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Isolation and identification of taiwanins E and H from Taiwania flousiana
Gaussen and their herbicidal activity and cytotoxicity

ZHOU Yi-feng' ,HUANG Ji-guang’, KONG De-ning’ , TANG Qiao-yu',ZHOU Li-juan’*

" Hubei Key Laboratory of Biological Resources Protection and Utilization , Hubei Minzu University , Enshi 445000 , China
*Key Laboratory of Natural Pesticide and Chemical Biology ,Ministry of Education ,South China
Agricultural University ; College of Plant Protection ,South China Agricultural University , Guangzhou 510642 , China

Abstract: The herbicidal activity of the extract of Taiwania flousiana Gaussen was evaluated by the cup method. Results
showed that the fraction of ethyl acetate at 100 pwg/mL completely inhibited the growth of Ageratum conyzoides L. The inhibi-
tion rates of root length and fresh weight were 100% . Two active ingredients were isolated and identified by the bioassay-
guided isolation. Further, the inhibition rates of root length and fresh weight of the two active ingredients were investigated on
19 weed species. Results showed that taiwanin E showed significant activities on the root length of Solanum nigrum L. and A.
conyzoides and the ICy; values of 7 d after the treatment were 6. 84 and 8.76 wg/mL,respectively. The 1Cs, values of 7 d after
the treatment of taiwanin H on S. nigrum , Portulaca oleracea L. ,Mikania micrantha Kunth and Drymaria diandra Blume were
less than 10 pg/mL. As far as the fresh weight was concerned , the two active ingredients showed the best activity on A. cony-
zoides and the ICy; values of 7 d after the treatment were 24. 12 and 21. 31 wg/mL,respectively. Generally, the two active in-
gredients were more active on the broadleaves than the grass weeds and taiwanin H showed a better activity than taiwanin E.
Cytotoxicity studies revealed that taiwanin H could destroy the nucleus of the tobacco BY-2 cells and showed cytotoxicity. The
herbicidal activities of taiwanins H and E,belonging to lignans , were firstly reported.
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JRAGY, S TSRS XT ER KB (38 B AT % UG
PE 0 IR AN B A M E R . S RESHRaE 15k
FRE AR Y B0 B AR BT B BT DL KA
iR TG A S o AR LIRS DT T, FEAZ DA T L Bl
R RTINS R Rl N3
RET IR P B S T ARRR R A
it N =G A Sk
I3 o ABXS T A Y B B O P i R WA S A
AU AR R YA P i v, R BLTE R RA W
AR AR A K B VR T, JF % ke S O e I
W9, B TR A IR bR R I R PR b e 2 5% | [
IHEEFRAZ I ER5 TF LRI
1 #EE5FZ®
1.1 #ifar#
1.1 XA 4t

FEAZ (WIS 35 AE A0 A7 ) A 25 1 T 2019 429 ]
SRAE T Bt s N AN T BE N, 221 b R
K250 Wk Mg 2L 1% % 58 N T #2 ( Taiwania flousiana ) |
FEUEFR AR ( BRPU-20190908 ) A7 Tl b R e K22 4=
Yot IOk Ar 50 FHIAC A R e =
112 BEX R

AL ( Amaranthus retroflexus 1. ) JHEZT 8] (Ag-
eratum conyzoides L. ) . #% H 2§ ( Mikania micrantha
Kunth) . =1 %% ( Bidens pilosa L. ) U3k (Am-
aranthus lividus L. ) 515 % ( Portulaca oleracea 1. ) |
332 (Sonchus arvensis L. ) (#4852 ( Youngia japon-
ica (L. ) DC.) f#]i7 ( Eclipta prostrata (L. ) L. ) /)
K% ( Conyza canadensis ( L.) Cronq) . fif 3% & H
( Drymaria diandra Blume ) | 73 £ % ( Saluia plebeia
R. B) . & #4 ( Celosia argentea L. ) ,— 35 41 ( Emilia
sonchifolia (L. ) DC) 2% ( Solanum nigrum L. ) %%
R EL( Plantago asiatica L. ) 338 ( Echinochloa col-
onum (L.) Link) .4 #j * ( Eleusine indica (L.)
Gaertn ) |, 7K R WA ( Kyllinga brevifolia Rottb ) 45 4= ¥
(ZAER AR R FA R IR B 45 08 ) F 7 R4 T-4E
FALM KA F R B, 1P R A 11K 5 B
TRERAER
1.1.3 4o

