Plant protein in the Amazon Basin

HELENA R. SOBRAL

In 1974, large agro-industrial enterprises particularly for ex-
tensive cattle ranching in the Amazon Basin, started being pro-
moted by the Ministry of Agriculture of Brazil (Goodland and
Irwin). As those two authors pointed out this will be “envi-
ronmentally disastrous” as many changes taken place with the
deflorestation of vast tracts of land will be irreverssible: soil
depletion and disappearance of species will make impossib'e the
restauration of the forest.

Studies have shown that cattle consist in the most ineffi-
cient form of protein capture. A cow must be fed 21 pounds of
protein in order to produce one pound of protein for human
consumption. “An acre of cereals can produce five times more
protein than an acre devoted to meat production; legumes (peas,
beans, lentils) can produce ten times more; and leafy vegeta-
bles fifteen times more” in the average (Lappé). Those figures
even though being obtained from the United States, bring to
light the fact that other alternatives to livestock could be used
in the Amazon, preserving larger areas of forest from devasta-
tion. Since it is well documented that temperate zone’s crops
and agricultural tecniques are very harmful to tropical areas
and also unsuccessful, it is necessary to turn the eyes to the
indigenous flora in order to find species that would provide the
protein necessary for the rapidly increassing population of the
Amazon,

The Brazilian Region North which roughly coincides with the
limits of the Amazon Basin in that country, has had the
following increase in population in the last 30 years, according
to the census results.

Urban Rural
1940 405.792 1.056.600
1950 580.867 1.263.788
1960 983.278 1.618.241
1970 1.626.600 1.977.260
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CHART 1 — Pounds of Grain and Soy Fed to Get One Pound of Meat,
Poultry, or Eggs. (Source: Lappe, F. M., Diet for a Small Planet, based
on U.S.D.A. Economic Research Service.)
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Few nutricional studies have been done in the Amazon Re-
gion. They do not give an overall assessment of the nutricional
status of the populations but suggest that there is a protein
defficiency specially in the urban areas and in the rural ones
which received immigrants from the NE of the country. This
is an increasing trend as it is the urban population that is
booming.

I will give a few examples of those studies to show how they
suggest the protein deficiency, even though a not strong one.

In 1953 studies of F.A.C. and W.H.O. indicated that kwashior-
kor was rare in Belem.

From 1954-56 the “Comissao Nac. de Alimentos” did an “In-
querito sobre consumo de alimentos e nutrimentos, a avaliacéo
do estado nutritivo e situacdo da popul. da Amazoénia” and gave
an avaliation of the population: 50% in good physical condition,
5% in bad condition and the rest in fair condition.

In 1957, Garcia Filho and others studied 20 families affiliated
to the Liga Paraense contra a tuberculose and concluded that
their food was inefficient and inadequate and that the protein
consumption was insufficient.

In 1961, Viana C. M. analysed 108 patients with ‘Sindrome
Anemico Parasitaria’ in the Hospital of Santa Casa de Miseri-
cordia do Par4 and saw the under-consumption of protein as
one of the main causes of the disiase.

In 1965, 160 residents of the town of Raimundo Nonato and
in 100 residents of the colonia Agricola de Sumauma in Paré, 84
in the first and 64 in the second showed signs of protein deffi-
ciency.

Even though it is important to metion that those cases of
protein defficiency occur in the lower income groups, it seems
however that one of the main reasons behind this malnutrition
and protein defficiency is the lack of knowledge and the mala-
daptation of the immigrants to the Amazonian environment.
In 1949, Josue de Castro wrote: “le regime alimentaire amazo-
nien... est incomplet, exempt d’elements nutritifs de toutes
categories et pauvre en proteines, en sels mineraux et en vita-
mines”. In 1950, Pierre Gourou wrote: “Nas regides rurais o
que nos surpreendeu foi a inadaptacdo da alimentacdo ao meio
local. Essa inadaptacdo é de 3 espécies: ndo utilizacdo dos re-
cursos espontineos locais, descuido de certas possibilidades agri-
colas ou pecudrias, consumo de produtos importados e, por con-
seguinte, muito caros. E espantoso que os caboclos que vimos
nao explorem mais ativamente os recursos alimenticios vege-
tais da floresta...”.

Also in 1950 Manuel Bastos described the food of the rubber
tappers as consisting of canned goods while the natural foods
of the area are either depleated or forgotten.
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A survey done in the early 1960’s by the Getulio Vargas Fun-
dation showed that in Brazil as a whole protein shortages were
more frequent in urban areas and affected one out of ten hou-
seholds. The Amazon region is included in the Northeast.

