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Silica gel adsorption chromatography

Silica gel(360 g7 10 g, 70~230 mesh, column chro-
matography-&, MerckAD-& CHCLO 2 slurryE &)
columnd] ZA@BIX50cmet 1.5X185cmAlzl  F
CHC;-MeOH &1jA 2 MeOH =2 0, 5, 10, 15, 20%
(gel 360 g, F=EE 3000 miA; gel 10g, FEHE 80
mAA] SAROR F7} AR step-wise §F B
o7 Fgstgrh

Sephadex LH-20 column chromatography

Sephadex LH-20(25-100 y, Pharmacia})& MeOH-
CHCL( : 1, v/v) ol AW 70% EOH AP =2 &}
2u PgA)7] F, columnd] FA(MeOH-CHCl;, bed
volume 1,000 m/$} bed volume 200 m/: 70% EtOH, bed
volume 300 m)3lx 5 SuiAZ &5 I3

Charcoal adsorption chromatography

Charcoal(60-150 mesh, column chromatography &,
Nakarai A& H,0, MeOH, CHCL, 2.2 Ztz} 334 A
Zsle] AZAIZ] W8, activated charcoal 40 g2 Park
=200 wiol wre}l 40% MeOHE slurryZE 9HE9] co-
lumno] 228X 38 cm)3til, 5 SWiAZ ANEE =
E2271 Z,-40(130 ml), 80(70 ml), 100% MeOH(70 m/)
2 &3 82 B3 g, E oA MeOH-CHCL &
WA 2 MeOH FEE 90%(70 m)oll A1 70(70 mi), 50(70
ml), 30(70 mi), 10(70 mf), 0%(500 mH7}#] GAHO=Z
ZA2AAN &2 £F REsHoh

Bondesil chromatography

Gel 4 g(HPLC preparative grade, 40 pm, Analytichem
International Ah)-& MeOHZ slurryE THE9] %59
o 2 columnel]l #F(10X165cm)3tal ARE
MeOHol 3o F2171 §, 7k 8-S ImH o2 8ty
Z 50 m/¢] MeOH=Z &2 RI3ch
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3215-D, Senshu *H& Arg-3te] 70% MeOH(0~35%),
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1008)E o] &3 step-wise £FHoZ FH 2mlE &
ke,
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volume 300 ml)ol| o|&to] ¥-33tm, WA Zek 150 gol
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Perilla frutescense(16.5 kg)

Solvent fractionation

EtOAc phase(35.9 g)

Sillica gel adsorption chromatography
(CHCl;-MeOH)
| !
0~3,900 m/ 3,900~12,000 m/ 12,000~ 15,000 m/
8509
Sephadex LH-20 column chromatography
(MeOH-CHCl;, 4 :1)
[ S
Ve/Vt 0~0.55 Ve/Vt 0.55~0.75 Ve/Vt 0.75~2.0
(2.86g)
Charcoal adsorption chromatography
| \
0~466 m/ 466~760 m/ 760~1,120 m/
(1.19¢)
Sephadex LH-20 column chromatography
(70% EtOH)
[ I
Ve/Vt 0~0.60 Ve/Vt 0.6~0.80 Ve/Ve 0.80~2.0
0.89 g)
Bondesil chromatography
| 1
0~5m/ 5~14 m/ 14~50 m/
0.73 g

Fig. 1. Purification process of brassinosteroids from Perilla frutescense extracts.
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o8 A4 2 3HFig. 2), CHCl; W& MeOH 5% 5~10
% & o)) main $AH155~185 ml, 34 mg, TA 12
gH)el 2 MeOH F% 10% 97 &5 &
(200~240 mJ, 1388 mg, BA [1& 1), MeOH %
15% &% #¥(255~320 m/, 532 mg, &4 [lo 3 9§9)
NA minor B4& vehie] EHELY EeErt ofF
S EA=o