JHEL BY-2 20 il ( Nicotiana tabacum L. cv. Bright
Yellow-2) iy 75 ¥ SO 27 2 A Bk 2 2 B 22 L SC 3
PG, W] J5 T A ROl R RAR A 25 54k R
YIEHE T E A R S A R = R

1.2 UFE5KHF

WZZ TR AR ( GFo ) FIAE R AT HE JE (80 ~
100 H .100 ~200 H .200 ~300 H) (7 5T
J 7o ED) ;A BB (Sephadex LH-20, Pharmacia
oyl FEE ) s SO E (BB RL T A AR R
HIRAR, hE) ; 2 4 R i§ R-10 RECHF Y-23 ()
MRHE AR A RA R, hE) o HAhw
A =P be LR G IR P B T
BorHrat,

DRX-600 # 5 #% fif 2= 35 X ( Bruker 2 7], Hi
1) ;6540 UHD Q-TOF [T #% A% (L HER B A PR A
A, 3E ) ; Axio Tmager M2 56 B (RIK - %57
] FERE ) 5 SB-1100 Jie# 78 KA (7R mt AL 2 ik
Aoxtt, HA) B 68 N TAEAH RXZ B (7 IR
ACER IR, R D) 5 R = AN AT ZF-T R
(L5 RHE A BR A E], ED) s 520K | f #viE TR K
i HWS24 (il —HR AR A RA E, T E ) 5
LONPEIEE T mini/240 B (BEAF], HA) 5 ZF-
TA FHEEHME T (S ES A BRA A,

ESPI
1.3 7%
1.3.1 #BERE545 5

T ZE BRI (92 ke) , HHE THEFE N
IR 60 C T4, Ry ad 40 B, Y TR 5
AR (V/m) R4 R A 48 h, B4 3 1K,
UEIRE IR AR, 13 B AR, BRI 40
FH SR, 0 4 AR R L B Tk B e, KU A il
fik | LR TR A A 3 IR, & JF W 4R 45 30 4 vl ik )2
(110 g) LR LTRIZ (650 g) ZEHLH)

LR TR )2 BV 2wk A 2 M ( =& e/
R =1:0—0: 1) X500 9 BEAESL Fr. 1 ~Fr. 9, Fr.
3(165 g) P4 T IE AR A AL 2 AT (A i/ P R = 99
:1—50:50) , TLC A& 975158 10 ESkE S Fr. 3. 1
~Fr.3.10, HAr,Fr.3.2(6.6 g) R AT EH:
JEHT (W B/ 7K =40% —100% ) 453 Fr. 3.2.1 ~ Fr.
3.2.4 34 gl oy P ES 2 443 (Fr.3.2.2) FHA
R AL, &0 BE = 11, 5 3e G 1
(34 mg) FfbL &9 2(23 mg)

1.3.2 me3Epalz

KT/ R E A T o R B — 2 2 i Ak
Yy, FH /b R A, 25 B8 T K B 4%,
e Tl B — 2 W B2 AR U VR e T A 4% B D 1
15% MR EBRERIZE 15 min J5 , I K E VEEOR &
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311K S USRS Ik, SR 200 pg/miL 0
TR 24 b, VR T, (2R TR I — 58
4 K (R, 9K A AT OB T3 P AR
VR I, BT AT I, R TR U
W

5 L0 LB 945 2, AL B
I OB 2 mL, WA 2 J2 7525 0.4 em )
INBEHRER 68 1O T 5T TR SR L F
TSR B, %5 PR SE IR %, LA 4
AN BT kKRS REE B 438 20 K
3 AL, W R 04 LI A 77
B, AR TR 25 £ 1 °C, B BI(16:8) BA
TR R, T R IR AR B AL A
R R 5, I 41 8, B8 T (), 1) Image-Pro
Plus 6.0 JHE AR K (mm) .