On the confrare, the primitive inhabitants of the Amazon
seemed to have a nutritious diet and were described by the first
chroniclers as being healthy and well fed lookind. Even today
the indian tribes which have not been severely disrupted by
the invading whites show signs of being able to find in the na-
tural environment more than enough to supply, their needs.
As example, the Aguaruna group studied by Prof. Berin pro-
duce more protein than the minimal allowance for hu-
man body established by R.A.O. In fact, all the edible
species the white man found in the Amazon were already con-
sumed in greater or lesser degree by the indians. The natives
lived and live in a close relationship with the environment and
know where and when to find the different sources of food.

Unfortunately at the present time the government policy also
ignores the native plant protein resourses to improve the nutri-
cional status of the population. In fact, while some fruits with
recognized high protein content as the Brazil nut and the
cashew nut are mostly exported, others are neglected. Also as
an illustration of this fact, in 1964 and 1968 the nine main
fruits cultivated in the state of Para were no only poor in pro-
tein but also most of them were allien to the Amazon. Of course
one explanation for this fact is that the native species are extra-
ted from wild trees, but also that they are neglected probably
because they are not a part of the culture of the immigrating
population.

The purpose of this paper then is to put together what was
found in the literature available in this University (Berkeley
and S. Francisco Campus) about the protein content of the
Amazonian edible plant species in order to delineate a viable
alternative source of protein.

1. PROTEIN

The word comes from the greek proteios meaning primary
or holding first place. “Protein is present in varying amounts
in all living cells animal and plant; it is indispensable to growth
and development. Children need it especially in their rapidly
growing years, but is essencial throuphout life for replacement
of cells and tissues of the body” (Kraus). Infants require about
1 gram of protein for each pound of body weight. The adult
man needs 56 grams and the adult woman 46 grams. Age and
weight affect the requirement.
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Proteins are formed by amino-acids. The proteins our bodies
use are made up of 22 amino-acids in varying combinations.
Eight of those amino-acids can’t be synthetized by our bodies;
they must be obtained from outside sources and for this they
are called essential: tryptophan, leucine, isoleucine, lysine, va-
line, threonine, the sulphur containing amino-acids and the
aromatic amino-acids. These essential amino-acids must be
taken simultaneous by and in different amounts but in right
proportions.
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CHART 2 — THE PROBLEM OF A LIMITING AMINO ACID

If even one essential

amino acid is partially missing...
the result is that all amino acids
are reduced in the same proportion.
(Source: LAPPE, F. M., Diet for a
Small Planet.)

Plant proteins are not complete, that is they are not preseqt
in the right proportions as they are needed, consequently .1t
is necessary to eat a variety of them from different sources in
order to have the proteins available for the body. For gxample
if legumes are eaten with cereals the protein of both is made
more valuable, increasing the availability of combined protein
content. Seeds and nuts are usually deficient in isoleucine and
lysine and legumes on the contrary are deficient in thrytophan
and sulphur contining amino-acids and rich in the other two.
So seeds and nuts make good complements of legumes.

From those facts we can deduct that the diversity of the
Amazonian flora is of a great importance for the achievement
of a balanced protein diet. Some species even thougghmay have
a small protein content can be very important as a complement
of others.
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III. EDIBLE PLANTS AND FRUITS OF THE AMAZON AND
A TENTATIVE ASSESSMENT OF THEIR PROTEIN
CONTENT

The best known Amazonian protein rich fruit is the Brazil
Nut or castanha do Paré (Bertholletia Excelsa). Pio Correa consi-
ders the area of the “castanheiro do Pard” that from the states
of Maranh&o and Mato Grosso until 10° lat. south across the
state of Parg until the frontier with Suriname and of the Ama-
zonas until the Orenoco Basin. The richest areas of production
are: the Purus Basin and the area between the Tocantins and
Xingu and also in Santarém. They inhabit the high “terra fir-
me” Le Conte). It is a very tall tree with slow growth and
which frutifies after 8 to 12 years but when mature may pro-
duce 500 kg of fruit per year. The fruit is an esfere of around
12 cm diameter. It has a hard shell and inside 12 to 22 nuts in
individual shells. Those shells help the preservation of the al-
mond for periods of over one year which is an factor of impor-
tance, since the nuts can be stored for periods of deficiency
of food.

According to Sudam, the chemical analysis of the almont of
the Brazil nut gives as average the following results: Proteins
17%, Fat 67 to 70%, Carbohydrates 7%, Salts 4%, Water
5%. Nery gives a more detailed chemical analysis where the
protein content is 14,3W. Mitchell and Beadles found 16,25 %
of protein with a digestability coeficient of 95,71%. According
to Moura Campos it contains 10,72 to 16,40% of protein which
is of a high biological value. (Chaves, Nelson) U.S.D.A. gives
the values of 2,5 gr of protein for 4 shelled nuts (.6 0z).

