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ABSTRACT: AIM To study the chemical constituents from the root tubers of Stephania kwangsiensis H. S. Lo
and their tyrosinase inhibition and insecticidal activities. METHODS The 70% ethanol extract from root tubers of
S. kwangsiensis was isolated and purified by Sephadex LH-20, MCI, ODS, semi-prepative HPLC and HSCCC,
then the structures of obtained compounds were identified by physicochemical properties and spectral data. The
tyrosinase inhibitory activities were determined by using levodopa as substrate, and the insecticidal activities were

evaluated by the control effect of Diaphorina citri. RESULTS Twelve compounds were isolated and identified as
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tetrahydropalmatine (1), dehydrocrebanine (2 ), crebanine (3 ), stephanine (4), liriodenine (5),

piperumbellactam A (6), sinoacutine (7), (+) -salutaridine N-oxide (8), bisnorargemonine (9), (+) -

corytuberine (10) , sebiferine (11) and palmatrubine (12). The ICy, values of compounds 57 to tyrosinase were
(0.170 2+0.010 1), (0.766 3+0.033 1) and (0.519 3+0. 007 5) mg/mL, respectively. The control effects of
compounds 2 -5, 7, 8, 10 — 12 against D. citri ranged from (19.33 +0.57)% to (77.15+0.45)%.
CONCLUSION Compounds 2, 5, 6, and 8-12 are isolated from this plant for the first time, 6 and 9 are first

obtained from genus Stephania. Compounds 57 displayed significant tyrosinase inhibition activities. Compounds 7,

8 and 10 show strong insecticidal activities.

KEY WORDS: Stephania kwangsiensis H. S. Lo root tubers; chemical constituents; isolation and identification ;

tyrosinase; insecticidal activities

T VUHIANES Stephania kwangsiensis H. S. Lo A
Bj CRH T e B P AR, TR
LRI AR RS, H PR 2
A, BT (TP M AR (5
Wy Y, BAEHIEEE . BORIE I Y
Rk, AR B . it . B
TG . BRAT b 5

JPUHAE YR E SR, SR
TE 3% ~4% Z ' WIFERBL, ) PR A A5 AL
SEICOR 8 R E A b A M, KPR by L%
BR B € EUY il A BE 0 LAY 7. 48 5
KIETHE Wy BRURT AL REUAE ) B0 s 2 R A AT B 41
MRITEEES B A AR Y R ) S R R R R )
VA% H AR R A 9K i 2 ol A0 ) R 1) ER R R
17T PG AN 2 T 2 e e A o i 2 S 1
FA RGP AROCHRIEAR D, PRI, ASZgR X 74
WA OB AT R G R, Uiz i
MIEY, HhER R BHPEXT R PEA LG X I = R i
AANHITEPE ;. DoKX iR, PP A & 3 A %
FEDRATAR b 110 180 e 25 B8 4 v 285 A AR LY 2% ey
£, DUBIA R R BLE HRE#, iz i o & FH
FEAL IS
1 ##

MAT 95XP & 3 BEBUHE (TR R B
NFE]) s Avance I HD 500 MHz #% % 3 9% I 3% A%
(2 [E Bruker 22 #)); SP-MAX3500FL £ 3 i % Ot
BEbRAL (RN AE BB IRA ) 5 LCS2 2F
Tl E B ETEAL [ FEREEIE (dbat) RHCA R
Al ], Sephadex LH-20 (25 ~ 100 pm, %+ GE
Healthcare Bio-Science 7y f]); MCI gel CHP 20P
(75~150 pm, HA=ZE/AA), AR (LG
& SIMAEACRH R A BRA ) ezt ik
(#t*5 720A10595239 . H3109773868, iUkt

YR A RRATR) .

