FAO is specially
concerned with developing milk production, UNICEF's long range feeding and
milk conservation programmes carried out under the technical guidanae of FAQ
are designed to foster the use of both imported and indigenous milk to the
maximm extent possible, However, it has become clear that sources of protein
rich foods in addition to milk are necessary, There are many countries where
milk cannot be produced, or where there is 1little hope in the immediate future
of producing it in sufficient guantities. In some places there are strong
local beliefs that cow's milk is not suitable for infants and young children.
Inadequacies in transport and storage facilities, not to mention econowics,
further limit the range of practical usefulness of milk in many areas of great
need,

Seven criteria have been accept.ed by FAQ, WHO and UNICEF to select
additional resources of high protein foods which msy be useful, namely:

a) They must be already available locally or be capable of
local production.

b) They must be within the economic means of the particular
population group to eithei produce or buy.

¢) They must be easily transportable and have a long storage
life without refrigeration under conditions of heat and
humidity. .

d) They must be completely free of any toxic or other
delsterious effects.

e) They must ‘have characteristics of taste, odor or physical
properties which would make them acceptable food products,

f) They must have nutritional values such that they would be
expected to be effective protein supplements, and

g) They must be products not already being used maximally as
human food,

On the basis of these eriteria, six products have been selected
for study, These are: fish flour, sovbean products, peanut flour, sesame flour
cottonseed flour and coconut. Many others may be added to this list but have

;--a
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been eliminated, for the time being, either because their nutritional
properties are not well known, because the amount of the raw material is too
small on a world basis, or because a satisfactory and sconomical process is
not yet available.

Fish Flour

Fresh fish is available in many of the underdeveloped areas and there
is no doubt that the production of fresh fish could be expanded very substantial
However, lack of transport and refrigerated storage presents wider distribution
and use of this valuable protein.food., Usual methods of preservation such as
canning or freezing are too expensive for the groups of greatest nutritional
vulnerability. Smoking and drying offer some possibilities but fish so processe
do not have a long storage life under troplcal conditions, Recently, several
processes have been developed by which either fresh fish, or dehydrated fish
meal, can be defatted, decdorized and finished as an almost tasteless, odorless,
nearly white "flour", The deodorization step can be omitted for groups which
prefer a fishy taste in their foods, These fish flours retain the high bioc-
logleal value of the starting material, they are very stable to storage, and
can be incorporated into bread, other cereal products or into soups or stews
with excellent acceptability cf the resultant food, Since these flours contain
70-E0 per cent protein, relatively small amounts are needed to supplement child-
ren's diets. It is estimated that fish flour can be produced at a price which
would at least be competitive with milk on a proteih basis, The UNICEF/FAQ
assisted pllot plant in Chile should be in operation this vear or early in 1958.

Scvbean nroducts

Soybean products are of special interest since properly prepared
soy products have a biological value closer to animal proteins than any other
commonly used vegetable protein, Furthermore, among the various products to
be studied, only soy has been prepared as an acceptable ligquid food for infants.
The UNICEF/FAO sovbean exiract plant in Indonesia has had its first trial
Production runs and should be in full operation shortly.

Oilseed products

Peanuts, sesame, cottonseed and cocomut are also of particular interes
since ordinarily they are processed for their oil, and the protein-rich press-
cakes which are by-products of the oil production are used mainly for animal
feed or for fertilizer, If it is ecohomic o use these materials as animal feed
or fertilizers, it certainly should be economic to use them as human food if
carefully controlled processing would in fact produce a food suitable for human
consumption, Millions of tons of these presscakes are produced annually, much o:
it in underdeveloped countries, vet very little is used as human food,

Lovs
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Need for rasearch and develepment

If even a portion of this production could be diverted to human
use, a substantial contribution might be made. However, relatively little
is knowm about these presscake proteins as human food, although in one form
or another most of them have been used in humen dietaries to some extent,
There is a large amount of literature on the nutritional values of these
presscake proteins as determined by chemical analyses and animal studies,
Unfortunately, many of the data are difficult to interpret since thess
proteins are known to suffer nutritional damage if excessive heat is used
in processing and the precise conditions of production are usually not stated,