The protein of the Bertholletia is called excelsina and accor-
ding to Manuel Bastos in it we find “glycine, aline, valine, leu-
cine, proline, phenyl-alanine, aspartic and glutamic acids, tyro-
sine, ccstine, aginine, hestidine, lysine, triptophan”, in sum,
“all the amino-acids” and calls it the vegetable meat.

Dante Costa did experiments with young rats for a period of
90 days in order to compare the value of the protein of the Bra-
zil nut with that of powder milk in the growth and the results
showed that their value was almost, similar, the one for the
Brazil nut being only 6% lower than the one for the milk
(0,183 grm. for Brazil nut).

Tobias J. B. Menezes discussed the value of the Brazil nut
flour and said than when its oil is extracted it has a protein
content of 33,4% and recomends its use in mixtures with wheat
flour to enrich the nutricional value of the bread, cakes,
puddings and soups.

The Brazil nut was known by the natives at the time of the
conquest. Juan Alvare Maldonado in his expedition of 1567 and
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1569 talks about those nuts as if they were already known. He
asked the “cacique” to bring “gran suma de almenc!ra para que
los espafioles comiesen”. Cobo in 1691 wrote: “y hai en las pro-
vincias de los Andes tan grande cantidad de ellas que se hallan
montanas de cincuenta leguas y mas de estos almendras”. This
suggests that the nuts were very abondant exceeding in volume
what the indians could consume. :

In an article published in 1943 in R. Bras. Geogr. the uniden-
tified author said that as a consequence of the occupation of
the plain by the invaders, the aborigenous population found re-
fugee in the interiorlands and relied more on the castanhais for
their subsistance. He also stated that at that time in the re-
gions were bertholletias existed naturally the nuts were staple
of the poor people who ate them roasted or transformed into
oil (banha de seringueiro) or even made a porridge or milk to
drink with coffee.

In spite of being the more important ones commercially spea-
king, the Bertholletias are not the only Amazonian trees to
provide nuts. >0y D ESS18

The Lecythis Paraensis or Cast. Sapucaia with fruits similar to
the Bertholletia’s grow on the flooded plains of the Low Ama-
zon. Ducke said they could be found either natural or cultivated
along the Amazon.

The Gouroupita Guianensis or castanha de macaco grows on tlcxe
Igapds do Salgado and of the estuary. It was first observed in
1582 in the Magdalena River among the patangorqs indians.

The Omphalea Diandra or castanha caiate grows in the water-
logged soils over all the Amazon has fruits with edible nut and

ulp. :
% Tg’le Licania Parinarioides (Copuda) grows in beaches an(?.’sandy
soils of the rivers Jamunda, Mapuera, Trombetas, Tapajos, Ca-
pim; Cameta, and Marajo6 Island has edible oily seeds. :

The Coumaronaa Polyphylla or Cumaru inhabits the terra firme
near streams and has oily seeds that taste like cashew nuts.

The Cunuria Spruceana found in Upper Rio Negro and R. Soli-
moes has fruits similar to those of the rubber tree. Its almonds
when fresh are bitter and poisonous but can be cooked and are
eaten by the indians. (Ducke) 3

The Bombax Aquaticumm or mamorana also called Provision tree
or castanheira das Guianas common all over the Amazon spe-
cially near the “igarapés” of the ‘“varzea”, and the Borrfbax
Spruceanum found in the flooded forests of the Amazon River
both have edible nuts. A4

Other species with edible nuts are: Parinarium Montanum

(Pajura de Mata) in terra firme all over the Amazon, the
Couerpia Bracteosa from the Rio Negro and R. Branco, t.l}e
Lucuma Speciosa, the Licania Parinarioides from the Tapajos
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and Couerpia Longipendula (castanha Péndula ou de Galinha).
From this long list only from the last one I could find the re-
sults of a chemical analysis done by Maravilhas and others. Its
fruits are oval and contain almonds which can be eaten raw or
toasted but is usually made into a flour. The protein content of
the oil free nut is 32,5%, similar to that of the Brazil nut.

Even though the fruits of the other trees mentioned have not
been analysed we can assume that they are mostly protein rich.
Since the different species grow in different environments and
areas of the Amazon Basin as we saw by Le Cointe’s work which
I used for this paper, we can assume that all over the region
there are protein rich nuts and seeds.

