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A Study on the Rice Protein

(Fractionation of the Protein of Korean Rice by Paper Electrophoresis)
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SUMMARY

In order to fractionate the rice protein employing
paper electrophoresis, 9 subjécts of Korean rice
and one Indica type, Pin Galw 50 were examined,
the results were as follows.

1. Polished rice protein was separated into albu-
min, globulin, prolamine, and oryzenin. The amo-
unt of these fractions was determined by Kjeldahl
method showing respectively 0.26%, 0.65%, 0.41
%, and 5.01% in average. Albumin was extracted
with deionized water, globulin with 10% NaCl,

prolamine with 70% ethanol, and oryzenin with
0.05N-NaOH.

2. Albumin was extracted with deionized water
and dialyzed by a cellophan tube. The supernatant
was submitted to paper electrophoresis using phos-
phate buffer (pH 7.6, p 0.18). Albumin was
identified as monocomponent in all of 10 varieties
under study.

Globulin was extracted and dialyzed to remove
the albumin. The precipitates were resolved in 10%
saline solution and examined by paper -electr-
ophoresis. The globulin consists of two components
in phosphate buffer(pH 7.6, g 0.18) Any subject,
regardless the origin, appears to confain globulin
I and globulin II.

Prolamine was extracted with 70% ethanol, dialy-
zed against deionized water, resolved with ethanol,

and analyzed by Paper electrophoresis. It was proved

— 1

” as one component in the 70% alcoholic buffer (pH

9.0, £=0.0095).

On the contrary, paper electrophoresis with ory-
zenin demonstrated two or three components in
Sorensen’s buffer(pH 13.0, ¢ 0.11). Yookoo 132,
Dungpan 5, Kwansan, and Jaekun contain oryzenin
1, oryzenin II, and oryzenin III. Oﬁ the other
hand, Paldal, Jinheung,

Damakum, and Pin Galw 56 contain only oryzenin

Sukwang, Eunbangzu,

II, and oryzenin III.

On the basis of these analyses a discussion of
the differences between the protein fractions of 10
varieties was presented.

3. Globulin I varied from 0.22% to 0.46%
(aver. 0.35%) in the amount, globulin II from
0.21 to 0.44%¢ (aver. 0.32%), oryzenin I from
0.17% to 0.44%(aver. 0.3%), oryzenin II from
1.59% to 2.88% (aver. 2.23%), and oryzenin III
from 2.02% to 3.57%(aver. 2.66%).
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TABLE 1. Name of Rice Varieties.

Name | B2 | Type

No. & & 4
1! Be# 132 8% | Yookoo 132| B 4: | Japonica
2 | B 35 5% | Dungpan5 ” ”
3| B tly { Kwansan " "
4| N s | Paldal o4 ”
5|5 2 | Jackun " 7"
6| K - B2 | Jinheung " "
7| % 3% | Sukwang B A4 "
8| # 1 = | Eunbangzu " "
9% M § | Damakum " "
10 | Pin Galws6 | Pin Galws6| Indica

= eomesh = fHs MpE WESGE o R

9 B4e w9 TABLE 28 =,

TABLE 2
No. | & f& % ﬁ}%] RA% | BERS
1|8 #7182 14.000 ~ 0.29 7.14
2| BR 5% | 13.43  0.296 7.09
3| M 1 14.01 0.291 9.01
4| R #| 18.57, 0.302] = 5.71
5|8 - # 13.60 0.264 5.94
6 | & B 14.10{ 0.244 6.16
7 % 3 | 13.89 . 0.236 5,89
8|8 15 | 13.8! 0.348 6.78
91% B % | 1466 . 0328 6.1
10 | Pin Galws6) 13.55  0.450 7.45
Mean 13.82 0. 301 6.73
Max. 14.100  0.450, 9.01
Min 13.55  0.236 5.71
2. BHEE
A. % protein fraction 9 EE
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MBRE bgS WS o7l S5 50mlE
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b. globulin. '