These and many other factors made it clear that a considerable
amount of research and development would be necessary to evaluate fully the
usefulness of these high protein foods as supplements to various types of human
diets, £ grant of $250,000 from the Rockefellier Foundation in April 1956 made
it possible to start tie necessary research, using the $100,000 allocated by
UNICEF to procure the food products needed, With these resources a co-ordinated
plan of research and testing is being developed by FAO, WHO and UNICEF, Even
though this programme has a world wide target there are no illusions that it
will alleviate all of the protein malmutrition in the world. It is simply one
approach which may make some contribution to an extensive and difficult problem,

The Committee on Protein Malmutrition with which FA0, WHO and UNICEF
are closely associated, has been organized under the auspices of the National
Research Council (US) to administer the research grant from the Rockefeller
Foundation, Approximately $210,000 of these funds have been committed to
support the research of 19 research groups in 11 different countries,
Approximately half of the special UNICEF allocation has been used or cormitted
to provide the food products and certain essential analytical data.

Prineiples in research

Several principles have been applied in designing the research
programme (see Frinceton Conference repert):

a) Any food product to be studied must be well identified
and reproducible, It must be produced by a process the
completer details of which are lknown, Thus it is hoped
that facts accumulated about a product can develop into
a, systematic body of knowledge which can be interpreted
and extrapolated to assist in solving local problems in
many different areas of the world without repetition of
all of the experimentzl and developmental work.

[oss
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b) The product must be produced by an oren process which is
commercially feasible, and which could be duplicated in
underdeveloped areas, Obviously it is of little value to
study a product produced by an elegant laboratory method
which could not be used in underdeveloped areas, nor is it
of much value to study a food produced by a "secret" process
which could not be used freely in the areas of need,

¢) The food must be characterized as to chemical composition,
biological value and shown to be completely safe prior to
testing in humsn subjects, Studies of biological value and
safety should be conducted in more than one species of
animals except where similar products have already been
relatively well studied in thesz respects,

d) The food must have a protein and apinoc acid content such
that it would be predicted to be a useful protein supplement
to one or more types of "poor" diets in underdevelcoped areas,

e) Predictions made as above, must be confirmed by actual tests
in human subjects, While a considerable body of knowledge
is accumulating on the protein and aminc acid requirements
of various age groups, from which it may be possible to predict
the value of protein supplements, thera is at this moment no
substitute for the direct test.

f) The product should offer special possibilities as a practical
supplement for infants, pre-school children and mothers.

g) The product should have good storage properties to enable
distribution to take place under diificult conditions.

Initial objective

The initial objective of the programme is to locate at least cne
source for each tyre of high protein product and to produce a batech under
carefully defined conditions, following the principles enumerated above,

This lot of material would be carefully studied as to composition, biological
value and safety in animal studies and biological value in man, A5 soon as
the true nutritional value and saf'ety of the food is known, and assuming
satisfactory values, then it would be made available as widely as possible
to research groups in underdeveloped areas, and elsewhere, to study as to its
ability to prevent or cure protein malnutrition when used as supplements to
various types of local diets, In many instances it may be desir ble to use
combinations of these foods as supplements depending on local circumstances
and the nutritional value of the foods.,

[ons

Digitized by the Hunt Institute for Botanical Documentation




6.

The next objective might then be to establish a facility in the
country concernsd to manufacture the product for local consumption, UNICEF
aid may be required at this stage. The programme is already at this stage
with two of the products, namely, fish flour and saridele (soybean extract),

While the initial approach is being built around single, standardized,
reproducible products this, of course, does not rule out the later inclusion of
products with improved biological values or with special physical or physio-
logical properties designed to meet special needs, However, knowledge accumu~
lated in the initial studies should speed materially the practical use of these
newer products, Indeed it seems quite 1likely that the best mrotein supplements
may be found to be not single protein foods but combinations of foods, The
ability of proteins to supplement one another is well knowm, 4Also, the
principles outlined above do not rule out the study and use of well known,
commonly used foods which may be a normal part of diets in certain areas,
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Section 3

Iist of grantees cooperating in programme

The following is a list of proups cooperating in the programme
with financial support from the Rockefellcr Youndation funds, These groups
are listed in the order in which their applications were received,

1) Principal Investigator: Dr. levin 3, Scrimshaw, Degional .dvisor in
Mutrition (Pan American Sanitary Bureau) and Director, Institute of
Nutritioh of Central America and Panama (INCAP), Carretera Roosevelt,
Zona 11, Cuatemala, C.as