YT 2019 4F 8 H 7T VO EEMRAS IR 1 F 16
R, G TR AWK ER BT T tEY bt
FEIIT B AT T 5E 51 450 N T P LA 4 Stephania
kwangsiensis H. S. Lo MR, TIEWRA (45
20190824 ) fRAFF ) PUME Y DI ie i 5 WE IR HF 4L
AP AL 3
2 EBRSHE

TR VE AR PR (8 kg) ByE)E, H
30 L70% LB R 3 W, Bk 3d, AIFIER,
AR JR R RIRF (1261 g), NZEMIKIRE,
WK A, O R R A I 3 Ik, KA 4
DiaionHP-20 # (10.0 ¢cmx45.0 ¢cm) 235, LIH
FE-7K (0 :100~100 : 0) BEEEVEML, TLC Hil&
I, 4% Fr. 1 ~Fr. 8,

Fr.8 (125.0 g) % Sephadex LH-20 # /) 55,
D@ M be-HEE (1 1) BEME, 53 Fr.8.1~
Fr.8.8, Fr.8.2 (100.0 g) £ ODS., MCI ¥4 5,
DI EE-ZK (£%0.1% =4 BE) (0 : 100~100 : 0)
FREEVEE, H8EAE® 1 (15.0 mg) . 2 (100.0
mg), 3 (10.0 mg), 4 (30.0 mg); Fr.8.5
(3.2 ¢g) ZODSHAE, UHEIK(EO0.1% =4
) (50 :50~100:0) BREEVEML, 75 Fr.8.5.1~
Fr.8.5.7, Fr.8.5.2 (1.0 g) Z A4 HPLC
(ﬁ: i & 2 mL/min, K I 3% K 254 nm) ﬁ:}’%,
PIHEE- K (% 0.1% = M) (35 :65~80 : 20)
FEEEVEME, B8EAY 5 (10.0 mg, 1, =62 min) .
6 (7.0 mg, t,=80 min), Fr.6 (165.4 ¢) £ MCI
HEAE, DIHE-K (50.1% =2Z8) (0: 100~
100 : 0) BEEEPERL, 73 Fr.6.1~Fr. 6.6, Fr.6.6
(34.2 g) %4 ODS #E4rE5, DIHEE-K(F0.1% =
ZHE) (0:100~100 : 0) BREEVENL, 75 Fr.6.6.1~
Fr.6.6.4, Fr.6.6.2 (2.7 g) % HSCCC (iizhH
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A HBE-FEE-K 10 0 6.5 1 3.5) . ODS A [ i)
HHE-K (% 0.1% =2 /) (0 : 100~ 100 :
0) ] sres, WSS, a7 (50.0mg) . 9
(20.0mg); Fr.6.5 (1.1g) ZMCIHAE, LH
fE-7K (% 0.1% =) (0:100~100 : 0) FHEE
Ve, 184k E 9 8 (20.0 mg); Fr.6.3 (28.8 g)
Z:0DS M e, DIHEEK (% 0.1% = /%)
(0: 100 ~ 100 : 0) B EEPEM, 4 Fr.6.3.1 ~
Fr.6.3.9, Fr.6.3.4 (10.5 g) £ Sephadex LH-20,
ODS, MCI#:538, UIHE-K (& 0.1% = 1)
(0:100~100 : 0) MHEEVEML, 459 10 (70.0
mg) ., 11 (10.0 mg) , 12 (35.0 mg) ,
3 KR