MR 5g ol 10%NaCl 50ml-& fudtz Water
bath o] 4 60~70°C & 1hr. e F albumino] A
o 2o #fpos EEH FEHMsI MK #
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C. % protein fraction o] paper electrophoresis
¥k Bh4E : Horizontal type®
Buffer solution

albumin: phosphate buffer® (pH 7.6, ¢ 0.18)

globulin: phosphate buffer® (pH 7.6, £ 0.18)

prolamine: alcoholic buffer® (pH 9.0,# 0.00
95)

oryzenin: Strensen’s buffer®®
0.11)

$84% : Whatmann No 1 384K

(pH 13.0, ¢

ERAEe2 S BHEEKS albumin, glo-
bulin, prolamine & # 10~15mgN/m/ 9} #Erpr=3t
o] 3001 #EJF, oryzenin & ¥ 5~8mgN/ml 9 B
B2 s 500~8002 BEE KRN (7x20cm)]
Cathode JftifF 4~5em =& 3to] band spotting 3F3
e} A voltage gradient 5volt/em 2 204] 7 BB
Aol 105°Col A 1583 Az2A472
Amidoblack 10B #k.o.2 30 48 4:a+] # methanol:
acetic acid(9:1v/v) 2 i 2 7 . Amidoblack 10B
WoR PeeAdl WHBOLEREF (Spinco Model
R.B. Analytrol)$] 1x30mm slit & A}-&3lo HEE
gifge 2 RRIL o] S BAHESY £ K
78 aRHE RIg

Amidoblack 10B solution

(D Amidoblack 10B 1.0g

A7 F

@ methanol 100ml
@ acetic acid 20m!
@ distilled water 80m!
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2 2-A o) 4 albumin & Z-& 52, globulin -2
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enin-& 0,05N-NaOH = % sl BFEES
glo 24 o8 £ protein fraction o] FEREE &
TABLE 3 s} #vt.

3% —R7E /B — (albumin +globulin+ prolamine+
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o] gEAA ny HMEAESY 2B dR{E

BrgeEr e 2g] Apiskge AY wsdteh. R

Biel 9ol £RE uwl BAgME B AfEE
ol &gl AY LI Wikl hAREY Az
yrelzleh, ® gt Indica type & w5 HITHERI —
fAEel ek Aol A=t wAAE ® wel g
33 ¢t} #& protein fraction & HES 27 alb-
umin o] gloj A FE 0.26%2 LozsalV s 7} Bk
3k 0.08~0.26%, 0.11~0.20%, 2.26~0.28%,%
9 grmel w4dtv), globulin & Fiy 0.65%=
Loézsa 5 ¢] #Eal 0.63~0.70%, 0.60~0.70%,
0.58~1.229%%} ¥ aa] A oFzh vh-2 A gko] o Jones
and Gersdorff,”¢] 0.07~0.09% #FES}E A3
me woFa 9lr}h. Prolamine & FjEe WKE
L 0.41~1.22%, 0.44~0.72%, 0.44~0.5%°] %
BRE 0.12%0] 9 AEEAE 0.41%% HRE
A ow o]Z Indica type &l Pin Glaw 56 -2 0.54
oz oF7t o FAE ndFzm gk olduld



TABLE 3. £ pretein fraction o] sEB& k8

Oryzenin =

| # % 3 H | Albumin Globulin | Prolamine

1 7.14 0.27 0.43 0.40 5.30 0.74

2 7.09 0.28 0.53 0.42 5.19 0.67

3 9.01 0.25 0.49 0.51 6.90 0.86

4 5.71 0.22 0.65 0.36 4.52 0.16

5 5.94 0.27 0.61 0.33 4.46 0.27

6 6.16 0.24 0.61 0.36 4.48 0.47

7 5.89 0.24 0.80 0.83 4.33 0.19

8 6.78 0.24 0.88 0.40 5.12 0.40

9 6.11 0.29 0.80 0.46 4.46 0.10

10 7.45 0.34 0.86 0.54 5.33 0.38
mean | 6.73 | 0.26 0.65 | 0.41 5.01 0.40
max 9.01 0.34 0.88 | 0.54 | . 6.90 0.86
min | 5.71 | 0.22 0.43 J 0.33 | 4.46 0.10