Another species which was reasonably studied and showed a
high protein content is Anacardium Occidentale, the cashew,
which grows in any soil with good permeability. P. Cavalcanti
says there are evidences that it is a native plant of the Low
Amazon and trat from there it was disseminated to the whole
of the Amazon Basin, to the Brazilian coast and also to the tro-
pical areas of the world. Potino mentioned that “De la parte
baja del Amazonas debio comunicarse al pie de los Andes, pues
para mediados del siglo XVII ya era arbol hortense en varios lu-
gares de esa imensa region”... “Oviedo descrive, as pauxi, una
planta oriunda de Venezuela”... “A un pajui se refere un autor
como frutal del Esequibo é la region del bajo Orinoco”. He
also mentioned that in the lhanos of Casanare the indians used
to make a drink with the flesh of the cashew. In the 16th and
17th C. it was known as Maranon in Colombia and the word
caju in portuguese is tupi-guarani. The cajueiro was conside-
red as the most important natural product that the indians of
he coast of Brazil could find and the rippening of its fruits
served as a basis for a calendar.

The fruit of the cashew is the nut which has a yellow redish
fleshy “pedunculo” attached to it. Both fruit and “pedunculo”
are of high nutritional value, the first for its protein and the
second for its richnesse in ascorbic acid. Guimarées and Pech-
nick say that one can get all the needed daily supply of vitamin
C with 15-50 gr. of the flesh or of the fresh juice of the cashew.

The protein content of the pedunculo is ensignificant, around
0,15 and 0,25%.

The chemical analysis of the real fruit showed a protein con-
tent of 15,7% and fat 37,1% (Almeida). Purseglove gave a pro-
tein content of 20% and fat 40%. U.S.D.A. figures ore 4,9 gr. per
1 oz. of nuts. According to Lacerda Madruga it contains the
following amino-acids: Leucine, Phenil-alanine, thiptophan, va-
line, methionine, proline, alanine, treonine, cysteine, serine, glu-
tamic and aspartic acids, aspargine, lysine, hystidine and argi-
nine. From those 16 amino-acids the nut contains 7 of the 8
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essential for the maintenance of an adult person and 9 of the
10 necessary for growth. Only isoleucine is missing.

Guimardes and Pechnick carried out preliminary biological
tests by feeding rats with cashew flour or caseine. The tests
revealed that the protein of cashew nuts has a higher nutritive
value than caseine. Improvement was noted when cashew nut
protein was supplemented with methinine. Addition of lysine
and isoleusine had no appreciable effect. They concluded that
their experiment confirmed the studies of Mitchell and Beadles
that did comparative tests of the proteins of cashew nut and
beef and obtained very similar values. They argue that anacar-
dina is the vegetable protein that is most similar to animal
proteins.

The indians made use of the “pedunculo” as well as of the
nut. Mauro Mota says that the indians and first explorers al-
ready used the nuts. The indians of the NE made a flour with
it that they used to take on trips.

Moura Campos recomended the addition of the cashew nut
flour to the wheat one to enrich the bread.

Another advantageous factor of the Anacardium Occ. is that
the frutification starts when they are still young (3 years) and
goes sometimes until are over 50. The productivity of an adult
tree (12 to 15 years) in good environmental condition is a;round
4.000 fruits per year according to Pechnick and Guimaraes. In
the state of Para few plantations exist and they show a produc-
tivity of 700 fruits/tree/year of 130.000/hec./year.

Other varieties of cashew occur wildly in the Amazon with
similar fruits: Anacardium Giganteum largely distributed in
the whole Hylea; Anacardium Microcarpum or cajui in the dry
soils of the low Amazon and Marajé; Anacardium Negrense O
cajutim known only in upper R. Negro and Uapes River a:nd
Anacardium Spruceanum or cajuacu which grows in the high
forest in large part of the Amazon but not near the mouth.

The “cacaueiro” is another indigenous tree of the Amazon
which has fruits rich in protein. Theobroma, as it is known
scientifically, is ground wild in the Magdalena, Orinoco and
Amazon Valleys. The real cacao is Theobroma Cacao frequgn!:ly
native in the “varzea” forests. But there are other varieties
which are also explored for human use. Theobroma Sprucea-
num (cacau azul), Theobroma Bicolor (cacau do Peru) Theo-
broma Microcarpum and Theobroma Subincanum (cacau-rana
of Tapaj6s and East Amazon and Obidos), and Theob;oma Spe-
ciosum (cacao-i0) from the terra firme forests all over the Ama-
zon which also gives an excellent chocolat: in a@dmon t.(c>1 Theo-
broma Grandiflorum or cupuacu from the high varzea an terra
firme in the south and east of the state of Paré.
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The fruit of the cacao is alongated about 10 to 25 cm
has a thick skin which contains 15 to 56 seeds surrounded by
a white flesh. The flesh is sweet and sour and good for jams,
wine and vinegar but can also be eated plain as the indians do.
From the toasted seeds one extracts chocolate anda cocoa butter.

Braz and Bruno say the “cacaueiro” had an important role in
the ancient civilizations of north south America, being even used
as a coin. They also say that the spanishes were the first to add
sugar to it.

