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#oREY, REXRD, A &Y, F& O, ARE, FRa
(1 RITRSE A2Be, WAL M 434025 2. KT RZGBIACHR, WL M 434025 )

8 E. BRI BB Y IRAC 2 |, #1988 508k ( Bauhinia championii ) W AE W) 6 PRI ST SR HOR
[ 20 43 T A 1) A% BRI B 06 P I 5l 0o 5 TRV IR R BOA S | B2 Ve i 45 ) Y B4 B . S5 AR R WL
REWCHEZ M 73 B 4lidk, 28 TLC Ry URIBIGT ()5 B B 19 8 9 M4y, IS 7 5 1 8 54143 A i
YIIE, 26 TLC KRNI 5, 1558 1 A alifb &4, 9ok 33 5, WS /M 5 molbase JFE X I8 %52 % AL &
YIM(IR, 2S, 38, 4S, 58, 69)-6-lH & K-1, 2, 3, 4, S-FRCLe TLle, e —Fh B0 TV ER, AR HE MG
PRI S5 0 R KPR IFEL 000 wg » mL™ B 7K RS R IR0 B 9 900 1) %6 (40.84£1.00) % , X BL AR F) 411
HIR A (49.18+2.33) % ; £ U /0 7 500 pg - mL' B, 4 5 4143 X /KR8 A8 I8 08 TR A9 410 il R 38 51 (44.19+
0.76) % , 2“5 H1 3 520 43 XF B R AR A ) 2243 30 (88.92+1.31) % H1(90.99+1.45) % ,3 S H1 6 S 413 %
Wi SEAR A I IR0 51 (72.061.31) % F1(89.92+1.73) % ., 33X & W o 25 e - 45 BU 4 6T 7K A e T A
RN Ey 5 BEARA R AP OCR , Tk — 25085 25 35 45 6 S4lar, IR s im M kb 5.
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Isolation, purification and biological activity of crude
extract from Bauhinia championii leaves

YAO Zongli'?, WU Qinglai'?, KE Jian"?, HUANG Guan'?,
DU Xiaoying'?, Li Junkai'*"

(1. College of Agriculture, Yangtze University, Jingzhou 434025, Hubei, China; 2. Institute of
Pesticide Research, Yangize University, Jingzhou 434025, Hubei, China )

Abstract; Bauhinia championii, a traditional Chinese herbal medicine, has effects on anti-inflammatory, analgesic,
eliminate free radicals, anti-bacterial, anti-tumor and so on. In order to further broaden the potential fungicidal and her-
bicidal activities of different constituents of B. championii, we attempted to dry and smash B. championii leaves and used

methanol to extract for three times at the normal temperature. Crude extract was separated and purified on silica gel col-
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umn chromatography. A bottle of fraction was collected every 200 mL, according to TLC detection and iodine cylinder in-
tegration, the crude extract was separated into nine constituents. The precipitated material in constituents No. 7 and
No. 8 were recrystallized repeatedly, and melting points were confirmed and measured by pointing GF254 silica gel
plate. One pure compound was obtained and named No. 33. Based on data analysis and compared with molbase library,
this compound was identified as 1-D-4-O-methyl-myo-insitol, an important industrial raw material. The test results of
fungicidal and herbicidal activities showed the crude extract of B. championii leaves to inhibition rate of Pyricularia oryae
was (40.84£1.00)% at 1 000 pg + mL" | and inhibition rate of Echinochloa crusgalli roots was (49.18+2.33)%. When
the constituents were at 500 g + mL", No. 4 constituent of Pyricularia oryae inhibition rate reached (44.19+0.76) %,
inhibition rate of No. 2 and No. 3 constituents on Echinochloa crusgalli roots were (88.92+1.31)% and (90.99 +
1.45) %, respectively; inhibition rate of No. 3 and No. 6 constituents on Portulaca oleracea roots were (72.06+1.31) %
and (89.92+1.73) %, respectively. The resulis indicate that the extract of Bauhinia championii leaves have a certain
amount of inhibitory effects on Pyricularia oryae, Echinochloa crusgalli roots and Portulaca oleracea roots. In order to ac-
quire high activity monomer compounds, the constituents of No. 2, No. 3, No. 4 and No. 6 can be further separated.

