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Fractionation and Electrophoretic Patterns of Rice Proteins

Su-IlI Kim and Do-Hyun, Jo

Dept. of Environmental Engineering, Ajou University, Suwon, Korea

Abstract

The composition of four rice protein groups is greatly affected by the extraction

conditions. The extraction amounts of albumins and glubulines primarily depended on

the temperature rather than the method of extraction. The total amount of glutelins,

the major components of rice storage proteins, could be extracted by a successive ex-
traction processes, extraction with 0.5% SDS-0.1M borate buffer(pH 8.3) followed by
extraction with 0.5% SDS-0.6% g-mercaptoethanol-0.1M borate buffer(pH 8.3). The
extracted amounts of glutelin with these solvents were 54.1 and 45% respectively. The
further purification of SDS soluble glutelins was acheieved by Sephadex G-150 gel

column chromatography.

The molecular weight of the components in four protein groups has been estimated

by SDS-polyacrylamide gel electrophoresis with or without g-mercaptoethanol.
The comparison of albumins and globulins by starch gel electrophoresis at pH 3.1

rermitted us to identify seven rice varieties. However, at pH 8.95, the specific bands

for Japonica type rice varieties were observed.
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dodecy! sulfate(SDS)—0.6% B-mercaptoethanol
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Fig. 1. Extraction of rice seed protein by the
method of Osborne.
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o 7434 albumin® globuling) Z&oke £x bl WA FEfel 17.6~24.7%2 T
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Table 1. Comparison of the amount of proteins
extracted under different conditions.

(g/100g protein)

I’I‘H]ynl v

NaCl Ist} 5.0) 6.8
2nd| 4.0 4.4

3rd| 1.6]| 1.5)10-4| 156
H,0 0.2 0.2 i
Albumin+Globulin ’ 10.8 ‘ 12.9 i 10.4 | 15.6
Eth 9 | |
anol Istl 0.9 } 0.8 0.9 0.8
2nd| 0.42 0.2
Prolamin ! 1.1 1.0 i 0.9 0.8 .

Acetic acid(HAC) 1st| 14.5 | 12.5
ond| 4.0 4.4
3rd‘ 16! 0.7

24.7 1 19.2

HAc-glutelin l 20.1 | 17.6 l 24.7 4 19.2

Total protein

extracted l 32.0 l 31.5 \ 36.0 ! 34.3

1 : Extraction of albumin and globulin with
magnetic stirrer at 0°~5°C and the rest
proteins at 25°C.

I : Extraction of albumin and globulin with
magnetic stirrer at 25°C and the rest
proteins at 25°C.

Il : Extraction of albumin and globulin with
waring blender at 0°~5°C and the rest
proteins at 25°C.

IV : Extraction of albumin and globulin with
waring blender without temperature con-
trol. The final temperature was about 50
°C after NaCl extraction.
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Go kel L(HAc-glutelin)o] ik A&lA & 5
glox v % disulfide bonds) A Do) AEHE B
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o] 228 Watd 43 524 pHrt 72 H
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Table 2. Extraction of glutelin with various solvents.
(extracted protein %)
HAc-residue Total glatelin
0.5% SDS-0.6% S-M.E. 0.5% SDS-0.6% A-M.E.
0.5% SDS-borate
borate buffer, pH8.3
I 1*1 buffer, pHS8.3 *9
1 0.5(3.9) 10.5(7.0) 8.6 —
2 4.5(4.3) 44.1(7.0) 26.5 —
3 7.8(4.5) 38.5(7.0) 13.8 —
4 73.7(7.0) 2.6(7.0) 4.1 -—
5 7.7(7.0) 0.9(7.0) 1.1 -
6 2.0(7.0) 0.2(7.0) - 32.8
7 — 10.9
8 — 11.1
9 — 0.2
54.1 45.0
Recovery % 96.2 96.7
99.1

*1: 0.5% SDS-0.6% B-M.E.-0.2M phosphate buffer pH7.0
*2: Extraction was performed with the residue of 0.5% SDS-0.1M borate buffer(pHS. 3)
treatment. Parentesis indicates the pH of the extraction mixture.