Patino comments on chocolate being used as a benerage
saying: “Non se sabe hasta ahora de ninguna tribu surameri-
cana que en la época prehispanica usara una bebida semejante
al chocolate. .. Lo unico realmente comprobado és la absorcion
del mucilago que rodea las semillas. Menos documentado, aun-
que probable, es el uso de la grasa o manteca de los granos, para
fines rituales o religiosos y quiza medicinales”.

Also Theobroma subincanum is supposedly used only after
the spanish conquest and Theobroma grandiflorum was diffu-
sed in the upper tributaries of the Amazon by brazilian ex-
pansion. Patino)

Braz and Bruno obtained the following figures in a chemical
analysis of the chocolate in powder:

Carbohydrates 73,5%
Fat 8,8%
Proteins 10,15%

Purseglove gave the following figures for the protein content
of oven dried coroa products:

Fresh Kernel 14,8%
Cocoa Powder 22,2%

The U.S.D.A. standart figures are: 8,3 gr. of protein for 1/2
cup (1.5 oz.) of low fat plain dry cocoa.

Lima Vasconcelos and others did a chemical study of the seed
off the Theobroma Grandiflorum (cupuacu) which they claim
is excellent for the fabrication of white chocolate and found the
following values:

Carbohydrates 15%
Protein 15%
Fat 50 %

Unfortunately, they say, this part of the fruit is neglected.

The palm trees are an important item in the Amazon Basin
and there is a tremendous variet, most of them providing edi-
ble fruits or palmitos.

T4

One of the most diffused ones is the acai palm, Euterpe Ole-
racea, which grows on the marshy lands of the Amazon mouth
and on the margins of the terra firme streams in the Low Ama-
zon. It gives purple fruits of the size of a cherry used to prepa-
re a beverage known as “vinho de acai” very popular in urban
or rural areas of the Amazon. This palm also provides a good
palmito which is the hearth of the new growth of the tree, but
to obtain it he tree has to be destroyed. There are other varie-
ties of acai: Euterpe Caatinga (acai chumbo) that grows in the
terra firme near Manaus, Euterpe Precatoria (agai mirim) from
the upper Amazon, Euterpe Longispathacea (acgai da_ terr.a ‘ﬁr-
me) in the south of Para, and Euterpe Edulis, all with similar
characteristics. : J

The acai was already used by the indians, and the tlgunas
used the time of the ripening of the fruit as a cycle of their ca-
lendar (Patino). It was wild and cultivated.

J. E. Paula published results of analysis made by Campos and
Altman of the flesh and of the seed respectively. The values
found for the flesh were: Fats 13,4%, Proteins 1,25%; for the
seed: 4,34% of protein, 12,26 % of hemicelulose and 34,42% of
celulose. h :

In the preparation of the vinho de acai the pulp is used and
the seed is rejected. !

Chaves and Pechnik also analysed the fruit of the Acai che-
mically and arrived to an average protein content for the pulp
of 3,38% and for the acai drink 1,25%. They concluded_ thq,t
the value of the drink is not in its protein contenjc which is
relatively low but in its high energetic value, superior to that
of the milk. .

Another very widespread palm in the Amazon, b}lt especially
through cultivation by the indians is Guilielma Gasipaes formely
Speciosa. Patino says it can be considered the nflgst 1mp01:tant
palm domesticated and cultivated by the prm.ntlve american.
He published a vocabulary of regional names given to the Gui-
lielma with 338 words grouped in 66 divisions. Those names
were part of the vocabulary of the follwing tribes: chibcha, za-
paro, tucano, tupi-guarani, arawak, pano, caribe, quechaa,
macu, witoto bora salivapiaroa cawapana, puinave, cahua-pqno,
mayna, jivaro and sabela. This gives us an idea of the wide-
spread diffusion and of the importance of this species. The more
common names naowadays are: chontaduro, pijibay, pipire, pu-

una or pupunha. <2 ;
P Still ac%oll?ding to Patino all the mentions of the Guilielma in
the Amazon Region refer to the left bank of the river. It seems
that it was already abondant in the Andean part of the Amazon
and its tributaries in the 16th C., but not in the coast of Brazil.
Perez says that in the 19th C. near the rivers Caqueta and Po-
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tumayo it was the most important palm used for food and
drink. Howewer Rocha says that in the beginning of this cen-
tury it was cultivated everywhere the indians had migrated to.

Patino dobts that the indians cultivated them to eat the
palmitos. He suggests that this was rather an sporadic thing
since they tree provides valuable fruits anda would be destroyed
by this practice.

Today the pejibaye or peach palm is little known outside Cen-
tral America and Northern South America.