Key words: Bauhinia championii, biological activity, methanol extracts, separation and purification, monomer com-

pounds

e ( Bauhinia championii) X R JU P B A
TN FE R 5 R o b B e 5 FRORF i
) SR B R AR 2 AR (B R AR
2000) , 5345 T 75 (G AL LV AR L
SO PSR, AR TR 200~ 1 000 m 131X
(4 250 i 5 4L, 1996) , 7 B 2K
( Frances & Margaret, 1969 ; Vecchietti et al, 1979;
Nonaka et al ,1982; Chen et al, 1984; 7K F 3245
2013) S EFRIE (IR 5% ,2004) EBERESE (HR
%5 2009) | B2 (Peng & Chen,2001; [ =
85,2005 #RAAE,2013) (i (HFEEZ 4 ,2009) |
WS (TEHA I 55,2001 #5554%,2013) %5, A BT
A (IR FAE, 2007) (TR B (50 AR
2012; Xu et al, 2013; Cai et al, 2013 ; FREHHEE,
2014) Ui (rHEEZ 4 2011) THER A AR (R
A% 2011 MM £E,2013) B/ A R SE (948
2,2007) AT RIBMESETT R (FEBW %, 20065
EAMAN, 2008 PETF FHE,2013) 45 KRR (VL5
BEEEBE,1986) IAYT B e (#2455 ,2005) 4
D3, v TR 97 I B e (5 R ) R A -
2001) U 245 5 FIH2 1k 22 R 9 (4, 1985
B A= A2 =, 19985 HJK 2003 ) &5, & —Ff
HE 2, (F e 2000 S R R A A A R 2
Az B3 I AT R 7E i 2 e rb 2R A 0 A T R

ZRRE R IR S Y. P, AR DR X e 20
TR 1) PP It 4 B R AT 00 28 1) o3 B Al B M
FIAE 3% PRI 5E | 90 26 B 72 Je 008k i B — 2 1Y
AR IR F TG

1 #HEF*

1.1 A 8 R AL RS

LT AR AR 2B, T 2017 422 AR AT
VYR T A5 AR LI WA R B L e e 3, ey b B B
DU P Bl VT 5 00 9 D3 285 O SRE A 1 s A
W) e 75k ( Bauhinia championii) .

112 Bk Ab Ao 2 EAY T KBS SO B ( Rhi-
zoctonia solani) /N4 IREENG A ( Fusarium graminea-
rum) JHSEH IR H ( Sclerotinia sclerotiorum) ¥4 JI
2= W ( Fusarium oxysporum ) | & i 5 9% i T
(Alternaria solani) . 7K & F& J& W W ( Pyricularia
oryae) %ﬁﬁ%%ﬂ{m%ﬁ’%(Bmsnca napus seed) |
MEFR - ( Echinochloa crusgalli seed) | &V i Fh ¥
( Portulaca oleracea seed ) ZFHLIRAAH PP+ FH AT R
AR B AR ) R AP T A B A

1.1.3 #KX A HEE(AR) (HIR-80( CP) £ i
Mk (AR) 505 (AR) LR WE(AR) ( N,N-—Hl
LB (DMF, AR) (IR (AR) , #8 THE R
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1.1.4 2 ZME  200~300 HEER (F SR 5
MR BRA ) s FA2004 HLF K (2% - 1EF
BlE A g A BR S 7))  DLF-18 B3 7k =X b 24 85 i
BLCIRN T 7 B2 7 5 A B A ) s RE-52AA B JiE
WeZE KAy ( FHE R AR AAR ) 5 A-1000S LK
TLA AL (2 A A R A ) s ZF- T B =
AN AL (TR BRSO AL AR ) s ES-315 B
JE K B (TOMY KOGYO CO.,LTD) ; SW-CJ-2FD
RS TAEG (M ZE RS SEARARAF);QT
TR 7 I W VA (R HE T e AR A ED
DHG-9240A Y i $ 1 3 35 XU 8 4 (b 1RG22 5K
B B4 A BRN 7)) 5 SPX-250 A b 8% 2 48 (L
BRI BT f AT BR 22 7)) 5 BIC-400 B A TS A 44
( ¥R A R A R BRSP4 ) ; Yanagimoto
MFG. 5 3 D 78 A (1 TR 4G 28 B 22 AU A IR
R I R A IE ) 5 B g 3 PR {Y ( Bruker Avance
DPX400, Bruker 23 ] ) 5 A8 37 I 748 46 55 43 3¢ o 14X
( Bruker APEX IV, Bruker A H))

