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The Gel-Chromatography of Cereal Proteins

ZensUKE Maki, Misao TasxHiro and Akiko HoriucHI

The proteins of foxtail and proso millets were extracted successively with water, 1 M
sodium chloride, 70% ethanol, 0.1 N acetic acid and 0.05 N sodium hydroxide. The fractions
obtained from the extracts were analyzed for their amino acid compositions and their
elution proliles of gel-chromatography on a Sephadex G-100 column.

Amino acid analyses indicated that all of the fractions from both millets had high
glutamic acid and low lysine contents. It was also recognized that the corresponding
fracions between both millets, especially the alcohol-soluble fractions had a similar amino
acid composition. In the gel-chromatography, the similarity of the elution profiles was

observed between both alcohol-soluble fractions.

These findings suggest that the alcohol-soluble proteins of foxtail and proso millets

consist of analogous polypeptides.
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Table 1. Yield of the Solid Extracts from Millets.*

Fraction Foxtail | Proso

Millet | Millet
Water-soluble \ 0.7 0.4
1 M NaCl-soluble 07 0.5
7024 Ethanol-soluble | 30 1.7
0.1 N Acetic acid-soluble l 0.1 —
0.05 N NaOH-soluble ' 1.7 0.9
Total | 6.2 3.5

fraction.

Table 2. Protein Content of the Solid Extracts.*

Fractin Foxl | Freeo
Water-soluble 66.2 58.9
1 M NaCl-soluble 83.1 56.9
702, Ethanol-soluble 91.3 81.9
0.1 N Acetic acid-soluble 57.5 —
0.05 N NaOH-soluble 88.1 68.8

* Protein (NX6.25), % dry basis

Table 3. Amino acid Composition of Extracted Proteins from Millets.*

Water-soluble NaCl-soluble Alcohol-soluble Acid-soluble NaOH-soluble
Amino acid —

Foxtail | Proso | Foxtail | Proso | Foxtail | Proso | Foxtail | Proso | Foxtail | Proso
Lysine 3.6 6.4 79 2.8 01 0.1 2.3 — 4.7 29
Histidine 1.1 2.9 24 3.5 1.6 1.9 1.5 — 2.2 2.4
Arginine 2.1 8.3 9.2 16.8 1.2 1.6 3.1 — 4.7 5.7
Aspartic acid 16.7 11.5 11.3 214 7.4 55 8.0 — 12.5 8.1
Threonine 5.8 54 4.8 2.1 04 2.8 3.8 — 49 4.2
Serine 5.3 5.8 6.5 5.6 5.8 8.2 7.3 — 5.8 5.0
Glutamic acid 21.7 16.2 174 17.5 25.6 25.2 244 — 13.8 22.3
Proline 3.7 3.9 3.1 2.8 5.7 4.0 5.7 — 5.7 5.7
Glycine 6.2 7.2 5.8 5.6 0.8 0.6 42 — 6.1 4.8
Alanine 7.0 7.0 6.8 3.5 13.9 17.1 8.8 — 7.2 7.3
Half-cystine 1.8 3.0 0 4.2 1.7 1.6 0 — 2.2 1.7
Valine 5.3 5.6 5.5 3.5 3.8 4.2 4.6 — 6.1 5.2
Methionine 2.2 1.7 14 1.4 25 21 2.3 — 3.3 4.0
Isoleucine 44 3.1 3.8 2.1 4.5 43 3.8 — 4.1 39
Leucine 6.6 6.5 7.2 3.5 154 14.5 12.2 — 7.8 8.6
Tyrosine 29 1.8 24 14 34 0.5 2.7 — 4.5 4.6
Phenylalanine 3.6 3.6 4.1 2.1 6.0 6.1 5.3 — 4.2 4.0