Title: "Chemical, iiicrobiological, and Bioclogical swvaluation of Protein
Mixtures of Local Origin for Human Feeding",

Hesearch Flans: lNMixtures of locally available foods resembling the local
tortilla are being tested in animal experiments, in normal children, and
in ehildren with kwashlorkor, Clinical imprcvement, biocliemical changes,
growth, and nitrogen balance are used to svaluate the mixturss,

The mixtures are based on corn masa, supplemented with sesame flour,
cottonseed flour, yeast and leaf meal, Results with the vegetable protein
mixtures are compared to results with milk proteins,

2) Principal Investigator: Dr, James B, Allison, Rutgers University, Bureau
of Biclogical llesearch, New EBrunswick, New Jersey.

Titles: i) Determination of the lutritive Value and Safety of Fish Flour
i3) Determination and Mutritive Value ard Safety of Cottonseed
Flﬂ\u'.

Research Flans: 1) Defatted and deocdorized fish flour prepared by the
Dabseh process was compared to non-deodorized fish meal and to casein
in rat experiments lasting one year, The nutritional value and safety
of these fish products were assessed by growth, blood studies, organ and
histopathological examinations at intervals during the year. In addition,
tests of bioclogical value by a nitrogen repletion method in dogs were
done, These studies are essentially complete. The rat studies revealed
no evidence of toxic effects and a nutritional value indistinguishable
from casein, The dog experiments indicate a biological value for the
defatted and deodorized fish flour equivalent to that of lactalbumen
(these studies in dogs are not yet complete), Also studies are being
done in rats using the non-deodorized fish {lour after twelve months
storage,

[ose
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2, 1i) A cottonseed flour designed for human consumption produced by an
expeller process will be evaluated for nutritional value and safety in
two-month and six-month rat growth studies whieh will include one
reproductive cycle.

3, Principal Investigator: Dr. L, lumett Holt, Jr., Hew York Unlversity-
HBellevue iledical Centre, Department of Pediatrics, College of ledicine,
550 ¥irst Avenue, New York 16, N.Y,

Title: Testing of Mutrient Value of Vegetable Foods

Tesearch Plans: TFremature infanis are being used to assess the nutritive
wvalue of various vegetable proteins and of mixtures based on these
proteins, The normality of growth when the vegetable proteins ars
compared to a stendard formula based on milk, physiclogical tolerance
and serum protein changes are the primary criteria of value, lNitrogen
balance is alsc done in some instances.

4, Prineipal Invesitgator: Dr, H.F.A. Dean, Director, ledical Research
Council Croup for ilesearch in Infantile halnutrition, Mulago Hospital,
Kampala, Uganda, Africa,

Title: "Research in the Utilisation of Indigenous Foods Rich in Protein
for the Prevention and Treatment of Malmutrition".

Research Plans: Biscults prepared from groundnuts, wheat flour, maize
flour, edible oil and sugar, with or without supplements of skim milk

or fish flour ars being studied as to their nutritive value and accepi-
ability in growth studies using school children and pre-school children,

as well as in infants recovering from kwashiorkor, In the latter instance,
balance studies will be done to show the utilization of the protein and
other constitusnts in the biscuit., Animal and other experiments will be
done to assess any changes in nutrient quality due to baking.

5. FPrincipal Investigator: Ir. John F, Brock, University of Cape Town,
wernher & Beit Medical Laboratories, Department of iedicine, Cape Towh,
Union of South Africa,

Title: "Search for Milk Substitute in the Treatment of Iwashiorkor and
in the Prevention of Infantile Protein Malnutrition",

Research Flans: Locally available, high-protein vegetable and fish
additives will be studied as supplements to maize meal in:

1) the convalescent phase of kwashiorkor and 2) for the initiation of
cure of kwashiorkor; clinical results will be controlled by biochemical
and nitrogen balance tests,

fva
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Principal Investigators: Dr. Bruce M. Wicol, idviser on Futrition to the
Federal ledical Department and Mr, P.G, Phillips, liest .Irican Institute
for Trypanosomiasis, Kaduna, Northern lNigeria, Nigeria, Africa,