EW 1, AR RSIK, 4B 147~148 C,
HR-ESI-MS m/z: 356.186 3 [ M+H]".'"H-NMR (500
MHz, CD,0D) &: 6.91 (1H, dd, J=8.7, 3.2 Hz,
H-14), 6.88 (1H, dd, J=8.7, 2.6 Hz, H-13),
6.86 (1H, s, H-1), 6.70 (1H, brs, H-4), 4.19
(1H, dd, J=15.5, 2.5 Hz, H-8), 3.82 (9H, m,
3%-0CH,), 3.80 (3H, m, -OCH,), 3.48 (2H,
m), 3.41 (1H, m), 3.18 (1H, m), 3.08 (1H,
m), 2.74 (2H, m), 2.60 (1H, m);”C-NMR (125
MHz, CD,0OD) &: 151.7 (C-11), 149.2 (C-2),
149.1 (C-3), 146.2 (C-12), 130.7 (C-18), 128.9
(C-15), 128.7 (C-10), 127.8 (C-5), 125.2 (C-
14), 113.0 (C-4), 112.7 (C-13), 110.5 (C-1),
60.7 (C-17), 60.5 (-OCH,), 56.7 (-OCH,) , 56.4
(-OCH,), 56.3 (-OCH,), 54.8 (C-9), 52.6 (C-
7), 36.5 (C-16), 29.3 (C-6), LI E¥¥E5 X
Wk [9-10] fIERA L, BEEENEHRLE,

&Y 2. W A F IR A A, AR 155 ~
156 °C, HR-ESI-MS m/z; 338.139 0 [M+H]* 'H-
NMR (500 MHz, Acetone-dy) 6: 7.78 (1H, d, J=
8.6 Hz, H-11), 6.98 (1H, d, J=8.6 Hz, H-10),
6.53 (1H, s, H-3), 6.09 (1H, d, J=1.2 Hz, H-
7), 5.94 (2H, d, J=1.1 Hz, -OCH,0), 3.88
(3H, s, 8-OCH;), 3.77 (3H, s, 9-OCH,), 3.63
(2H, dd, J=14.6, 4.3 Hz, 5-CH,), 2.99 (2H,
m, 4-CH,), 2.50 (3H, s, N-CH;);"C-NMR (125
MHz, Acetone-d,) 6; 153.1 (C-8), 147.5 (C-9),
146.8 (C-2), 142.9 (C-1), 137.4 (C-6a), 130.4
(C-7a), 127.8 (C-3a), 127.7 (C-3), 125.3 (C-
1b), 123.9 (C-11a), 117.3 (C-la), 111.4 (C-
11), 107.4 (C-10), 101.5 (-OCH,0), 62.9 (C-
3312

7), 60.6 (8-OCH,), 56.1 (9-OCH,), 54.3 (C-
5), 44.2 (N-CH,), 27.7 (C-4), P L%HE 53X
B[ REFA 2, W R E PR T

a3, AEJURSIK, B 116~117 C,
HR-ESI-MS m/z: 340.154 4 [ M+H]".'"H-NMR (500
MHz, Acetone-ds) 6: 7.77 (1H, d, J=8.5 Hz, H-
11), 6.97 (1H, d, J=8.5 Hz, H-10), 6.52 (1H,
s, H-3), 6.09 (1H, d, J=1.1 Hz, H-12a), 5.93
(1H, d, J=1.1 Hz, H-12b), 3.87 (3H, s, 9-
OCH,), 3.77 (3H, s, 8-0CH,), 3.63 (1H, dd,
J=14.8, 4.4 Hz, H-7), 2.99 (3H, m, H-4a, 5a,
6a), 2.57 (1H, m, H-4b), 2.49 (3H, s, N-
CH,), 2.40 (1H, «d, J=11.5, 3.6 Hz, H-5b),
2.13 (1H, dd, J=25.0, 14.2 Hz, H-7a) ; "C-NMR
(125 MHz, Acetone-d,) 8: 153.0 (C-8), 147.3 (C-
2), 146.7 (C-9), 142.8 (C-1), 130.3 (C-7a),
127.6 (C-3a), 127.5 (C-6b), 125.2 (C-11a),
123.8 (C-11), 117.1 (C-11b), 111.3 (C-10),
107.3 (C-3), 101.4 (C-12), 62.8 (C-6a), 60.5
(8-OCH,), 55.9 (9-OCH,), 54.1 (C-5), 44.1
(N-CH;), 29.3 (C-4), 27.5 (C-7), VA LEHES
SCHK [12] HEOBHA—FL, #%EE N crebanine,,