The palm can carry up to 300 fruits and under ideal condi-
tions two crops are harvested per year. The fruit is a starchy
mesocarp surrounding a seed. It is usually prepared by boiling
in salted water. If one wishes to preserve it, it is dried afte-
rwards but can be restored to original consistency and flavor
even after 6 months or more by a second brief boiling.

Qupunha is as important staple in the America tropics be-
cause of its high starch, fat and vitamins A and C content. Its
protein content is not very significant. Different analysis arri-
ved at different results:

Percentage of protein in the pulp of the fruit:
(from Johannessen)
Popenoe and Jimenez 2,8%
Burgos and de Vargas 3,0%
Raymond and Squires 6,7 %

Gongora y Lopes 3,3%
Wu Leung 2,6%
Johannessen 1,7% to 2,6% depending on the size

of the fruit

For the seeds Johannessen found valunes of 8,8%.

The Mauritia Flexuosa (Buriti or Muriti) palm grows abondan-
tly throughout the Amazon Basin, Venezuela and Guianas in
the “igap6s” of the “terra firme” and in humid ‘“campos”. They
are always associated with water and for this from areas of
human attraction.

The hearth of the palm is made into a sagu, the “ipurana”
of the indians. The pulp of the fruit is edible and good to make
sweets. This pulp is oily and extremely rich in vit. A.

Altman and Cordeiro analysed it and found that the whole
fruit grouded has 5,2% of protein. The same value was found
for only the pulp.

As I said before there are any other palm trees with edible
fruits or palmito. Since I did not find results of chemical analy-
8is done on them, I will leave open any conclusion as to their
protein content.

The Caryocar species (around 15) are also abundant in the
Amazon Basin, Guianas and Central Brazil. The species Villo-
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sum and Nuciferum are more widespread in the Amazonian
“terra firme” with the name of piquia. Caryocar kernels are
said to be the best edible nuts in the tropics. They are called
suari or butternuts and, according to Hauser and Berg they
are rich in protein and very rich in fat and carbohydrates.

Arachis Nambyquarae, the indigenous peanuts of Mato Gros-
in the Amazon Basin, and Arachis Hypogaea or mendubi,
usually cultivated, are very rich in incomplete protein.

U.S.D.A. figures for the peanut protein are:

1 lb. of peanuts raw in, shell = 86,1 gr. of protein
1 oz. with skin = 7,4 gr. of protein.

Its protein has two globulins which together provide a fairly
good amino-acid contend but its composition is far from perfect.

Chaves published a table comparing the proteins of the pea-
nut with that of the egg, considered the perfect protein.

Percentage of the deficit in relation to egg protein:

Arginine + 55
Cystine —33
Hystidine 0
Isoleucine —62
Leucine —24
Lysine —58
Methionine —76
Phenyl-alanine —14
Treonine —69
Tryptophan —33
Tyrosine —2
Valine + 10

Poraqueiba Sericea (Umari roxo) and Poraqueiba Paraensis
(Umari Amarelo) indigenous or cultivated has a relatively high
protein content in the skin and edible pulp: 4,46% for the
yellow one and 2,90% for the purple one,

Leaves are additional protein resourse of Amazonian plants.
Those of the Manihot Esculenta have the most widespread use
in Brazil, especially for cattle feed and in some places for hu-
man consumption as in the dish hnown as “manicobada”. Pati-
no mentions that “los muosz utilizaban las hojas de la yuca
como verdura”, “Tambien en el Brasil usaran los indigenas las
partes foliares”. Purseglove mentions that they are rich in
protein. In fact, Pechnik and Guimarées analysed it and obtai-
ned the follwing result:s
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Leaf air dried 29,2%
Leaf dried in refrigerator 30,0%

They also did some experiments with the amino-acid balance
of the sweed cassava leaves and arrived to the conclusion that
with 0,3% of methionine the diet containing leaf meal dried in
a refrigerator yielded result that compare well with caseine.

Other edible leaves found in the area are: from: Ipomea Bata-
tas (sweet potato), Phvtolacca Octandra (Caiena spinach) and
Hibiscus.

Nelson Chaves considers the saffron another source of protein
and oil. The saffron from the Amazon is Bixa Orellana and has
not been explored as source of protein.

Bamboo shoots from Bambusa Vulgaris and Guadua Superba
are another possible protein source. Hauser and Berg say bam-
boo shoots contain a fairly large amount of inferior protein.
U.S.D.A. figures for 4 oz. of trimmed bamboo shoots are 2,9 gr.
of protein.

This long list does not exaust the vegetable protein sources
of the Amazon Basin. Again I will say that other native fruits
are not notorious for their protein content but could have a
role in the amino-acid balance of the ingested proteins.