AR (1) (2) FFEEAR K0 36 30 5 40 o
xFRRARK — AL FARK

AR K ) & = prersTe x100% (1)
%ﬁw%$=ﬂ%%ﬁé§§%§xww@(m

1.3.3 \¥ Az
1.3.3.1 W% BY-2 4 iy 8533

MR AN IR S A Sk e AT RS VA
B E MS WK SR PR 5 30 o/ L EHE 0. 1 ¢/L
WLEE 1 x 107 o/L 4E/E % B1 .2 x 107 g/L KH, PO, il
2x10% g/L 1 2,4- GRS LR N B TR A1 i 8 5
55, 1 mol/L (1) NaOH YA 15 pH g 5. 8, 5557 MK
43463 250 mL FYEEIER T, B 50 mL 1537, 120

C XK 30 min, 25 °C 130 r/min ¥R BB LHET
PRHEFE . B 6 K ETF AN M B B 15 77 2 4% 1: 10
AL —Wk . BUERKZ) 3 ~4 KA T35 B4 K4 19 4n
LA T

1.3.3.2  JHE4NHEPET R &

AN [l e JBE 25 740) A 3G 45 A K BT A At i )5, PBS
THVE 3 W, 1 000 r/min Z.0 55 BIEFWR, S X
BRI T 0 S AR AR TS O A B A A R
ORI AL B F AR 3 UK,
1.3.3.3 B mss

RN PRI AR B BY-2 i ffd B PEM 22
(100 mmol/L PIPES 10 mmol/L EGTA 110 mmol/L
MgSO, ,pH =6.8) ik, DAPL Jett,  FRAE 5 i i Be
T H DAPL@IAWLES . DAPI(4',6- " JpkJE-2-28 FL g
W) & —Fl DNA 45 50k e}, vl 3% 5 50 4% 19 40 i
JIE Xk 20 B AZ A T AL G £
2 #REHH
2.1 REMBREFME

AR 4 5 JP 20 g6 | B I % 0 24 77 A 6
GIE T RAZ KA R BRI BRI, 45
AT ,200 wg/mL FEA2 H BEEE IO R B = 1Y
IR T, T Pk T 174 R K 1 o) 23 A i R 1 o) R A
90. 00% Z= A7 , X 2 ff7 50 18 136 kRS AT, AR K R i 2 1)
HIZRAE 70. 00% LA L, Zid HA R, $0rkrY
Ay Y i 2 ARG AR 1 1 7K 2 B R R 2 T P AR AR
PEM R CTRIZ R I R AP I R #6100 g/
mL 2R 18 2 A< B 6T FE 2186 1) R R 317 o] 23 A ik
PP HRIEIEF] 100. 00% , Xof 25 A B [ fef 25 90 1) %
#3155 80.00% LA b (W 1),

® 1 RIAREI X B &R 4 B R I HI4E A

Table 1  Inhibition of Taiwania flousiana extracts against Ageratum conyzoides and Eleusine indica
JjEEaR:) Al
R Ag. con}'zoides‘ : El. indica \
FExtract R i % Ll RS AR 2 i FA R

Inhibition rate
of root length( % )

Inhibition rate

fresh weight( % )

Inhibition rate
of root length( % )

Inhibition rate
fresh weight( % )

A1k 2 Petroleum ether fraction
LR TiR)Z Ethyl acetate fraction

62.38 +3.16°
100. 00 0. 00*
JKJZ Water fraction 33.19 £3.72¢

A $24) Methanol crude extract 87.57 £0.17"

54.71 +1.84° 46.59 £1.53" 38.79 +3.35¢
100. 00 £0. 00* 68.57 +3.22° 80.62 +2. 16
38.41 £2.19¢ 27.33 +1.82° 20.67 +2.56¢
90.12 +1.89" 71.26 +2.25° 76.34 £1.63"

T A BUZBHKRE Dy 100 pg/mL HERY BRI 200 pg/mLo 22 PRSI G BE 4R/ NG T BAR R % 7R 207 22 0 M TE 5% K 22 e A

B (DMRT %) , FIA.

Note : The concentration of fraction and extract were 100 and 200 pg/mL, respectively. Analysis of variance showed no significant difference at 5% level

with the same superscript lowercase letters in the same column ( DMRT) ,the same below.
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2.2 WAMEE