Titles: i) Peanut Flour as a Supplement to Traditional Nigerian Diets
in Infants, Crowing Children and Adults; 4i) Human Digestibility Trials
with Croundmut Flour of Low Fat Content,

Research Flans: 4) Under Dr, Nicolls dirsction, the nutritional value

of a protein supplement of low fat peamut flour, and a mixture of this
flour with dried skim milk will be studied as a supplement to traditional
Nigerian diets in normal children and in children with kwashiorkor,
Clinical recovery growth, and biochemical changes will be used to determine
the value of the mixtures,

ii) Under the general direction of Dr, Nicol, MMr, Phillips
will determine the blological value of low fat peanut flours in adults
using nitrogen balance techniques,

Frineipal Investigator: Dr. Raymond Jacquot, Laboratoire de Bicchemie
de la MNutrition du Centre National de 1la Recherche Scientifique, Bellevue,
Parls, Seine-et-Oise, France,

Title: "Study of the Composition, Matritive Value and Safety of Flours
made from Groundruts",

Research Plans: Low fat groundnut flours produced by expzller processes
in French VWest /ifrica, in England, and in the United States, will be
analyzed to determine thelr proximate composition, amino acid content,
biological value and safety. Two-month and six-month rat growth and safety
studies including one reproductive cycle will be done.

Frincipal Investigator: Dr. Hobert Kays, Driscoll Foundation Children's
Hospital, P.O. Box 6038, Corpus Christi, Texas.

Title: "Study of Utilization of Flant Proteins in Human Infants",

Research Flans: The acceptability and protein valuss of vegetable proteins
such as sesame, pearut, and cottonseed flours will be studied in infants,
approximately two-six months in age by clinical observations, growth,
biochemical and nitrogen balance techniques.

Ja8s
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Principal Investigator: Dr, AE, Bender, aEJBﬂI‘Ch Department, Bovril Ltd,,
F.0, Box No, ‘107, 148/166 0ld Strest, London, E England,

Title: '"Determinations of Blological Value af Protein Foods by the
Carcass-Nitrogen lethed,"

Research Flans: The technique indicated above will be used to determine
the biolegical value con experimental rats of high protein foods produced
for testing in the VHO/FAO/UNICEF programme, In a few instances, the
bilological value of protein mixtures and amino acid analyses by chromate-
graphic techniques also will be dene.

Principal Investigators: Dr, Jean Senecal, rofesseur Agrege des Facultes
de lMedecin, 3Jervice de Fediatrie, Hopital le Dantec, Dakar, French West
Ifrica; Medecin 1t, Col, Aretas, O,R.n.N.A., B,P. 2089, Dakar, French

' West Africa,

Title: "Lew Fat Peanut Flour as a Nutritional Supplement to the Normal
African Diet",

Research Plans: 1) Under the direction of Dr, Senecal, millet flour,

with or without supplements of peanut flour and fish flour, will be

compared to milk proteins as to acceptability and value in the treatment

of mild and advanced kwashiorker, Clinical response, growth and biochemieal
changes will be the primary criteria used, Crowth studies in school age
children are planned using the most effective mixtures,

ii) Under the direction of Col, iretas, the mixtures
fourd to be effective in Dr, Senecal's studies will be subjected to
controlled field acceptability studies designed to measure the general
acceptance of the products end to define techiniques which would be useful
in their widespread practiczl premotion,

Principal Investigator: Dr, E, De Maeyer, Institut pour la Recherche
Scientifique en Afrique Centrale, Iwiro, (Katana), D.S5. Bukawu, Belgian Conge

Title: '"Hitrogen lletabolism in Healthy and Malnourished Children, with
Special Relerence to the Use of Different Sources of Frotein in the Diet",

Research Flans; The bilological value of !igh protein materials such as
peanut flour, cottonseed flour and fish flour will be studied using
nitrogen balance and other techniques in healthy and malnourished children
between the ages of 3 and 6 years. These represent a continuation of the
studies Dr, De laeyer has been conducting with milk proteins, soya flour
and peanut-bean mixtures,

faes
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Principal Investigator: Dr, Tamotsu Sano, Dept, of Pediatrics, Tohoku
University Medical School, 85, Kitayobancho, Sendai, Japan,

Title: "Studies on Child Feeding (liisc, Hatto and control unfermented
soya bean)as protein-rich diet, especially for infants after the post-
weaning period®,

Research Plan: Studies in animals and in children will be made to
determine whether there is any change in the nutritive values of soya
protein when it is subjected to fermentation as in the production of
Miso and Matte.