IV — CONCLUSIONS

There is a tremendous variety of species that occur in diffe-
rent environments of the Amazon Basin so one could say that
there is an widespread distribution of protein rich foods. In the
literature I found evidence that they were used sporadically by
the pre-colombian populations. Because most of them have har-
vest periods during the flood and rain season (exception
cashew) and that it is the period when agricultural activities
were almost stagnated and also fishing was more difficult, I
suspect they played an important role in the supply of protein
for this period. Also because the nuts have a great storage ca-
pacity thay must have played an important role when game
was scarce and when the indians; were travelling or were
in war.

With the invasion of the Amazon by the Iberians the indians
were pushed to the interior and passed to rely more on those
plants as source of protein since fishing was made more
difficult.

The diet to the table of foods consumed by the Xavantes in
the boundary forest-savanna reveals that they do rely on nuts
of indigenous trees of the area specially in periods when agri-
cultural products are scarse, that is two months after the heavy
rains have started and two months after the drought season has
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started that is, during the “grande seca”, as they are under the
savanna type of climate. Under forest type of climate the criti-
cal season be that of the heavier rains and floods since the dry
season is not very marked.

The diet of the first explorers also relied a lot on those fruits.

With the rubber boom and immigration of norteasterners, it
seems they did not learn to take full profit of those resourses,
or maybe they were not enough.

Anyway, no effort was made to develop those plant protein
resouses in a systhematic way, on the contrary, to what happe-
ned in other tropical areas that started to produce commer-
cially some Amazonian fruits.

In 1967 the Economic and Social Council of the United Na-
tions proposed: “Expand the use of oil-seed meals as direct sour-
ces of protein in human diets” and comments that ‘“vast
amounts of protein are available in the developing countries,
but not presently used for human diets, which could be incor-
porated into simple, nutritious, low cost mixtures with cereals,
or used in more sophisticated food products at higher cost.
Indeed, no other single source of uncoventional protein could
contribute so greatry and promptly towards closing the protein
ga’p- ”»

Or. Dutra de Oliveira (Recursos Proteicos Am. Latina) com-.
ments that the traditional foods of our countries have not been
sufﬁciently considered as possible protein sources. He empha-
sizes that they should not te baken separately, but as part of a
daily diet and that because they are already in the social-econo-
mical and cultural context of the population they would be
more easily accepted.

Maybe also a lot of forest would be saved from devastation.
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RESUMO

Proteinas Vegetais da Amazénia. I. A partir de 1974, o Ministério da
Agricultura do Bracsil comecou a incentivar a instalacio de grandes
empresas agro-industriais, dedicadas sobretudo a criacio extensiva de
gado, na Bacia Amazdnica. Como Goodland e Irwin tdo bem apontaram
em sua obra “Green Hell to Red Desert”, isto sera desastroso para o
meio ambiente, uma vez que muitas mudancas ocorridas com a derruba-
da da floresta e vastas areas de terra serdo irreversiveis: o empobreci-
mento do solo e o desaparecimento de espécies tornardo impossivel a
restauracdo da floresta.

Estudos feitos mostraram que gado consiste na forma mais ineficiente
de se obter proteina. Uma vaca precisa ser alimentada de 9,5 quilos de
proteina a fim de produzir 440 gramas de proteina para consumo huma-
no (Lappé). “Um acre de cereais pode produzir cinco vezes mais pro-
teina do que nm acre dedicado a producdo de carne: legumes (ervilhas,
feijdo e lent:’ha) podem produzir dez vezes mais; e vegetais em folha
quinze vezes mo's”, em média (Lappé). (Ver ilustracdo n.o 1.)

Estas obzerv~~60es, apesar de terem sido obtidas nos E.U.A., ilustram
o fato de que outras alternativas & criacdo de gado poderiam ser usadas
na Amazodnia, preservando maiores ireas de floresta. Uma vez que é
sabido que produtos e técnicas agricolas de zonas temperadas sédo mal
sucedidos, e as vezes danosos para as 4areas tropicais, é preciso que
se voltem os olhos para a flora indigena a fim de se achar espécies
que proveriam proteina necessaria & populacio da Amazénia, que estéd
crescendo rapidamente. )

Poucos estudos sobre nutricdo na regiio Amazdnica foram feitos, mas
sugerem deficiéncia protéica, sobretudo entre as populacdes mais baixas
das areas urbanas € nas rurais, que receberam imigrantes da regido
nordeste do pais. Esta tendéncia deve se acentuar uma vez que é a
populacio urbana que mais estd crescendo e que muitas fontes tradicio-
nais de proteinas na regifo, como a caca e a pesca, estdo sendo pre-
judicadas com o processo de desenvolvimento econdémico.