oryzenin & & E 6.56~10.34%, 6.40~7.35%,
5.2~6.52%%) £& Asoln HEE 4.16%9 u
< #RolH EHEEY BERAAEL FH 5.01%=
&7 B 6.9%, BT 3k 4.33%% o
A W HESEY Bl Hold REY mre
HEbA R A8 s ol gl w albumin o &5
fEol A AL wl%sln globulin & BAfE, rhafg,
BeES] o2 Frk3tm g.o™ prolamine & B
EfES hfEe] A9 wlssta o] O u
o7 oryzenin -2 HifEfE, B BAMY EEER
Z7 5t AeL neoEel, o83 & Protein fra-
ction o] AFHHMHEZLL ass WA st A
AR gx] ¢koml 4B o WIBRR 450
@ib= o] AeAE goz o HEdger & Ei
2F 4= dorgled olguEel Mk K prot-
ein fraction t1¢] amino acid FF-< B o= AR

HxBMon FASa 9 amino acid 2] limiting
factor & RERE oA oJrAE MHEIA
AEAE YAYE vlol e
2. #% protein fraction o] JEIRERIKE)

=k 2-B,o1 4 % protein fraction & fifiHiste]
albumin 5} globulin & phosphate buffer(pH 7.6 g2
0.18)#, prolamine & 70% alcoholic buffer(pH.
9.0 £ 0.0095), oryzenin -2 Sorensen’s buffer(pH
13.0 g 0.11)-¢ 143t BRU]FE Fgo=zi
&1.& electrophoretogram -2 FIGURE 1 5 z+¢},

FIGURE 1 ¢ start lineo] 4 7}71¢ 22 Comp-
onentof 4 H¥H Az WEE ¥3 globulin-&
globulin I, globulin II, oryzenin & oryzenin I,
oryzenin II, oryzenin IIl & FEFF Y o7 2 mob-
ility &= =}-& TABLE 4 & 7=},

FIGURE 1 ¢] 4 albumin ¥ prolamine-& =%

TABLE 4. % Component £} mobility(cm?, uolt-¥ sec~1x1075)

Component E albumin ‘ globulin 1 [ globulin IT [ prolamine [ oryzenin I ! oryzenin II J oryzenin III

f
Mobility ‘ 0.67 ’ 0.36 !

0.56 (

0.81 ' 0.42 l 1.19 [ 1.44

1 component ¢] 3 globulin -2- globulin I, globulin II
9] 2749 component & = ot R =
27 99+t EE oryzenin-& Rl #e} o
component 2] Mkel = BAfE BEH 1325,
BRI 5 B8, ML AR BN A= oryzenin I,
oryzenin lI, oryzenin 118 #7}%] component 7}
EATY em el BB GE, BE, B, #
YE, Z£EEH, Pin Galw 56 & oryzenin II, oryze-
nin I 9] % component §} ¢},

2.8 Kondo and Chibe'®: Kolthoff buffer
(PH 11.0, ¢ 0.16)& A}-8-3}o] BHKES AL
1 component stell = ;g stA] X @ ot sty o
ol e g XERs old A FREAE FEHA golrql
v}, 2@ 3 globulin 7} oryzenin & K IKFhol A
S %5 component & densitometer o] &3]
3 A8HE & TABLE 58 zon o] &GEM
£ TABLE 3 9| globulin 5 oryzenin & &¢] #2
Fstel ZHE AT ABo= HEAHA 9L
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TABLE 5. Component ] 4&H