1.2 Fi&

1.2.1 HEM A4 & SHRIKSE(2008) , 7F % i
K BT 8 e 20 v R R K =K 2 8 B AL R
e, 3 60 H ARG, B 300.00 g i 5 A9 i ARy oK
FH 95% W BE R =52 3 W, R LA 10 10, 142
IR R 5.3 .1 d, & I3 OB, e % 28 &)
50 CUl R4 , 1P B, 2R A H IR R R
1.2.2 4 & a4t HORLEY 50.00 g, FI/b 4 Bk
VA5, 5 50.00 g FEE (200 ~300 H) FE50E4) By
T, 3 AREIENTE (6.00 cmx80.00 cm, 200 ~ 300
H#&ERE 400.00 ¢) KK SR 418+ Ak (o -
1~1:0).100% LR Mg A DT - HEE(O : 1~1 ¢
0) F1 100% W' B 3F 47 446 BE e I, 45 446 B2 i 50
3 000 mL, % 200 mL A 1 N4 W EBE I, 50
CI A , GF254 W2 )2 M ik AR I, 254 nm
LHNOEACTF KR ST B, A I RE(EAH R
Moy, 3505 9 Ny, X7 S8 SRR
Yot , /b W AR IO 4G I, TLC A RV
B S E BRI AE LAY, BRid 33 5,
1.2.3 Bk tgic & 0l AR 0.50 g i 2 ik iR
FEYIFN 0.25 ¢ K204 T 15 mL A5G FE O,
PR 5 FH R 7 0 e A B v, TR TAE & P

0. 1% -80 B ICTRE 25 B F /K EA E 50 mL, M
FEYII 10 000 g - mL B, 4% 4043 Bic iS5 000
pg - mL 7R, A B R R M E
1.2.4 ZEEWRIE R B L5372 (BR/D
#2455 ,2007) , FH PDA 3557 3% ) DU A3 Jit 11 ok XoF
G, TR B AR B A AT R TR PR, B 5
R B 4 43 W A1 000 pg - mL', L
o R TR R DS T 28 C AL BE IR A P G %, WA LA
LRI AT 0.1% 16 -80 1 JC 1 2% B /K A
PR AL PR AT 3 R, X IRAL Y R TE K 2
B2 ML 3/4 T AU A+ 57 58 )ik (3K a7,
2015) g B V% BLAR , 0 DA R A SRR
B ERINHR (%) =
Xf R ZH B 75 A K AR A PR VR A K H AR
X HE 2 TR 7 AR K ELAR
1.2.5 BmEF® XL HMTFEDNEE(HEIL
#1,2013) B A FR 41 2F )5 Pk & 2F A R Y
A A TP E 4R 90 mm KSR ML, A 1L
15 80, BN 25 5 mL, DASEEE RN ER AT S 0.1%
I -80 M ICTE 2 B 1 AKAE o IR A B 3
W, BT ANTABERNR I, B E S 28 C 8%
80% , YEHEBEL 100 Ix, Y IEAT[E] 2 14 h - 47, K555
4~5 d JE AR R ZE TR ARXT I R
MR AR AIHIR (%) =
X RRZAR (25) K- FRAAR (25) K&
XFRRZHAR (25) KB

2 ERE A

2.1 HHIRYHRNERE B4

K ERAREUT ¥ ,300.00 g Jo 2Rk MR 215
3| 85.73 g FARY), FEHUF N 28.58% , MR E SCHR
B (55 77,2010) , 5% 0 $2 B A 2= AT fig 5 i
e B SIS [A] |2 IR | 4 RO B B A ) A K
BHUIA OC, 50.00 g Z8 6k BEAE )2 0T 4 2 5 4 [l i
i 30.71 g, MR 61.42% 45 R W3 1, $20 [
R R VT RRIRJZ AT AR A BRI AR S BB L R
AR G
22 U EMEHETE

S I HEET AR S ISR T
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Table 1 Weight and proportion of each constituent of Bauhinia championit

N4 i
Constituent code Weight (g)

TERLEA ) LA

Proportion in crude extract (%)

VEBGR AT L1

Type and proportion of the eluent

1 8.54 27.81 LRI - AilfE=1:10~1:8
Ethyl acetate : Petroleum ether=1: 10-1 : 8
2 0.72 234 PR : ArilfiE=1:7~1:6
Ethyl acetate : Petroleum ether=1:7-1:6
3 1.08 352 LIROHE - ArilifiE=1:5~1:4
Ethyl acetate : Petroleum ether=1: 5-1: 4
4 3.44 112 LIRS : frilfiE=1:3~1:1
Ethyl acetate : Petroleum ether=1:3-1:1
5 2.99 9.74 MR « AilfgE=1:0
Ethyl acetate : Petroleum ether=1 : 0
6 227 7.39 FiE: Afi=1:10~1:8
Methanol : Chloroform=1 : 10-1 : 8
7 3.96 12.89 R Efi=1:7~1:4
Methanol : Chloroform=1 :7-1: 4
33 0.96 745 R : Ef=1:4~1:3
Methanol : Chloroform=1 : 4-1:3
8 142 462 FELSfl=1:3~1:2
Methanol : Chloroform=1: 3-1 : 2
9 5.33 17.36 Wi A f=1:1~1:0
Methanol : Chloroform=1: 1-1: 0
533 HERBAR;mp 182.5~183.3 °C;  EMMHIRCR , X /K R R SR T 110 40 i 280 R de e