24 NI B} AR ool 9lo] MeOH-CHCl,
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200 mh)o) oj3 Z+zk 2 Estgh &4 e AAF % 251
g 4T FEEZT 2HskA 2o 1L,000g 42 FEER
AAARE A B8 o2 Ve/Vt 0.650~0.675(130~135
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e 755 g B 22 B g3 24 HE-2F Ve/Vi
0.65~0.70(130~140 m/, 74 mg) &&-& ATk

Brassinosteroid EA=HQ| 9
g4 18 ODS columne HPLCE H &3 Aoz

Activity (Angle)
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0 100 200 300 400
Elution Volume (m))

Fig. 2. Distribution of biological activity determined
by the rice inclination test with seedlings of cultivar
Sangpungbyeo after silica gel adsorption chromatog-
raphy of the extract from Perilla frutescense.
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Fig. 3. Distribution of biological activity determined
by the rice inclination test with seedlings of Sangpu-
ngbyeo after Sephadex LH-20 column chromatogra-
phy of Perilla frutescense active fr. Il

guo g AL 708 goll FFshe FEE o
AAF A7NFig 4), Retention time(Rt) 43~45%-o] 5
238 g4 vepth $93719 HPLCY| 9}gh authe-
ntic brassinosteroid®] Rt¢} H|wdle] B Rt 43~45

o castasteroned] Rt} £4A3] U dle] &4 19
4R AH 2 castasteroneo] FHH Ak

Gel filtrationd] && A A 119 118 24
grg et FUxze HPLCE £sn Yojz
2o e AAFF 2170 goll FFIAE FEFERZ Y
Q& AnHFig. 5), Rt 26~28%5 Rt 74~76%0] B4
BYed, 24sES 28 AdAse 24 484
aelstgr). Tdx71e HPLC| 2}¢h authentic brassi-

nosteriod®] Rt$} vlwéle] BH Rt 26~28%-2 homo-
dolicholide, Rt 43~45% & castasterone®] Rt} U X3}
o], Rt 26~28%-9] &A1= A Z homodolicholide, “1¥]11
Rt 43~45%2] EAEA & castasterone®] F74 % At
&, Rt 74~765-2] S EAE 7]1%] 9] brassinosteroid

Z go IAY HolE 2-deoxyd<l teasterone™(Rt
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Fig. 4. Distribution of biological activity determined
by the rice inclination test with seedlings of Sangpu-
ngbyeo after HPLC on ODS column of Perilla frutes-
cense active fr. |
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Fig. 5. Distribution of biological activity determined
by the rice inclination test with seedlings of Sangpu-
ngbyeo after HPLC on ODS column of Perilla frutes-
cense active fr. Il and Il
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54~55F) Rt} HH vre FA 8 Ha| A28 brassinos-
teroid 2] Ex7bEdo] AXFE A= ool BAM = FF
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Rice inclination testo]] 213} brassinosteroid¢} &3 &
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Brassinosteroid substances in immature Perilla frutescense seeds
Keun-Hyung park, Seon-jae Kim and Kyu-Hawn Hyun* (Department of Food Science Tech-
nology, college of Agriculture, Chonnam National University, Kwang-ju, 500-757, Korea,
*Department of Resources Plant, College of Agriculture, Sunchon University, Sunchon, 540-
742, Koera)

Abstract : In order to explore the brassinosteroid-active component in Perilla frutescense,
methanol extract of immature seeds was purified by sequences of solvent fractionation,
silica gel adsorption chromtography, Sephadex L.H-20 chromatography, charcoal adsorption
chromatography and Bondesil chromatography. The activity of brassinosteroid was monito-
red by the rice inclination test and its presence could be confirmed in each purification
step. The purified active components were seperated by silica gel adsorption chromatogra-
phy. The seperated main and minor active brassinosteroid fractions were identified as
castasterone and homobrassinolide, respectively, by HPLC. We acknowledge that our work
is probably the first report of endogenous brassinosteroid in Perilla frutescense. The content
of brassinosteroid in Perilla frutescense as converted into brassinolide was 0.5~0.8 ng/g
fresh weight.