¥, 0.2M phosphate bufferg A}-&3te] pHst 7
2 245 FYENE F5E A% 33 FERA
olu] 93.1%7t F&=o 4+ HAc 3o Lo
FEH{AH (= 2-T3 1).

NaCl % ethanol § o2 F&3lxm & zhd
w8 & gluteline. 2 3tz ¢] & 0.1M borate
buffer(pH 8.3)—0.5% SDS &% 3 3-M.E.E 0.6
% T3 TLENE ALS, A o2 FE535q
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M.E.2 disulfide bond A& F 2252 30| 45%
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17.5:12.5: 700 Foz HE Ao|EF HdFi
el £ AR5 Houston'®e] » w9} v 53}

ot olel @ Aol As, FEubyel A A&
2A £ 4 AP 2sld FF g7 Al
Azl g A, u A L4 gk 2¥ 5
oz a9l Aatste]el & Aol

e 7 3

3. Z} ci 2o SDS-polyaerylamide 7[5

BEEAG A oA FEd YA TES
=4, MEA23 A 2% SDS-polyacrylamide gel
of A7 FEAA o E EAE TEF L AAE
g 29 et

Albuming 2A}gke] 29,0003 12,0009 573
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Table 3. Contents of protein and ratio of protein solubility groups in brown rice of seven

varieties.

Type Total protein *1 Albumin4-Globulin Prolamin Glutelin
Suwon 295 J 7.6 10.8 1.1 88.1
Jin-Heung J 7.8 13.4 1.0 85.6
Nong-Baek J 9.3 10.9 0.7 88.4
Milyang 23 IXI 8.3 10.5 1.5 88.0
Suwon 258 IXT 8.8 10.1 0.7 89.2
Suwon 287 IXI 8.4 10.5 0.7 88.8
IR 36 I 10.7 9.7 0.9 89.4
Mean ratio 10.8 0.9 88.3

*1 : 9% of dry weight basis.
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Fig. 2. SDS-polyacrylamide gel electrophoresis

of rice protein solubility groups. R:
reduced.
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Fig. 3. Separation of SDS-glutelin components
“by chromatography on Sephadex G-150
and their electrophoretic patterns. .
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Fig. 4. Starch gel electrophoresis at pH 3.1 of
albumin and globulin extracted from
seven rice varieties, J: Japonica, I: Indica.

& 7 £%¢] albumin ¥ globuling starch gel-g
A%, AdzA(pH 3.1) ¥ E714=2A(pH 8.9)
oA ArlgdEAA 2 patterng #] wate] ®giet,
AAAY AZlYFA albuming F 13719
bandg, globuling % 217] band® belylch(z
g 4)., TF 7o) o] albuminz} globuling] =
719 % patterne] 4 25 Jebueh. F57ke Aol
= albumins} globuling] = 7] 4§ patterno] 4 X
% Jebyel. d&E9 albumine] 79 band 115}
132 =g FF5dA4 EAs 4 2065 band
35 47t ol EAFm el B3 FHEe 258
3%t band 129 £ 24 Fe% 5 A

27 4ol A9 A7 FASE albumind) 4 2 4
71, ‘globulind] A & 6749] bandg AEstgri (2
g 5). 0]%F &Zo]l% bands} albumind A 17,
globuline] A1 3747} viebyres] pH 8.950]4 =

(PAHE A1 A FhBE oL Aud]
474 0 AAdE ¢ F A EFD Aele
F AN $5¢ FTELE +E d9od F oy

Z9] patterno & JaponicaZ st Indica-, Japonica
o} Indicaiel F& A2 ¥ 4+ 9. & albumin



&% Ay 9 A As9F

(J)Suwon295| ‘

(1 Jin Heungl l
(J)Nong Buekl ]
(%I Mityang23 | |
(JxDsuwon258 | |
(JxI)Suwen 287 I I
|

(D1 R 36 |

(J)Suwon 295
(J)Jin Heungl
(JINong Baeki

|
(JxI)Suwonzsag i %
(JxIiSuwon 287' E é
(D1 R 36| ! |

32 3
Starch gel electrophoresis at pH 8.95
of albumin and globulin extracted from
seven rice varieties
J: Japonica, I: Indica.
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