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The endosperm of seed of Coix lacryma-jobi var. Adlay contains ca. 20% protein distributed between
fraction 1 (albumins and globulins), fraction 2 (prolamins), and fraction 3 (residual proteins) extracts.
The major component is prolamin, known as coixin, the amount of which ranged from 8.4% to 78.7%
of the total endosperm protein depending upon the concentration of 2-mercaptoethanol in the extrac-
tion solvent. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) analysis sep-
arated coixin into five components with molecular weights of 27K (C1), 25K (C2), 22K (C3), 17.5K
(C4), and 15K (C5). Isoelectric focusing (IEF) of coixin resolved seven major protein bands. Analy-
sis of the individual IEF bands by SDS-PAGE and immunoblotting, using rabbit antibodies raised
against C2 and C3, indicated an even greater complexity, with a total of 17 proteins being detected.
Amino acid analysis revealed that protein fractions from Coix endosperm have the typical composi-
tion of Panicoideae endosperm. The predominant fraction, coixin, is rich in proline and leucine and

poor in lysine.

Coix lacryma-jobi L. is the most widely distributed of
four Coix species belonging to the family Coicineae of
the grass tribe Andropogoneae (Clayton, 1973, 1983; Jain
and Banerjee, 1974). Coix is native to India, Burma, China,
and Malaysia and was grown extensively in South Asia
before maize became popular as an agricultural crop (Arora,
1977). There are a number of varieties differing in plant
size and seed structure. For instance, seed of wild forms
have a hard shell while some cultivated varieties are char-
acterized by a soft-shelled seed (Arora, 1977). Over the
years Coix has been used as a food source for humans
{(Wester, 1920; Schaaffhausen, 1952) and livestock (Raimo
and Leme, 1950; Torres and Bergamin, 1951). It has also
been utilized in the production of alcoholic beverages and
as a medicinal plant (Ridley, 1906; Arora, 1977).

C. lacryma-jobi var. Adlay was introduced into Brazil
around 1939 and was subsequently subjected to breed-
ing programs to improve agronomic characteristics such
as yield and growth period (Schaaffhausen, 1952). The
seed contains around 20% protein, the major constitu-
ent of which is a prolamin called coixin (Venkateswarlu
and Chaganti, 1973). In this paper we report on an anal-
ysis of the storage proteins of C. lacryma-jobi var. Adlay
in which special attention was centered on the electro-
phoretic and immunological properties of two of the pre-
dominant coixin proteins.

MATERIALS AND METHODS

Plant Material and Protein Extraction. C. lacryma-jobi
var. Adlay seed was obtained from the collection of the Genet-
ics Department, University of Campinas. Endosperms, obtained
by hand dissection of 500 seeds, were ground to a flour and
defatted with acetone. The endosperm proteins were extracted
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Table I. Procedures for the Sequential Extraction of
Proteins from the Endosperm of Seed C. lacryma-jobi var.
Adlay

fraction

extraction conditions

F1 extract twice with 0.6 M
NaCl (5:2, v/w) for
lhat4°C

F2 after extracting F1 proteins,
extract with 4:1 2-propanol
(v/w) overnight and 3:1
2-propanol (v/w) for 2 h at 25
°C in the presence of varying
amounts of 2-ME (0-20%)

F3 residual proteins

proteins

albumins, globulins,
free amino acids

prolamin (coixin)

sequentially with use of the procedures outlined in Table I. Nitro-
gen determinations on the resultant F1, F2, and F3 protein frac-
tions were carried out according to Nkonge and Ballance (1982).

Amino Acid Analysis. Approximately 100-ug aliquots of
F1, F2, and F3 proteins were hydrolyzed with 6 N HCI at 110
°C for 20 h. The hydrolyzed samples were neutralized with
NaOH and lyophilized. The samples were dissolved in 200 uL
of distilled water in a glass V-vial and mixed with 50 L. of 1 M
borate buffer (pH 6.3) and 200 uL of 15 mM 9-fluorenylmethyl
chloroformate (FMOC). After 5 min at room temperature excess
reagent was removed by partitioning three times against equal
volumes of pentane (Einarson et al., 1983). The fluorescent
FMOC-amino acid derivatives were analyzed by high-
performance liquid chromatography (HPLC) as described by
Nasholm et al. (1987).

Electrophoretic Methods. All three protein fractions were
analyzed by 5-20% SDS-PAGE gradients according to Laem-
mli (1970). Electrophoresis was carried out at 100 V at room
temperature after which gels were stained for 2 h with 0.25%
Coomassie Brilliant Blue R250 in methanol/water/acetic acid
(5:5:1, v/v) and subsequently destained in methanol/water/
acetic acid (3:6:1, v/v). Estimates of molecular weight were based
on the procedures of Plikaytis et al. (1986).

IEF of the F2 proteins was carried out on agarose gels with
pH 5-8 ampholines as described by Wilson (1984). The gels
were 0.75 mm thick and contained 1% agarose, 0.4% pH 3.5~
9.5 ampholine (LKB, Bromma, Sweden), and 1.6% pH 5-8
ampholine (LKB) in 5 M urea and 2 mM dithiothreitol. After
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