'"H NMR (400 MHz, DMSO-d): 8 9.01 (s, 1H),
7.94 (d, J = 9.6 Hz, 2H), 7.14 (d, J = 16.8
Hz, 2H), 6.32 (d, J = 9.6 Hz, 2H), 5.39 (s,
1H), 5.15 (dd, J = 4.4, 5.2 Hz, 2H) , 4.93 (d,
J=72Hz, 1H), 4.67(t = 10.8 Hz, 1H) ,3.76~
3.73(m, 1H), 3.50~3.44(m, 1H). "CNMR (400
MHz, DMSO-d) . 84.24, 73.04, 72.86, 72.41,
71.34, 70.52, 60.13. HRMS i+#.{ C,H,,0,, [M
-H]7:193.071 6, SZiI{E193.071 8, 2 U4 ik K4
M7 5 molbase FEXT R M ZAL &M M (1R, 28,
38, 4S, 58, 6S)-6-HI & H-1, 2, 3, 4, 5-FC 4%
FE, ZAEA Y R Tl 2 R
23 REFEHIAKBER

ME T HEHEEY (1000 pg - mL™") 46L&
33(500 pg - mL™") LA 9 AHEZEHTAL 4 (500 pg -
mL™) XA R AR e SR LR 2, K2
SEELFH e 0 e R P %o 5 o0 A o TR R A —

IR 2] (40.84+1.00) % ; F5 45 By +2 TR AR
MNBNK AT 1R 9 AN 53,4 5 21 53 X BT A g it
200 JL A AR AT — 2 A 00 a3 M X KR SOR TR
Y R R T O S - E S o P
(36.26+0.76) % F1(44.19+0.76) % , Al ¥ LW E A
ENY S RCR e ) W Rk U2 o
24 BREFREKEER

FHAD A= 0 5 3 5 LR - 4 28 I Pkt &
2SR R A B0 AT B I MR U, D AR | 2
A KA bR, THREAE XTI R 25 R TR 3, 45 R
F W, T 20 i REL B2 ) %) BT AL AR K A A
AR, X L R AR 1 o o) A5 SR A A 0 o R 3
(49.18+2.33) %, 2 ‘5 H1 3 521 73 % B B AR 1) 4100
AR S B, ) R )Gk B (88.92+1.31) % Al
(90.99+1.45) % ;3 5 H1 6 520 43 XF Tk o AR 10 1
AR B B, 1R 2R 4 0 Gk B (72,06 £1.31) %
F1(89.92+1.73) % , AT W] L HA 5% 36 PR Al
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Table 2 Fungicidal activities of crude extracts and each constituent of Bauhinia championii leaves
P12 Inhibition rate (%)
HIr o _ s
Constituent code KRS WSEREERE DNERERE O PIUWERE O BIREEE KRR E
Rhizoctonia Sclerotinia Fusarium Fusarium Alternaria Pyricularia
solani sclerotiorum graminearum oxysporum solani oryae
Y 0.00+0.00 0.00+0.00 13.03+1.24 0.00+0.00 0.74+1.41 40.84+1.00
Crude extract

1 4.09+1.07 12.12+1.08 8.90+0.76 5.96+0.76 0.00+0.00 2.33+0.05
2 0.00+0.00 0.00+0.00 9.10+1.44 0.00+0.00 0.00+0.00 1.67+1.07
3 26.89+1.24 6.06+0.76 6.59+0.76 5.29+0.76 0.73+1.00 15.58+0.76
4 36.26+0.76 16.67+1.24 10.45+0.76 11.03+0.76 15.44+1.70 44.19+0.76
5 21.78+1.24 0.00+0.00 0.00+0.00 1.24+0.76 3.81+1.44 31.48+1.00
6 2.33+1.44 12.12+1.24 24.71+1.24 7.95+0.76 2.93+0.05 12.33+0.76
7 14.92+1.24 0.00+0.00 6.41x1.31 5.38+0.76 4.59+1.24 6.00+1.24
33 9.08+1.24 16.23+0.76 10.39+1.24 0.00+0.00 2.71+1.00 2.36x1.24
8 17.53+0.76 2.56+1.41 5.69+0.76 0.00+0.00 12.70+1.24 4.84+0.76
9 0.00+0.00 0.00+0.00 0.00+0.00 6.83+0.76 3.81+0.76 0.00+0.00

Ve PR A AR R, 203 3.5.9 RO ARA I TE S 1 mL DMF, T IA

Note: Due to problems of sample solubility, the solvents of constituents 3, 5, 9 were changed to 1 mL of DMF. The same below.