wEW1 FEmAE; TR CyH,,0,, ESI-
MS.m/z365.2 [M + H]*."H NMR(600 MHz, DM-
S0-dy)8:10. 43 (s,1H,4-0H) ,7.61 (s,1H,H-5),
7.00(d,J = 8.0 Hz,1H,H-8),5.35(s,2H,H-11),
6.16(d,J = 2.0 Hz,2H,H-13) ,6.83(s,1H,H-2"),
6.81(d,J = 1.6 Hz,1H,H-5") ,6.69(dd,J = 1.6,
8.0 Hz,1H,H-6"),6.11(d,J = 11.6 Hz,2H, H-
7') ;" C NMR(150 MHz,DMSO-d, )8:169.4(C-12),
148.7(C-6),148.3(C-7),146.8(C4") ,146.6 (C-
3'),145.4(C4),131.1(C9),129.9(C-1),128.8
(C-1"),124.6(C-10),123.7(C3),122.3(C-6"),
119.2(C-2),110.9(C-5"),107.8(C-2"),102.4(C-
8),102.0(C-5),101.0(C-7"),98.1(C-13),66.6
(C-11) o DA b%cda 53k 4l i 3 A — 3%, B
A% taiwanin E(Z5HIRLE 1) .

wEWm?2 HEMA; S TR CyH,0,,ESI-
MS:m/z 369.4 [M + H]"'.,'H NMR (600 MHz,
CDCL,)6:7.64(1H,s,H-5) ,7.02(1H,s,H-8) ,6. 82
(1H,d,J = 8.0 Hz,H-5"),6.67(1H,d,J = 2.1
Hz,H-2'),6.54(1H,dd,J =8.0,2. 1Hz,H-6") ,

5.36 (2H, s, H-11),3.93 (3H, s, 6-OCH, ) , 3. 63
(3H, s, 7-OCH, ) ;* C NMR (150 MHz, CDCL, ) &:
167.0(C-12) ,153.1(C4") ,150.9(C-3") ,147. 8( C-
6),145.0(C-7),143.4(C4),130.6 (C9),129.5
(C-1),127.2(C-6"),126.8(C-1"),123.3(C-10),
121.4(C3),117.6(C2),116.3 (C-5"),116.0 ( C-
2'),107.8 (C-8),100.0(C5),60.9 (C-11),56.5
(6-OCH, ) ,56.1(7-0OCH, ), i %4k 5 3cik' " 4
18 B A — B, Bz A B Y 48 2 R taiwanin H,

B L&l 2 msiax

Fig. 1  Structures of compounds 1 and 2

2.3 Taiwanins E 0 H fIBREF Y

HIHA taiwanins E A H (B ERF 1S, U E T tai-
wanin E il taiwanin H 7F 50 g/ mL IR B X 19
Ao 24 e AR A R IR 15 00, A5 R LR 2

%2 Taiwanins E 1 H 3% 19 f BRI EINEFR (7 X)
Table 2 The inhibition of root length and fresh weight of taiwanins E and H on 19 kinds of weeds (7 d)

Taiwanin E

Taiwanin H

FRAC M 5
Weed

Inhibition rate
on root length( % )

S FLA R

Inhibition rate

S i IFHES i A
Inhibition rate Inhibition rate
on fresh weight( % )

on fresh weight( % ) on root length( % )

JAETE A. retroflexus
JE£T 5 Ag. conyzoides
5 H 25 M. micrantha
LT P. oleracea
W H D, diandra
FHELEL S. plebeia
3% So. nigrum
ZEHTHE Pl asiatica
M3k B8 Am. lividus
= EFEL B. pilosa
B3R S, arvensis
/NK3E C. canadensis
IR K. brevifolia
i8}i% E. prostrata
4558 EL indica

— 1541 Em. sonchifolia

74.56 £0. 40"
100. 00 £0. 00*
70.66 +2.90°
94.36 +0.47*
100. 00 £0. 00*
22.42 £4.24"
100. 00 +0. 00*
33.45 +£2.53¢
40.09 +1.20%
55.63 £1.84¢
51.97 £3.15%
46.37 £2.71°
22.23 +3.40"
35.82 +2.508
70.49 +1.11°

