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Abstract

Capillary electrophoresis (CE) with rice proteins was used to discriminate 10 domestic rice cultivars in less
than 25 min. Most cultivars were differentiated quickly and easily using P-ACN buffer system. CE of rice
prolamins allowed classifying ten varieties of Korean rice into three groups. Peak h was characteristic peak
for Dongjinbyeo, Gaehwabyeo and Yongnambyeo which were classified into the group of Dongjinbyeo. Chuchung-
byeo, Odaebyeo, Mangeumbyeo and Bonggwangbyeo easily differentiated from the group of Dongjinbyeo by
the absence of peak h which were classified into the group of Chuchungbyeo. Peak g typical for lllpumbyeo,
Hwaseungbyeo and Hwayoungbyeo accounted for 70% of total peak area. They belong to the group of
Illpumbyeo. Some cultivars showed specific peak patterns among ten cultivars, lllpumbyeo was differentiated
from others by several peaks between peak c¢ and peak f, and the peak d was apparently detected in
Odaebyeo not in others. Other minor differences were also found within each group. The result of the study
showed that CE has potential for discrimination of rice cultivars. It also possesses the inherent advantages

such as low mass requirements, fast seperations, and quantitative analysis through on-capillary UV detection.
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Z7& WAdsteEa AL 3 FHcAe] CE
ol &] 80| t)- go]s}A =M.

CE E4%S W4t gl 443 21 Rhyu 50
&2 2 23F3Fw vl prolamin fractiond 0.05%
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1996 %0 S3gt Wz, T A e
1,049,000ha - zuf =mAo] viwA Y& 7og 54
e 1055 A5 7 $AFFAE4E Ao}
#%-2& SATAKE rice machine (SATAKE engineering
Co. Ltd. Japan), #} 9|3= Testing rice mill VP-31T ((£%)
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Hydroxypropylmethylcellulose (HPMC, viscosity of
2% solution 4,000 cp)?} Lauryl sulfobetain-& Sigma
Chemical Co.ZH¥| 7]]%}913, Phosphate buffer
(pH 2.5)+= Bio-rad Co.2H¥] 7-4]3}d Al8-3lg}.
I 9] AleF & Acetonitril-& HPLCE-F-& Al-4-3}a o

o} 2] = regeant grade S AH-3leich.

Table 1. Cultivars, cultivated sites and cultivated area
of rice samples

No. Cultivars Cultivated sites Cultivated
area (%)
1 Dongjinbyeo Iksan, Chullabookdo 36.7
2 Chuchungbyeo Pyoungtak Kyunggido 12.8
3 Illpumbyeo Jechun, Chungchongbookdo 8.2
4 Gachwabyeo Asan, Chungchongnamdo 7.0
5 Odaebyeo Cheulwon, Kangwondo 4.6
6 Hwaseungbyeo Jechun, Chungchongbookdo 44
7 Mankumbyeo  Milyang, Kyungsangnamdo 35
8 Youngnambyeo Iksan, Chullabookdo 32
9 Hwayoungbyeo Hampyoung, Chullanamdo 24
10 Bonggwangbyeo Pyoungtak, Kyunggido 1.8

crefale] &

%4 A& %2] alcohol-soluble proteingl prolamin
fraction-& Lookhart and Bean“?2] ¥} o) u}e} &3}
g} &, Cyclotec 1093 sample mill2 28} uju]o)
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Capillary Electrophoresis

Capillary Electrophoresis (CE)x= Beckman P/ACE 5500
systemS ©]-8-3}9] 20 capillary= uncoated fused-silica
(50 um X 27 cm, 20 cm inlet to detector)E AR2-3}9]
t}. B4 A)9] voltaget= 10 kV7} $2|HEE 3l on
sample-2- 5%7} pressure-injection 3+ t}. E-8] buffer
E5 0.05% HPMCE E33]+= 0.1 M phosphate buffer
(pH 2.5, P buffer)'”e)| acetonitril 20%%} Lauryl sulfo-
betain 26 mM-2- 7}&F P-ACN buffer'” & A}-4-8493 31
4235 A UV 200 nmollAle] FFE2 detect
stk

Capillary cleaning % &2|

AN 2-E capillaryE AHEE o] £ Pgdae}
capillary®] cleaning-& A1 A8}ic}. 2% 0.1 N sodium
hydroxide2 S5¥-7} rinse¥ 1 M phosphoric acids
6027} rinsed}3r 0.1 M P buffer2. 2087} rinsedl ¥
P-ACN buffer2 t}A] 6087} equilibrationA]Z] = A}
|31 b, =, ol CEE 1-2A17F o)A AR] F A}
4% o= 1 M phosphoric acid 2 3047} rinse3}y t}
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sit}. CapillaryE ARS8} CEE 1m7] AHelles 1 M
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phoric acidZ 487} rinsed}g]rl. Samplewd ¥4 A7}k
& <F 2552 2 capillary®] cleaning3} equilibration7}
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Capillary Electrophoresis pattern