Principal Investigator: Dr, C.G, Pandit, Director, Indian Council of
Medical Research, Flat Nos. C-11-14 & 16, Post Box No, 494, Medical
Enelave, Hew Delhi, and cocperating institutions,

The project will be carried out by:

a) HNutrition Research Laboratories - Dr, V.N, Patwardhan, Director,
Coocnoor, South India,

b) Upgraded Department of Pediatries, Dr., S.T. Achar, Professor of
Pediatrics, Covernment General Hospital, lMadras, South India,

¢) Department of Nutrition, Government of Bombay, Haffikine Institute,
Dr. 4.V, Radhakrishna Rao, in-charge, Farel, Zombay.

d) All-India Institute of Hygiene and Fublic Health, Dr, U. Jungalwalla,
Director, 110 Chittaranjan ..verue, Calcutta,

@) School of Tropical Medicine, Dr. R,l, Chaudhuri, Director, Central
Averme, Calcutta.

f) Central Food Technological Research Institute, Dr, V., Subrahmanyan,
Director, Cheluvamba liansion, V.V, ilchalla, r.0., Mysore, South India,

Title of Project: "Chemical and Biological Evaluation of Locally Available
Protein-Rich Foods for the Prevention of Protein Malmutrition in the
Country".

Research Flan: inalytical, animal, clinical and field studies of locally-
available high protein food mixtures will be made, Study will include
investigation of the technology involved in producing these foods,

Three different foods will be studied - i) Bengal gram-skim milk
mixture, ii) groundnut flour-Bengal gram mixture and i1ii) groundnut
flour-dengal gram-sesame flour mixture,
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Sectien 4

Iist of other cooperating laboratories

The following individuals and groups are cooperating in certain

aspects of the programme without special financial support,

1)

2)

3)

4)

5)

Ingland - Dr, 3,5, Platt and associates, Applied Nutriticn Unit, London,
411 of the products presently included in the programme are being studied
by the Miller-Bender rat biological value method, fingernail growth test
and certain animal growth studies,

Switzerland - Dr, K, Durrenmatt and associates, AFICO 5.,4., (Nestle
Laboratories), La Tour de Feilz, Switzerland,

This group is studying all of the peanut products for methionine, tryptophan
and lysine availability as judged by the method of Mauron (amn in vitro
enzgymatic digestion speed of release test) by bilological value deter-
minations in rats and for the products showing the highest and lowest
probable nutritional values, a complete amino acid spectrum will be
obtained,

Peru -~ Dr, R, fradfield and Dr, Carlos Collazos, Inst, of Nutrition,lima,
This group is testing in animals, various mixtures of locally available
high-protein food or focds which could be produced locally. It is planned
that the best of these various products will be subjected to clinical
trials,

Fhilippines - Dr. C.R, Pascual and associates, Institute of Nutrition,
are cooperating by providing supplies of a special isolated coconut
protein product which will be subjected to various tests.

United States =

i) Dr, A, Mtschul and Dr, V, Frampton, Southern Utilization Research

and Development Division, U.S5. Department of Agriculture, New Crleans,
Louisiana,

The various peanut products, cottonseed flour and sesame flour are being
studied as to composition, lysine content (by liocre and Stein and the
dinitrofluorinebenzine methods) other basic aminé acids, content of various
carbohydrates, nitrogen solubility and dilute alkali, gossypol content and
related studies,

i1) ©Dr, E.BE, Howe, Nutrition Lavoratories, lierck & Co,, Rahway, New Jersey,
Cottonseed flour is being studied in animal growth experiments to relate the
amino acid content of the protein to actual growth and growth which would be
predicted from the known amino acid requirements of the rat, Further amino
acid supplements will be used to further define the problem.