14.75 +2.62V

50.24 +1.95" 100. 00 0. 00* 70.52 +3.65"
70.58 +0.77° 100. 00 0. 00* 68.98 +3.22"
18.72 +2.78M 100.00 +0.00? 61.02 +0.34¢
46.56 +2.77" 100. 00 0. 00* 64.26 +0.65¢
4.49 £2.00™ 100. 00 0. 00* 62.60 +2.24°
41.59 +0.37¢ 100. 00 +0.00* 40.11 £1.10°
5.33 £1.72!™ 100. 00 +0. 00* 39.88 +0.73¢
23.37 +1.44% 100. 00 0. 00* 59.78 +1.66°
40.41 +1.30¢ 91.88 +1.03" 80.62 +1.76%
39.51 +2.33¢ 78.56 +2.79¢ 42.14 £1.34°
25.37 +1.03°% 62.99 +3.99¢ 8.83 +1.328"
12.26 +1.63* 59.89 +2.31¢ 58.13 +1.23%
42.02 +2.05 53.65 £1.76° 26.09 +3.06"
20.93 +1.13% 53.08 +1.84° 7.74 £2.69"
14.96 +0. 851 50.24 +3.37 27.90 =1.47"
29.47 +1.46° 47.10 £2.03"% 41.24 £0.66°
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213% 2 ( Continued Tab.2)
Taiwanin E Taiwanin H
*ﬁ*‘fﬁ'g R o 7 9 R o 7

Inhibition rate
on root length( % )

on fresh weight( % )

Inhibition rate
on fresh weight( % )

Inhibition rate Inhibition rate

on root length( % )

Y3 A Ec. colonum 55.73 £2.74¢
FEHYZE Y. japonica 7.63 £1.51
H A Ce. argentea 47.52 £3.41°

2.28 £1.10™ 38.03 +2.92" 38.50 +0.79°
21.74 +1.45% 34.55 +1.87 13.99 +1.09®
4.46 £1.46™ 16.90 + 1. 46! 53.92 +1.19¢

RN 50 peg/mL,
Note : The concentration was 50 pg/mL.

M2 mLIEH,50 pg/mL ZbH 5 7 K, taiwa-
nin H X6 S A% 00 Pk 20 6 25 H 46 L 514 08 | o7 3
L THRCR RS EAE 8 Fh A% E A AR A ] %
4 100.00% , X TU1 3k W | S A 0 P 1 i | fif 34 35 5
Pl 44 R L 1A ) i R 4 R i 60. 00% ,
H B IFBREIG M . taiwanin E GFELT 8T oy 3 35 50H0
T 22 B AR KA % R 100. 00% , X T 1 B Al AR 41
il % 90. 00% . M fief 5 410 il 17 50 K, 50 g/

mL 1Y taiwanin E X} ik 27 % (1) &f & 5= 4 7 B 5 g
il , i 3 70. 58%  FEAEIE 19 MR tai-
wanin H 2K F [, taiwanin E I T 8 5 B E
T

HE— M E T taiwanin H il taiwanin E X JL
ARF A A o 1) AR A i 1 ) rp v B, 4 2R ISR 3
k4,

&3 Taiwanin H X /LMRAEEHSNRKMEERBZARIIFHET X)

Table 3  The toxicity regression equation of fresh weight and root length of taiwanin H against several weeds (7 d)

WE SR R ll:liﬁﬁ 1Cso 95902672%1253%% R % df P
Index Weed equation (pg/mL) limit

ff  Fresh weight LT H] Ag. conyzoides =2.7145 + 1.7203x  21.31 18.09 ~ 25.10 0.9742 122.576 4 < 0.00l
WL D. diandra 2.8555 + 1.4434x  30.60 25.24 ~37.09 0.9893 103.000 4 < 0.001

3% So. nigrum 2.5489 + 1.3564x  64.13  52.20 ~ 78.78 0.9843  91.987 4 < 0.001

5 P. oleracea 3.2643 + 1.1985x  28.07 22.46 ~35.08 0.9951 72.973 4 < 0.001

KL A. retroflexus 3.2700 + 1.2593x  23.65 19.13 ~29.23 0.9948  80.773 4 < 0.001

HitH 4 M. micrantha 3.4873 + 1.0713x  25.82 20.20 ~ 33.01 0.9891  60.057 4 < 0.001

R EL indica 2.4033 + 1.1737x  163.10 126.23 ~ 210.74 0.9924  46.517 4 < 0.001

Je3 B Ee. colonum 2.9158 + 1.0190x  111.02 85.73 ~ 143.76 0.9888  53.924 4 < 0.001

HK: Root length  JIEZI ] Ag. conyzoides 3.6468 + 1.2702x  11.62  9.40 ~ 14.38 0.9950 79.478 4 < 0.001
TR D. diandra 3.2382+1.818 7x 9.31  7.97 ~ 10.86 0.9848 136.147 4 < 0.00I