Parece que uma das causas desta deficiéncia protéica é a falta Qe
conhecimento e a mal adantacio dos imigrantes ao ambiente amazoni-
co. Ao contrario, os primitivos habitantes da regido pareciam ter uma
dieta nutritiva melhor, e eram descritos pelos primeiros cronistas como
sendo saudaveis e bem alimentados. Até hoje as tribos indigenas, que
foram severamente afetadas pelos brancos, mostram-se capazes de en-
contrar proteina suficiente em seu meio natural. Infelizmente, no pre-
sente, a politica governamental ignora os recursos protéicos vegetais
nativos. Enguanto algumas frutas de alto teor protéico, como a castanhs
de caju e a castanha do para, sdo quase que totalmente exportadas,
outras sao negligenciadas.
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II. Proteinas estdo presentes em quantidades variadas em todas as
células vivas, animais ou vegetais, sendo indispensaveis ao crescimento
e desenvolvimento. O “Food and Nutrition Board”, da Academia de
ciéncias dos E.U.A., recomenda um consumo minimo necessario de
0,47 gramas por quilo de peso.

. As proteinas sao formadas por amino-acidos. Aquelas usadas pelo
corpo humano sao formadas por 22 amino-acidos em combinacgdes varia-
das. Oito destes ndo podem ser sintetizados por nossos corpos, precisando
vir de fontes externas e por isso sao chamados de essenciais. Os amino-
-acidos essenciais precisam ser tomados simultaneamente e em diferen-
tes porcoes, mas nas proporcoes certas. (Ver ilustracdo n.0 2).

As proteinas vegetais nao sdo completas, ou seja, nao estdo presentes
nas proporcoes certas conforme requeridas; consequentemente, é neces-
sario comer uma variedade delas, de diferentes fontes, a fim de se ter
os amino-acidos necessarios ao corpo.

III. Frutas e plantas comestiveis da Amazénia e uma tentativa de
avaliacdo de seu conteudo protéico. Bertholletia Excelsa — a castanha
do Para com um contetido protéico ao redor de 17 e 14% sobre o peso
da noz. Sua proteina, a excelsina, é de alto valor pois nela estdo presen-
tes todos os amino-4acidos, sendo por isso chamada de “carne vegetal”.

Outras arvores amazonicas dio frutos oleaginosos semelhantes que,
se bem que nao tenham sido todos estudados, supostamente tem um
alto teor protéico. Sdo elas: Castanha sapucaia (Lecythis Paraensis),
Castanha de Macaco (Gouroupita Guianensis), Castanha caiate (Om-
phalea Diandra), Copuda (Licania Parinarioides), Cumaru (Coumarona
Polyphylla), Cunuria Spruceana, Mamorana (Bombaxr Aquaticum),
Pajura da mata (Parinarium Montanum), Couerpia Bracteosa, Lucuma
Smeciose, Licania Parinarioides e Castanha Pendula ou de Galinha
(Couerpia Longipendula).

Outra fruta razoavelmente estudada e que apresenta alto teor protéico
de excelente qualidade é a castanha de caju (Anacardium Occidentale).
Sua proteina varia entre 20 e 15% de seu peso e possui 13 amino-acidos,
sendo 7 dos essenciais.

Existem na Amazoénia outra variedades de caju: Anacardium Gigan-
teum, Anacardium Microcarpum. Negrense, Anacardium Spruceanum.
Outra espécie com frutos ricos em proteina é o cacaueiro (Theobroma
Cacco) e suas outras variedades (Theobroma Spruceanum, Bicolor,
Microcarpum. Subincanum, Sweciosum e Grandiflorum). O contetido
protéico do chocolate em vd varia de 10 a 22% de seu peso.

As palmeiras tem importante lugar na floresta amazdénica e seus
frutos ou palmito. se bem oue ndo tdo ricos em proteinas, podem ser
importantes no balanceamento dos amino-adcidos. O mesmo pode se
dizer para as 15 espéries de Carvocar e para o Umari roxo e amarelo
(Poraoueibn Sericen e Parnensis).

O amendoim (Arnchis Nambuoudrae e Hyvogaea) geralmente sio
cultivados e <80 muito ricos em proteina incompleta.

Folhas também constituem um imvortante recurso protéico da Ama-
zonia. Dentre elas destacam-se as da mandioca (Manihot Esculenta),
com 30% de proteina sobre o peso da folha seca. da batata doce (Ipomec
Batas), espinafre de Cairma (Phytolacac Octandra). Outros recursos
seriam o acafrdo (Bira Orellana) e brotos de bambu.

IV Conclusées. Hi erande variedade de espécies que se distribuem
em diferentes meios e greas da Amazodnia, de modo aue pode se dizer
que hé recursos protéi~os vegetais em toda a regido. Estes recursos eram
majis ou menos usados pelos primitivos habitantes e primeiros coloniza-
dores, dependendo da estacdo do ano, mas, com o tempo, seu uso tem
sido megligenciado.
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