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Brazil Nut (Bertholletia excelsa H. B. K.) Proteins: Fractionation,
Composition, and Identification of a Sulfur-Rich Protein

Samuel S. M. Sun,* Filomena W. Leung, and Jody C. Tomic!

An improved procedure was developed to fractionate the total protein from Brazil nut into three size
classes of proteins, 118, 7S, and 2S. The protein components and amino acid compositions of these
protein fractions were analyzed. By sodium dodecyl sulfate-polyacrylamide gel electrophoresis, the 118
protein fraction was resolved into six major polypeptides (M, 24 000-32 000); the 7S protein fraction
contained five major polypeptides (14 000-45000); and the 2S protein contained two low molecular weight
polypeptides (8000, 3000). All three protein fractions contain high concentrations of glutamine/glutamic
acid and arginine. But the 2S protein contains exceptionally large amounts of the sulfur amino acids,
17.9% Met and 8.7% Cys. This sulfur-rich protein constitutes some 30% of the total extractable Brazil
nut proteins. A gel filtration procedure was developed for preparation of large quantities (300 mg/run)

of pure sulfur-rich protein for further studies.

Brazil nuts, the seeds of Bertholletia excelsa H. B. K.,
are produced and exported from the Amazon Basin region
and are used most extensively in confections in countries
of Europe and North America. Although known for their
rich oil content (65-70%), the nuts are also a good source
of protein (15-17% by fresh weight and about 50% by
weight of its defatted flour) (Schreiber, 1950, Antunes,
1975).

Brazil nuts have unusually high levels of the sulfur-
containing amino acids, 8.3% by weight (Antunes, 1975),
and are probably the richest food source of these essential
amino acids. This high sulfur content was noted as early
as 1892 by Osborne (1924), when he compared the com-
position of the crystallized protein excelsin of the Brazil
nut with that of other oilseed proteins. Antunes and
Markakis (1977), through rat feeding experiments, studied
the supplementary effect of defatted Brazil nut flour on
navy beans, a poor source of sulfur amino acids, and found
that the protein quality of navy bean could be largely
improved by the addition of the Brazil nut flour. More
recently, Youle and Huang (1981), in a survey of the low
molecular weight proteins in a number of oilseeds, reported
that a 28 albumin fraction in Brazil nut contains high
levels of the sulfur amino acids, 17.37% methionine and
13.11% cysteine. Many vegetable proteins, especially those
from legumes, are deficient in these essential sulfur amino
acids (Yamaguchi, 1983). Thus, we were interested to learn
whether the high levels of the sulfur amino acids were
concentrated in a single protein species in the 2S protein
fraction. This information would provide us with a basis
for a molecular approach to improve the nutritive value
of vegetable protein sources deficient in the sulfur amino
acids.

Although Youle and Huang (1981) has reported the
amino acid composition of the 2S albumin fraction in
Brazil nut along with those in other oilseeds, there is no
further information on the purity and properties of this
28 albumin or other protein fractions of the Brazil nuts.
In this paper, we describe and compare various procedures
for effective extraction, fractionation, and purification of
the Brazil nut proteins from both defatted flour and fresh
kernels. We present an analysis of the polypeptide com-
ponents and amino acid compositions of the 118, 7S, and
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2S Brazil nut proteins. And, since we found that most of
the sulfur amino acids are concentrated in the 2S protein,
which contains only two low molecular weight polypeptides
of 9000 and 3000, we have developed a method for the
large-scale preparation of this sulfur-rich protein from
Brazil nut for further studies, including the sequencing of
this protein to obtain information for future identification
and isolation of the gene(s) encoding this sulfur-rich pro-
tein.

MATERIALS AND METHODS

Preparation of Brazil Nut Defatted Flour. Two
different lots of Brazil nuts were used in this study. One
lot was obtained from Brazil through the courtesy of Bruce
Nelson of the New York Botanical Garden, and the other
lot was a gift of Dr. A, H. Huang of the University of South
Carolina.

Brazil nut kernels were ground into a fine paste and
defatted by extraction with hexane. After three extractions
with fresh hexane, the residue was recovered by filtration
under reduced pressure and dried under vacuum overnight.
The resulting fine white powder was designated Brazil nut
defatted flour (BNDF).

Extraction of Total Protein. BNDF (1 g) was ground
in either of the following extraction buffers (10 mL): (a)
sodium dodecyl sulfate (SDS) buffer, 0.5 M NaCl, 1%
SDS, 2% 2-mercaptoethanol in 0.0625 M Tris-HCI buffer,
pH 6.8; (b) salt buffer, 1 M NaCl in 0.035 M sodium
phosphate buffer, pH 7.5. The homogenate was filtered
through four layers of cheesecloth, and the filtrate was
centrifuged at 26000g for 30 min at 4 °C. The recovered
supernatant fraction was again centrifuged at 26000g for
30 min, and the final supernatant fraction was designated
as total extractable protein.

Total protein was also obtained by direct extraction of
the fresh Brazil nut kernels using the procedure as de-
scribed above for BNDF, except that, in order to obtain
a clear protein extract with minimal lipid contamination,
four centrifugations were carried out, and only a portion
of the supernatant fraction between the pellet and the
upper lipid layer was collected each time.

Fractionation of Total Protein. I. Sucrose Gradient
Centrifugation/Solubility Fractionation. The sucrose
gradient centrifugation procedure of Youle and Huang
(1981) was used as a first fractionation step in this pro-
cedure. Each 1 mL of protein extract in salt buffer (pre-
pared as detailed above) was applied on top of a 38-mL
linear 5-30% sucrose gradient, prepared in 1 M NaCl and
0.035 M sodium phosphate, pH 7.5. The gradient was
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