Z} FF <9 peak pattern-& HAHoZ M2
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Fig. 1. CE pattern of Dongjinbyeo group analyzed with P-
ACN buffer.
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SZEIH group
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8ol BEE|o1™ o]F FFoll= CEell o8] 5442
2 Fese AEe] sl e 33} Peak h
7t EAA 22 viehhs o] 3%5-& HoA) B3]
pattern®} 213}, F-Z1¥ group 22 ¥-F-slaic).
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Fig. 2. CE pattern of Chuchungbyeo group analyzed with P-ACN buffer.

peak h& A|2J%} | 5-8-29] peakr} F21¥ groups} ®]
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£ 7EF )] peak 7} 22~28%, peak e7} 6~7%E 3}
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Fig. 3. CE pattern of Ilpumbyeo group analyzed with
P-ACN buffer.

7} peak c®] ¥, peak f ¥ 2] $}x|e] vfebt o] peak
f= 2R FUdch =3¢ L oi & peak do] T
Aol EAA e 2 vehdr}. &, peak de oHE ZE F
Zoj|a} A A peak HA 2 0.4~2.0%% HA &€ o
uke 2o oA 5.4%F 2R 8l Flo] AE=S
thFig. 2). 53 group WA % wlu|3brlE s
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Table 2. Peak area of Dongjinbyeo group analyzed with
P-ACN buffer

Dongjinbyeo

Gaehwabyeo Youngnambyeo

Area % Area % Area %

1.09x10° 167 121x10° 202 087x10° 147
211x10° 323 253x10° 423 148x10° 251
5.09x10° 7.80 447x10° 747 349x10° 5.90
033x10° 051 094x10° 157 071x10° 120
452x10° 693 4.15x10° 694 3.83x10° 648
17.72x10° 27.16 1291x1¢° 21.58 13.81x10° 23.36
29.10x10° 44.61 30.01x10° 50.17 30.72x10° 51.96
528x10° 8.09 3.60x10° 6.02 421x10° 7.12

Peak

S0 0 00 O

Total 65.24x 10° 100.00 59.82x 10° 100.00 59.12x 10° 100.00

¥ group2 W] A A A peak areal] o) oo &
3] TN AL 10855 /P o s &
peak?l peak gt= 10F-5-F 7174 4L 989 4.6%2
vepgr}. £3F peak de A9 YhepiR] 949k peak
fo} peak b7} oF & F FFu} 34 Jebgol. Ashy
o} G A9l vkded 2 3] peak a, b,
ot OF 10%E A2 2] 14%¢l] vl 22 vk peak
o} grb Z4zh 27k =4 el 239 groupol A
= @A X A7 vl o] ufjuir) o} EE g
Aol & Bylom o] A groupd FAW groupel]
vl3) AHE A PR 3EFo] AA peak area
9] gto] M3 53] ¥4 10555 M AA et
wel(Table 3). =, AFEH groupollA] UFHE oA
133t vebio] peak c~peak f Apo]el Holgh peak
pattern-g ehile] ofE EEal A TR
3FF 5w e v] 8] peak Wl 1% HE 7
£} sHdule} slguis A<l %3} peak pattern
+ vehisi e A A peak area®] o] AW B
Aw groups} Ae] w]&g W&wk-g vehd d HihE
std e B ohso e AHLae ehie] A&
FEE 2 cH(Table 4). =3 7+ A8 #v]e Q4=, &2,
o] 3labe o] 4% EEdEH oA feluelelA
e o] 50% o4 A B F3Inel 33

© FF7 M2 o9ty HEo] 14.29%% %2
e CER+= peak hell 2l3)] A2 414 8530w
A e} Banie] M2 et AE oA 14.29%%
Egtou} CER A% Aslze 2zt dE9 group,
FAH groupo 2 A FEH )