) S
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iii) Dr, Gladys Zmsrson and associates, Department of Home Econcmics,
University of California, Los ingles 2L, Califernia,
Cottorseed flour and peanut flour (iF-4) are being studied using
an approach similar to that outlined above, In addition some weork
on recipe develcpment will be undertaken.

iv) ‘Dr, Barnett Sure, Head, Department of Agricultural Chemistry,
University of srkansas, Faystteville, Arkansas,
Defatted and deodorized fish flours are being studied for their
ability to supplement various types of cereals and for their
nutritive value as a sole source of protein in rats,

v) Dr, Paul Gyorgy, Department of Pediatrics, Hospital of the University
of Pennsylvania, Pihiladelphia, Penn,
Animal studies to compare the nutritive value of unfermented versus
fermented soya products. Also planned, soya "milk" produced in
Indonesia will be studied in normal infants,

vi) Dr. N,W, Flodin, Technical Manager, lysine Division, E. I. du Pont
de Nemours & Co, Ine,, Wilmington, Delawara. :
Various peanut flours, cottonseed flour and sesame will be analysed
to determine their essential amino acid content by Moore & Stein
procedures. In addition, high-protein food mixtures shown to be
effective in the prevention or treatment of kwashiorkoer will be
analysed for amino acid content by chromatographic procedures and
will be studied in animal experiments to see whether their protein
valuss can be improved by aminc acid supplements,

A number of industrial establishments and ccmmercial
laboratories are cooperating voluntarily or under special contractual
arrangements, Some of these are identified in Section 6, others will
be described in later issues of this bulletin. Special mention should
be made of the Food Research Laboratories, Inc,, Long Island City 1, N.Y,
(Dr. B. Oser and Dr, K. lorgareidge) which has a spescial contractual
arrangement with UNICEF to provide analytical data on many of the preducts,
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Section 5

List of documents available

The following documents can be supplied, If you desire a copy

WHO Protein /idvisory Group's Froposed Statement of Basie Frinciples,
4 pages,

2 brief outline of recommended principles with some recommendations
pertaining to specific types of products,

Procedurs for Testing a lew Frocessed Food {Check List), 2 pages,
~n outline of the types of information which should be obtained
on each high-protein foed,

Hote on Protein Supplements for Children, prepared by FAO Mutrition
Division, 31 pages,

¥Fish flour, soybean products, peanut presscake flour, peanut milk,
cottonseed presscake flour and sunflower seed presscake flour are
discussed as to their nutritive value in animals and in man, Some
information on processing methods and problems and in some instances

potentisl toxicity are discussed,

Soy as a Food for Children by J.F. iuller, Ph,:.., 11 pages,

including biblio;raphy, (R,1/Add.6)

A general discussion of processing methods, compesition and mutritive
value,

Review of literature on the lutrition Value of Soy lMilk by Harry W.
¥iller, M.D., (iut, Fan, 3,1/:dé,4 ), 17 pages including 69 references
A review of the clinical literature as well as certazin personal
experiences in using soy milk particularly for the feeding of infants,

Soybean Milk and Saridele, (Mut. Fan. R,1), 13 pages. A note
prepared by the Putrition Division of FAD, including 15 references.
A deseription of the composition and biological value of soya milk
in animals and infants, Some of the preliminary studies with soya
milk in Indonesia are included,

Fermentrd Protein-Rich Foods by 4, C. van Veen, lutrition Divisiocn,
¥AOQ, 15 pages, including 19 references,
A collection of available information on various types of fermented
products such as soya, soya sauce, proundnut and coconut presscake
and fermented milk products, Insofar as information is available
methods of manufacture, compogition, nutritive value and methods of
use are included,
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Notes on Fish Flour for Human Consumption (Nut. Fan, R,B) prepared
by the Mutrition Divisicn of FAO, 15 pages.

The document consists largely of a review of the analytical and
biclogical value studies made on fish flours, defatted and deodorized
by various methods.

FAO's Work with ddible ileals, FAO No, 56/6/4103, 6 pages,

A review of different types of fish flour for human consumption,
methods for production, practical use of edible fish meals and
related considerations,

The Determination of the Futritive Value and Safety of Fish Flour
by J.B3. Allison and associates (IMut, Fan, R,8/Add.5), 6 pages plus
11 tables.