NEZERE2 T 35M6 SHR T,

3 Wik E®

PURGT W (L TR 2K 5 B 519 3 9 42 A 1 A4k
&Y, & WS EE 73BT 5 molbase JEXF B, % 5E
ZALEY A (1R, 2S,3S,4S,5S,65)-6-H & FE-1,
2,3,4,5- OB BT iZAL G )2 — R B E A Tl

e /i BA T 2 W BE 25 5 Pk, H i 2L
TEUAR T (UER 45 ,2007) P (5 e 45
2012; Xu et al, 2013; Cai et al, 2013 ; FREFIHEE,
2014) Ui (rHEEZ AR 2011) WHEER H R (5
AR5 20115 MR £, 2013) FIHTBE L ( H 5454,
2016) %57 AT ST, ZE4TEC TR R IR FE 35 14 5 18 A AF
GERNEEA HIE . ASHIE ST B YO e 25 e L )
A3 WA ) s Dt L T R I e 0 M 00 5 25 R 3R B
e 23 e PR 0 0T A R R o R T 24 A R R R
W ZEE A RAF I RIROR o ik — 20 e A 4
Yy T A A3, X e 20k iR W AT AR R A
o3 B Al AR VR I SR B PR 2 BB 48 TLC K

JEowt i Xk o BeOAR B9 AN 4 23 T L R BR
VRN AE | 25 3R B i 4 03 25 HA AR TR I, H
4 S5 2 3 R KR AR o AT 441D A AR R B,
W B e R B T TR A S W B R AR o, T
INAZ A5 0 7K A ARG T T 7 TR 1 HAB B0
AR Y R RE ] A R — e, 2 %
I3 5 20 3 X B AR A A0 i SSOR e by, BT K
JRET T B I 2 R R BRI AT BE 5 3 5 Lo X ik
DR [ 2 B M R p A ROR | B 3 5 2 4y
X B AL R XL I AL ) 24 B 2 BT R Y
il 25 R F AT A T 1 B R PR RE S 6 5
L3 %8 Ty 1 AR A4 ) RSOCR B, B T R BT X
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Table 3  Herbicidal activities of crude extracts and each constituent of Bauhinia championii leaves
i % Inhibition rate (%)
c(,fﬁﬁfide AR M3EZE FRREAR PRE 2 Ly TR kT2
Brassica napus ~ Brassica napus Echinochloa Echinochloa Portulaca Portulaca
root bud crusgalli root crusgalli bud oleracea root oleracea bud
HARY 13.78+2.87 0.00+0.00 49.18+2.33 0.00+0.00 12.41+£1.92 0.00+0.00
Crude extract
1 27.19+4.11 0.00+0.00 0.00+0.00 0.00+£0.00 60.40+2.03 0.00+0.00
2 23.95+4.54 0.00+0.00 88.92+1.31 50.60+2.60 38.21+2.06 28.48+1.37
3 22.04+4.01 0.00+0.00 90.99+1.45 56.28+2.69 72.06+1.31 50.00+0.95
4 26.48+4.18 0.00+0.00 0.00+0.00 0.00+£0.00 63.65+1.85 24.95+1.51
5 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 23.43+1.66 0.00+0.00
6 32.62+3.92 9.58+2.21 0.26+3.53 0.00+£0.00 89.92+1.73 50.13+1.03
7 8.22+3.89 11.43+4.84 0.00+0.00 2.81+£2.63 0.00+0.00 2.11+£1.54
33 5.88+5.12 5.20+1.92 0.00+0.00 1.47+2.43 0.00+0.00 4.30+1.55
8 17.41+4.84 2.90+1.72 0.00+0.00 0.00+£0.00 0.00+0.00 0.00+0.00
9 12.76+3.11 0.00+0.00 0.00+0.00 13.48+2.69 52.20+1.70 0.00+0.00

XL~ I % o 551 () VR i

AR PILBE T s G Y T4
45 5L e BH 450 1 T B 6T K R R e L L
HRFNEh 0 DEAR A R4 Al a5 2 I 0 A mT X 2
535 4 5/M6 5=k — i, IF
T 3 23 ) S8 A0 A 0 T e U S AR A v T Y PR
TR& 9, Bk 5 45 SR 0T o e 20 R AR i R 90 VR A 2
(R iE— 2T 5 T ke 24 A

SE .
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