J53% So. nigrum 3.4382 + 1.7909 « 7.45  6.32 ~8.78 0.9837 124.750 4 < 0.001

DT P. oleracea 3.1940 + 1.9314 « 8.6  7.41 ~9.99 0.9697 140.304 4 < 0.001

AT A. retroflexus 3.7541 + 1.1359x  12.50 9.84 ~ 15.88 0.9794  65.999 4 < 0.001

BH 4 M. micrantha 3.6212 + 1.4328 « 9.17  7.59 ~ 11.08 0.9931 94.705 4 < 0.001

HERHEE EL indica 2.6288 + 1.4106x  47.97 39.62 ~ 58.09 0.9907  94.934 4 < 0.001

eI AR Ee. colonum 2.7712 + 1.2345x  63.89 51.11 ~ 79.88 0.9845 74.795 4 < 0.001

%3 ZE0RY]  taiwanin H X PELL&T B0 A%
H % S 14 S g A VA f

HIC

sofHI7E 30

4 SRR taiwanin E G JPEZT 6 fF BB
S AR 305 1, R SRS O A 0k 088, 0 iy 32

pg/mL U TS PR AR AR Bk 2 e 24 7 e D' Sk
(4 1Cs, fE AT 100 pg/mLo X JLAP A AR K Y
A QR B 2R L

e Sk B BE L 1C, (EE L 400 pug/mLs ifi
MARKAM TS BT , BRXDE L BBCRTH ARSI , X H
BJLFP A 2 S B B S B AR L 1C fE R
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Table 4  The toxicity regression equation of fresh weight and root length of taiwanin E against several weeds (7 d)
; , I ) 75 7% 95% F1EIR
Mg +5 N S ~ 5 .
7 F5 b5 i Regression ICsy (pg/mL) 95% R ba df P
Index Weed . . .
equation Confidence limit
. -
@ié %’I@JA y =3.3474 + 1.1955x 24.12 18.32 ~ 31.74 0.989 0 72.248 4 < 0.001
Fresh weight Ag. conyzoides
T B
D. diandra B >400 - - - - B
P %
jz.f:‘ - >400 - - - - -
So. nigrum
o
y =2.6826 + 1.341 1x 53.46 43.71 ~ 65.33 0.990 5 86.054 4 < 0.001
P. oleracea
‘r"_‘"
RS y =2.4985 + 1.5235x 43.85 36.0 ~ 52.52 0.9898 103. 567 4 < 0.001
A. retroflexus
ﬁkﬁ‘% y =1.4098 + 1.6196 x 164.69 138.37 ~ 196.02 0.994 2 118.625 4 < 0.001
M. micrantha
i‘FﬁjﬁE y = 1.5798 + 1.4722 x 210.49 175.00 ~ 253.18 0.987 4 102.298 4 < 0.001
El. indica
o . - 00 ) ) . . )
Ec. colonum
|~ Q a2
IR Hi,lﬁlj' y =3.6085 + 1.4762x 8.76 7.28 ~ 10.55 0.9880 100. 038 4 < 0.001
Root length Ag. conyzoides
fr ﬁEEE y =3.7340 + 1.2301x 10.70 8.61 ~ 13.28 0.9859 77.492 4 < 0.001
D. diandra
Je#E
- y =3.6415 + 1.6265x 6.84 5.69 ~ 8.23 0.99% 4 112.233 4 < 0.001
So. nigrum
ki
y =3.5774 + 1.3970x 10.43  8.60 ~ 12.65 0.9962 94.682 4 < 0.001
P. oleracea
RS y =3.6914 + 1.0863x 16.02 12.46 ~ 20.58 0.9876 62.613 4 < 0.001
A. retroflexus
WH‘% y =3.5942 +1.1294x 17.57 13.69 ~ 22.55 0.9870 64.951 4 < 0.001
M. micrantha
q:ﬁﬁi y =3.4408 + 1.1923x 20.31 15.78 ~ 26.14 0.9937 68.721 4 < 0.001
El. indica
S-S
TR y =3.2730 + 1.077 1x 40.12  30.49 ~ 52.79 0.996 5 60.74 4 < 0.001
Ec. colonum
%B?‘F 20 Mg/mL IR, £ 10000
2.4 Taiwanin H 3HHE BY-2 Z0BEAYTE -~
HE—2 R H R S S e A 0 48 T taiwanin H 2 o
=]
XA BY-2 A7 (A 0 b, SR L 2 I
3, ®
. N . . B 2007
M2 o] LUAE SR T- R 5 taiwanin H 2