Studies in rats and dogs of the rutritive value and safety of non-
deodorized fish flour produced in Chile versus the same material
further processed to be deodorized by the Dabsch process,

Notes on Fish Meal and Fish Flour studied by Dr, Allisoh and
associates, (Mut, Pan., R.8/Add,2), 3 pages, relating the production,
history, analytical and biological valus determinations on the
products used by Dr, Allison,

Peanut Flour prepared by MNutrition Division of Fi0, 21 pages,
including 37 references. & literature review as to composition,
biclogical value, effects of processing, supplementary value to
cereal diets, toxicity problems and special methods of using peanut
flour, (Nut, Pan, R,3)

Sesame Protein by Dr, Richard J, Block, (Nut, Pan, R.6), 19 pages,
plus 374 references. 4 comprehensive review of available literature
including historical, agronomic, genstic, processing and nutritional
aspects,

Sesame Sced Flour yrepared by the lutrition Division of FAO, (Mut. Pan,
R.5), 5 pages plus 12 references, Composition and the supplementary
values of sesame proteins are reviewed,

Cottonseed Flour by F. H, Thurber, (Nut. Pan. R.4), 41 pages including
78 references and 8 tables,
A review of available literature on the composition, processing method:

and problems, toxicity problems related to gossypol as well as the
rutritive values in animals and man,
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Section 6

List of products available

Zach product would be supplied with a description of all known facts
with respect to manufacturing conditions, composition, biclogical value, etc.

i, Reference Protein:

A specially prepared low temperature spray-dried, non-fat dry milk powder
which is beinz used as a reference protein in clinical experiments being
conducted by a number of cooperating groups, The product is available
in sealed #10 cans,

2, Cottonseed Flour:

A product prepared espescially for human consumptich using specifications
approved by the WHO Protein Advisory Croup,

3, Peamut Flour:

Six different lots of peanut flour - four produced in the U,S., one in
England and one in French West Africa are aveilable, Although each of
these was produced under conditions to make it suitable as human food,
the complete analytical values and animal studies are Just becoming
available. These different lots were produced using various types of
equipment and different processing conditions to provide a variety of
products as to colour, peanut taste, as well as information on possible
effects of processing on nutritive wvalue,

e do not have on hand at this moment certain products which we
expect to be available within the next few months, These are low fat
sesame flours, dried soya "milk" and fish flour, both non-decdorized and
deocdorized,
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Section 7

Ideas for future issues

The basic idea behind this oulletin is to provide information
which will be of use to you, This first issue is undoubtedly overly
long since it represents an accumulation of material over a perioed of

1-1% years, Future issues should be briefer,

Your ideas as to types of things which you would like to see
included would be welcomed by us, Your frank comment as to the value

of such a rews bulletin will alsc be welcome,

A considerable amount of effort is required to produce such
a communication and we kave no desire to do it unless a definite purpose

will be served,

James i, Hundley
October 18,192 .
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Note: The information in this
tulletin should not be used 1o for
any public purpose withou
Special permission

FAQ/WHO/UNICEF Protein-Rich Foods Programme

L3
News Bulletin lo, 2

July 1959

= * ®

- A rumber of the groups working in the Protein-Rich Foods Programme have
expressed a need for some medium of intercommunication which would be more
rapid than conventional publication. Further, there is a continuing need to
advise all cooperating groups as to the activities under way in Fa0, WHO and
UNICEF so that advantage can be taken of any information, products or services
which would be useful in their programme.

Your ideas as to types of things which you would like to see included

would be welcomed by us. Your frank comment as to the value of such a news
bulletin will also be welcome.

C. E. French
Julz 1959
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DISTR.
GENERAL

E/ICEF/389
27 July 1959

ORIGINAL: ENGLISH

UNITED HATICHS CHILDREN'S FUND

Executive Board

Progress Report by the Executive Director

on Results Achieved in

FAO/VHO/UNICEF Protein-Rich Foods Programme
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ON THE NATURE OF GLUTAMIC ACID DECARBOXYLASE IN WHEAT EMBRYOS **
YU-YEN CHENG, PEKKA LINKO axp MAX MILNER
Depavrstent o Frour axp Feeo Minixe Ixvusmoes, Kaxsas Svare Usiversity, Maxuaarmas

The presence of glutamic acid decarboxylase in
wheat germ has been shown recently (3, 9, 14).
This enzyme is readily activated in dry embryos by
wetting (12). A strong carboxylase activity appears
simultaneously (10). Hence it becime important
to obtain more information about the source of this
carbon dioxide evolution, which is a unique character-
istic of wetted wheat germ (13). Schales et al (16)
reported that phenol inhibits squash pyruvic acid de-
carboxylase whereas glum.mu' acid  decarboxy! l.'!.se
activity ins largely unc This promy
a study of the effect of various chemicals on these
two enzyme systems in wheat embryos in order to
elucidate the role of glutamic acid in the carbon di-
oxide evolution initiated by the increased moisture
content. In this connection a study was also under-
taken to determine the mechanism and kinetics of the
decarboxylation of glutamate by wheat germ.