* Grams of amino acid per 100 g of total amino acid

. Tryptophan was not determined.
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Fig. 1. Gel filtration profiles of the water-soluble
fractions on Sephadex G-100. The sample
(about 200mg) was dissolved in 5.0 ml of
0.1 N acetic acid contg. 6 M urea and the
solution was centrifuged at 10000g for 10
min. The supernatant solution otained was
applied on a Sephadex G-100 column (2.0 x
88cm) equilibrated with 0.1 N acetic acid
contg. 6M urea, followed by elution with
the same slution at a flow rate of 30 ml/h.
Fractions of 4 ml were collected for the
determination of the absorbance at 280 nm.
(a), foxtail millet; (b), proso millet.
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Fig. 2. Gel filtration profiles of the 1 M NaCl-
soluble fractions on Sephadex G-100. Chro-
matographic conditions were the same as
those in Fig.l. (a), foxtail millet; (b), proso
millet.
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Fig. 3. Gel filtration profiles of the 70% ethanol-
soluble fractions on Sephadex G-100. Chro-
matographic conditions were the same as
those in Fig.1. (a), foxtail millet; (b), proso
millet.
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Fig. 4. The gel filtration profile of the 0.1 N acetic
acid-soluble fraction from foxtail millet on
Sephadex G-100. Chromatographic condi-
tions were the same as those in Fig. 1.
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Gel filtration profiles of the 0.05 N NaOH-
soluble fractions on Sephadex G-100. Chro-
matographic conditions were the same as
those in Fig. 1. (a), foxtail millet; (b), proso
millet.

Fig. 5.

BOFEBSEOFEELERNETRELE T W3 5D
D, BEHROTLa—-LABEEESTIIZE A LS
—DE—VERLTWVA. HizEAEOZF LD
Ta—-LRABEEERETHY, O EFFITRE
N7 I BHEEROFLUOELES T, dbE ST
HEDAREBEEESIEFICHL U AR Y XF P S8k
INTNBETLEERTHDTHA.

Vv = #9

HHOROEUCOEAEMGESNIIC, K, 1M NaCl,
70% x4 s —n, 01 N FeE, 0.06N NaOH THiB
Ehr. MERIOVBOLNAZEIICONVT, Thb
DT I/ BERET Ve NS T T 4o —ITET S
Bitosg —vhnhanhs, 7B » 5, b

80



BEEOBDOTY Ve sux bNST T 4~ B5

D, TCOEMBEAELE, Bz IVvEBEEEK
CIENY O v AREATACEBRBON 2. & 5
I, b FTORFIET 2 TNTNOESEFUL
T BHERAEE L, T v o -V AEEES G
CALETH—DEAESFRAOMGERNT /2 -V 25X
Fo. LIEOREND, &b, x0NChd 2 EtEES
HiZ, ehehzoFEHBUCERSED S D, e
NOELOT Lo — VA ESER, 1A LSTE
ORYXTFFIOBERINATHEH0E W T X
cE (19774 7 J1 27 A52EL)

51 B X #&

1) H. Sawai and Y. Morita
32, 496 (1968)

2) H. Sawai, H. Nikaido and Y. Morita : Agric.
Biol. Chem., 34, 1039 (1970)

: Agric. Biol. Chem.,

(21)

3) H. Sawai and Y. Morita : Agric, Biol. Chem.,
34, 61 (1970)

4) Y. Morita and M. Horikoshi
Chem., 36, 651 (1972)

5) I. H. Woychik, F. R. Huebner and R. ].
Dimler: Arch. Biochem. Biophys., 105, 151 (1964)

6) A.C. Beckwith, J. S. Wall and R. W. Jordan :
Arch. Biochem. Biophys., 112, 16 (1965)

7) F. R. Huebner : J. Agr. Food Chem., 18, 256
(1970)

8) RN, KIFRAE Bk, 47, 17 (1973)

9) WWW&ET, WEE D AL AN REG G
o AR 265, p. 19 (1975)

10) Y. Victr wu, K. R. Sexson, J. F. Cavins and
G.E. Inglett : J. Agr. Food Chem., 20, 757 (1972)

: Agric. Biol.