globulin oryzenin
No. :
I I I - |
1 51.7 48.3 52 38.5 56.3
2 51.1 48.9 | 5.6 30.6 63.8
3 52.0 48.0 | 6.4 41.8 51.8
4 51.2 48.8 - 44.2 55.8
5 51.4 48.6 3.8 43.3 52.9
6 52.6° 47.4 - 40.9 59.1
7 51.8 48.2 - 53.4 46.6
8 50.6 49.4 — 51.6 48.4
9 54.8 45.2 - 49.7 50.3
10 53.1 46.9 — 52.8 47.2
TABLE 6. # Protein component &} &%
N Crude i ) ) globulin oryzenin
o. protein | albumin prolamine
| Il | o
1 7.14 0.27 0.40 0.22 0.21 0.28 2.04 2.98
2 7.09 0.28 0.42 0.27 0.26 0.29 1.59 3.29
3 9.01 0.25 0.51 0.26 0.24 0.44 2.88 3.57
4 5.71 0.22 0.36 0.33 0.32 — 2.00 2.52
5 5.94 0.27 0.33 0.31 0.30 0.17 1.93 2.36
6 6.16 0.24 0.36 0.32 0.29 — 1.83 2.65
7 5.89 0.24 0.33 0.41 0.39 _— 2.31 2.02
8 6.78 0.24 0.40 0.45 0.44 —_— 2.64 2.49
9 6.11 0.29 0.46 0.44 0.36 —_ 2.22 2.24
10 7.45 0.34 0.54 0.46 0.40 | — 2.81 2.52
mean 6.73 0.26 ! 0.41 0.35 0.32 0.3 2.23 2.66
max 9.01 0.34 0.54 0.46 0.44 0.44 2.88 3.57
min 5.71 0.22 0.33 0.22 0.21 0.17 1.59 2.02

TABLE 6 3 2+

o) 8 zro] £ protein component & EREy} R4
B, wafE, Badfcl oA =T FHEg ol
7 g=l=k o] & % component 7} & RAEMSY M
@ st dddats 27t e A2 ol &
o] #{ko] H=E % component g B{LE o
gl A o W Es o & Ao w JAFY

= #

gEE ¥ 9 A% (Japonica type)z+ Indica type
ol 1/RfES JA4e=zdle & Protein fraction 2
EEI L BB RIKE o2 protein 9 fractionation
£ g3 2o BRE IR+

1. &R 4 albumin-& distilled water = i1
3ta globulin -2 10% Nacl 2, prolamine -2 70%

ethanol &, oryzenin -2 0.05N-NaOH =2 143}
FET HF albumin & 0.26%, globulin & 0.65
%, prolamine 2 0.41%, oryzenin & 5.01%°¢°]$]
o " albumin & mEZ fe] HMA A w3
¢l globulin & FA:ME, S48, BAES] A=z
Z71dtg o= prolaminc & BAFEI #pEfEo] A
o] w483 HhiAEfEo] wrow oryzenin & hAH,
BRdfE, RO A2 EmY AL udFY
=.

2. 100 &hfEel
phosphate buffer (pH 7.6, ¢ 0.18), prolamine -2
70% alcoholic buffer(pH 9.0, z0.0095), oryzenin
& Sorensen’s buffer & 4A}-48o] FEHERXBE
P fEFE=2 A albumin 7 prolamine -& FEK o) A
=% 1component & 2w globulin & globulin I,

albumin 5} globulin -2



globulin II &] % component & 4 #f=] ¢ I oryzenin
2 Wb B 13288, S5, MWL BRAAE
oryzenin [, oryzenin II, oryzenin III & 3 component
® JES Y R A, BRE, B, S5, B,
Pin Galw56 ¢ 6 3#lo] 4= oryzenin II, oryzenin
IIT 9] 2 component w} 431314 <},

3. % fraction & JAEEE KBNS 4 component
9 BEEEY] o8 &®e KT HE albumin
0.26%, globulin I, 0.35%, globulin II, 0.32%,
prolamine,0. 41%, oryzenin I, 0.30%, oryzenin II,
2.23%, oryzenin IIT 2.66%¢°] ¢ =},
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