o)Atz 7ro]l P bufferel#i P-ACN buffer2 24
buffer& modify§tel|a}e} peak?] patterndi] x}o}r} v}
EFvt-e ¥ oluy2} peak?] resolution ¥ £-A12] )3 A
o] ¥obx z} FFo] A& deobsled W 2EE
HFsldch Sl ANulEle 9 10 FE5w Y9
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Table 3. Peak area of Chuchungbyeo group analyzed with P-ACN buffer
Peak Chuchungbyeo Odaebyeo Mangeumbyeo Bonggwangbyeo
cal
Area % Area % Area % Area %
a 1.65% 10° 2.81 1.55% 10° 3.28 1.17x10° 2.53 0.80% 10° 2.17
b 3.10x 10° 5.28 2.73%10° 5.77 2.16x 10° 4.68 1.44 % 10° 3.92
c 4.47x10° 7.62 2.96x 10° 6.26 2.68x 10° 5.80 2.10x 10° 5.71
d 1.14x 10° 1.94 2.56x 10° 5.41 0.81x 10° 0.39 0.22x 10° 0.60
€ 4.42x10° 7.54 2.80% 10° 5.92 2.88% 10° 6.24 2.48x 10° 6.75
f 13.15% 10° 22.42 13.10x 10° 27.70 11.59% 10° 25.09 8.15x 10° 2217
30.29%x 10° 51.64 21.59%x 10° 45.66 2853108 55.27 21.57x10° 58.68
g
h 0.44 % 10° 0.75 - - - - - -
Total 58.66x 10° 100.00 47.29%x 10° 100.00 46.19% 10° 100.00 36.76 x 10° 100.00
Table 4. Peak area of Illpumbyeo group analyzed with P-ACN buffer
Peak Ilipumbyeo Hwaseungbyeo Hwayoungbyeo
ca
Area % Area % Area %
a 1.34x 10° 2.87 1.42x 10° 2.54 1.04x 10° 2.57
b 3.02x 10° 6.47 3.08x10° 5.50 1.93%x10° 478
c 0.41x10° 0.88 2.87x10° 5.12 2.23x 10° 5.52
d 0.27x10° 0.58 1.21x 10° 2.16 0.41x10° 1.02
€ 3.95%10° 8.47 551X 10° 9.84 4.14x 10° 10.25
f - - 3.46% 10° 6.18 2.12x10° 525
g 31.62%x10° 67.78 37.78x 10° 67.45 28.12x 10° 69.62
h 0.76 x 10° 1.63 0.68x 10° 1.21 0.40x 10° 0.99
i 2.61x10° 5.60 - - - -
i 267X 10° 5.72 - - - -
Total 46.65x 10° 100.00 56.01x10° 100.00 40.39x 10° 100.00
2] alcohol -£-3§4 wh¥2l-L- capillary electrophoresis 2 2 of

= 3z

postegn LE % 474e SYdoz Buw
St glolovt ABH, oo 59 A¥ EEL BE
oz o] Fhsaloleh BhE BEEE 7} peakel o
% clok Wl B4R A7l S48 £5% 4 9
gor 7 o] e 247 2AANE vos
7 230 B4E B3 4 UL Ao dabEn
3 CERAE ¥Ao] Dag A|rape] 3] vlepo]
W (& Age] BHZANAE 5 pg) FAAZE of
25802 A&k S AFEA o] s 23
& ek aelm e dad 9 B3l oig 247
el 22} Aol dE FUEES) BHL &

Agchd CE 248 wio)e] EFEXG A48

EE 5 e e HeE 5 sle vhsde] gl
e Ao AzrEich o g CE A9 23 sy
T8 Al FF2] AufR]d o] b2 Aol E WA HE
8 & Far}glen w7t FE7ke] A HE
% 9l BA A9 A A7) Bestc) o]yt A
£ &3t CE EAo] &2 A&4d F5wdy 9
iz f-83tA A8 ¢ ol R vlgsi.

e WA o] vlad yL Fulabs] 10EF wvu]e]
GF4-| A=A -2 capillary electrophoresis 2 -4 3}
I FEE7F iA pattern] Ao]F vl BASEE
A A&y BEgwyo Al H4715A48 HEs
stk P-ACN bufferg o] 43t ¥X x4 7 &
25% ool #A9tE =02 peak patternd] Ao
wiel 2218 group, 3w group ¥ U Ex group?)
3groupe 2 FH{Y = st T3, Ay, ofdw
7 A groupo & F-HEglen o] groupolr=
& FFoA = A Jepa] o8- peak hrF A A
peak area?] 6~8%F A}x|Ev] F3lo] P&} F
Aw group peak h& A 9§t th¥-4-9] peak7} T3
H group} B|3A Vlelton] A, oo, gt
a8 4 B3 4FFe] sl UEW group e
2 ERE A8y, e 2 sl peak g7t
A peak?] oF 70%2h= (x4l #]EE Jeligl
t}. 8 peak?] S3Z ol wel 3 group o B

Fople shglout QFe, oo ) U FFE
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