Z I B T B ) 300 S 500 06 &, g ey
PRy =2.4575 + 1.767 3 x,R = 0.967 6,1LC,,
J27.46 pg/mL(y’ = 122.589,df =4, P <0.001),
AFL N7 1, Bt 5 e B P v, 0 % € P 4 LA A, B
Wz (WK 3),

0.00

2 A[ERE taiwanin H 012 fFHHE

0 5

10 20
¥R EE Concentration (pg/mL)

MAAAIFETIF MR (24 h)
Fig. 2 Mortality of BY-2 cells after treated
by taiwanin H (24 h)
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3 Taiwanin H 4B FIAE AL EE (24 h,160 x )
Fig. 3 The graphs of BY-2 cell staining treated with taiwanin H (24 h,160 x )
FA BRMIE,B ~F 4355 5.10.20 .40 .80 we/mL Ay taiwanin H Zb B FIA, Note:A:Control; B-F indicated 5,10,20,40,80 we/mL

taiwanin H,respectively. The following is the same.

HE— 2038 1o 9 5t B U W58 & PR, taiwanin H
ARFRS , A0 HA% 2 AN KUK, 40 B A AR A5 o0k

i (AL IR AR ) AN IBOR B 2, R taiwanin H XF
R A A AT (L 4)

B4 Taiwanin H 4b32 48 h XM 40 M2 RO T 25400 (48 1,200 x )
Fig. 4 The nucleus appearance shape effect of BY-2 cell treated with taiwanin H (48 h,200 x )

3 iFit 54

FEAZ I — P i RITA AR BA BT 1 B
PERE , BF9E A R B U PUAH A BT B B
HOFNAAM I M X BB A ) h & Z R 2 HE R IR
AR . AR SR B R ) B B B A R R
38 32 1% PR B B 43 B Y taiwanin E Al taiwanin
H PR IEE 803, 12— 25 Az W 1R 256 JF & R H
AL T HES KR

H A R I taiwanin H #9248 9915 YEBF ST 4RGE
11 taiwanin E X fififig LA | 45 1 Bt 45 o 764 200
HATMEEYE . BREIS PR 9T & B 38 X LRP it

AR R I H — A AR N i i 4 o 4 X
it R A 9 P LU X AR AR 7, T taiwanin H (935
PEFEAR F AT taiwanin E, Taiwanin E ] taiwanin H
[ ARBEREAE Y, 38458 220K, I %
PEFFAEZE S IR R AT B taiwanin H &7 1 3L 4L
2 IRKIEVEBSIRAG OC o T AE X Il J6 240 PR %) 355 1 L 35
T EA L AEREERY taiwanin E AT LR taiwa-
nin C(4 {7 BB FHE, HARAR R ) BAT B & 09 240 i
TPENT R B L R

AR SO R 5T TR B T AZ UL KAk 22 B A3 tai-
wanin E taiwanin H R EIE M. XF T taiwanin H,
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JEI B SS  FEARZ T taiwanins K R H (953 B4 KBRS AN M REE B SE 613

HWFERZ (B ER2E ) For A T 25 B e 2
FRHEY Haplophyllum buxbaumii''®' d/4y 2155, #F
D, Taiwanin E P Z , 65 NTEAZ (B IK
BB K & HEL 9 B IR (Justicia procumbens ) | % &t #f
(Justicia patentiflora) , ¥5} s # )& 19 £1 4% ( Chamae-
cyparis formaosensis ) . T I BF L X J@ t5 % B &
( Eleutherococcus trifoliatus ) ¥ 5% %5 ¥4 ¥y v /3 55 15
#|1' ) Taiwanin E DL K HAARE ZIALA PRI
iR T2 B A 22 S E 0 AR, R0 A
B RALY S SR P TEARNRR K G,
A5 AT B Sy I R B4 A9 A A AR R 1 5 A AR A 2
% [l AR IR R R B F S NS, O B X
PR B3 AR ¢ T T R B HE BRI AR 3

Taiwanin E F1 taiwanin H 7E A 55 5L 5] 59 - % 7
FE RS L R, AT HAb A F Y e G A
A YIS, LR FEAZ IR ik & A HA TS AT
WFE i — T
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