MATERIALS AND METHODS

The materials and the manometric techniques used
were essentially the same as have been described
earlier (3). One-sidearm vessels were used. Al-
though the r ion of carbon dioxide by the buifer
(pH 5.8) is negligible, the results were corrected for

! Received April 10, 1959.

# Contribution No. 315, Department of Flour and Feed
Milling Industries, Kansas Agricultural Experiment Sta-
tion, Manhattan. Part of the work reported here was
taken from a thesis of Miss Yu-Yen Cheng submitted to
the Graduate Faculty of Kansas State University in
partial fulfillment of the requirements for the degree of
Master of Science. The work was supported by grants
from the Rockefeller Foundation and Cargill, Inc.

etention of carbon dioxide. Values for CO, evolu-
tion were determined with a standard error of 1.4 4.

Initial reaction velocities for glutamic acid decar-
boxylase in 50 mg of wheat embryos, employing con-
centrations of 0.5, 0.4, 0.2, 0.1, 0,05, 0.025, 0.01 and
0.005 molar, were determined graphically by two
methods: 1) plotting the observed velocities x/t
(Al CO./5 min) versus time and extrapolating to the
value t = O (manometer stopeock closing time was
taken as zero time), and also to the value t = —5 min
(time of tipping of the substrate solution) ; and TI)
plotting the velocities x/t versus x and extrapolating
tn1 I|)1¢ value x = O, as suggested by Schales et al
(15)2.

The Michaelis-Ment =t (K,) and the
maximal reaction velocities (\-’m) were obtained by
the usual graphic methods from a double reciprocal
plot of the relation between the reaction rate and
glutamate concentration,

The activation energies were determined for the
temperature interval, 21° to 30° C using the conven-
tional graphic adaptation of the Arrhenius equation.

* The practice of closing the stopcocks and initiating
the trial 5 minutes after tipping-in of the substrate solu-
tion was adopted as standard procedure in this work for
the reason that only a part of the immediate pressure
change produced when dry germ is wetted is due to en-
zymatic earbon dioxide evolution, Other factors which
affect the pressure change significantly, but only during
the first 3 or 4 mi after ing, include collofdal
swelling of the germ and the release of carbon dioxide
from fixed sources of this gas (eg. bicarbonate). The
relative amounts of pressure change contributed by these
factors during the first five minutes are as follows: en-
zymatic decarhoxylation 10 €, swelling 37 97, and non-
enzymatic carbon dioxide releass, 53 9.
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3223, Composition of the 1961 Executive Board

Of the ten Board members whose term of office expires at the end of
1960, the following eight were re-slected by the Economic and Social Couneil
on 21 April:

Brazil

China

El Salvador

France

Foland

Tunisia

Union of Soviet Socialist Republics
United States of America

The additional two members elected were Afghanistan and Japan (re-
placing India and the Philippines). India decided not to be a candidate
for re-election, withdrawing in favour of Afghanistan.

The unsuccessful candidates, in addition to the Philippines, were Cuba
and the United Arab Republic.

As a result of the election the composition of the Executive Board for
1961 will be as follows (in alphabetical order):

Afghanistan Germany, Fed.Rep. of Switzerland

Australia Greece Tunisia

Belgium Indonasia Turkey

Brazil Iran Union of Soviet Socialist
Bulgaria Italy Republics

Chile Japan United Kingdom

China Mexico United States of America
Dominican Republie.. New Zealand Vietnam, Republic of
Ecuador Pakistan Yugoslavia

El Salvador Poland

France Sweden

3224, Government eontributions for 1960

Word has been received that Ssrawak, which has slready paid Malayan
$10,000 ($3,267) for 1960, has decided to restore the level of its contri-
bution to Malayan $25,000 ($8,167) as given in 1958.

Libya has paid 3,500 as its contribution for 1959; as accounts for
that year are closed, it will be listed in 1960.

/0-.
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