fEaW 4, IRFEOFM, M 153~154 C,
HR-ESI-MS m/z: 310. 144 6 [ M+H]".'"H-NMR (500
MHz, Acetone-ds) 6: 7.69 (1H, d, J=7.8 Hz, H-
11),7.29 (1H, t, J=7.8 Hz, H-10), 6.94 (1H,
d, J=7.8 Hz, H9), 6.58 (1H, s, H-3), 6.10
(1H, d, J=1.1 Hz, H-12a), 5.95 (1H, d, J=1.1
Hz, H-12b), 3.87 (3H, s, 8-OCH,), 3.67 (1H,
dd, J=15.0, 4.6 Hz, H-7), 2.99 (3H, m, H-4a,
Sa, 6a), 2.60 (1H, dd, J=15.6, 4.1 Hz, H-4b),
2.48 (3H, s, N-CH,), 2.40 (1H, td, J=13.5,
5.77 Hz, H-5b), 2.07 (1H, m, H-7b); “C-NMR
(125 MHz, Acetone-d,) 8: 153.2 (C-8), 147.6 (C-
2), 143.5 (C-1), 132.8 (C-11a), 128.2 (C-6b),
127.9 (C-10), 127.7 (C-3a), 124.4 (C-7a),
120.3 (C-11), 117.2 (C-11b), 110.6 (C-9),
108.2 (C-3), 101.5 (C-12), 62.8 (C-6a), 55.9
(8-OCH,), 54.3 (C-5), 44.2 (N-CH,), 26.8 (C-
7),25.4 (C-7), LAEEHRS G [12] HoBiAs
—35, HCESE N stephanine,,

a5, EEsRE R, #5261 ~262 C,
HR-ESI-MS m/z: 276.066 3 [ M+H]*,"H-NMR (500
MHz, DMSO-d,) &: 8.57 (1H, d, J=4.8 Hz, H-



2024 4 10 H
Faok H10M

R %

Chinese Traditional Patent Medicine

October 2024
Vol. 46 No. 10

5), 8.32 (1H, d, J=8.2 Hz, H-11), 8.25 (IH,
d, J=7.8 Hz, H-8), 7.73 (1H, d, J=4.8 Hz, H-
4),7.63 (1H, t, J=8.2 Hz, H-10), 7.48 (1H, t,
J=7.8 Hz, H-9), 7.06 (1H, s, H-3), 6.32 (2H,
s, -OCH,0-); "C-NMR (125 MHz, DMSO-d,) §:
182.5 (C-7), 152.4 (C-2), 149.0 (C-1), 145.3
(C-6a), 143.5 (C-5), 136.3 (C-3a), 134.3 (C-
10), 133.6 (C-11a), 132.2 (C-7a), 129.0 (C-8),
128.8 (C-9), 128.1 (C-11), 124.9 (C-4), 123.1
(C-6b), 108.0 (C-la), 103.9 (C-3), 103.7
(-OCH,0), DA %4l 53Cmk [13] il A —
B, KN liriodenine

L&Y 6. IR A KK, HR-ESI-MS m/z.
296.092 6 [M+H]".,'"H-NMR (500 MHz, Acetone-
dy) 6:9.21 (1H, d, J=7.7 Hz, H-5), 7.88 (1H,
d, J=7.8 Hz, H-8), 7.86 (1H, s, H-2), 7.56
(2H, m, H-6, 7), 7.19 (1H, s, H-9), 4. 10 (6H,
d, 3, 4-OCH,) ; "C-NMR (125 MHz, DMSO-d, ) &
168.4 (C=0), 154.3 (C-3), 150.4 (C-4), 135.1
(C-10), 134.8 (C-8a), 129.1 (C-8), 127.5 (C-
7), 126.8 (C-6), 125.9 (C-5), 125.5 (C-5a),
123.3 (C-11), 121.5 (C-1), 119.9 (C-4a), 109.9
(C-2), 104.6 (C-9), 59.9 (4-OCH,), 56.9 (3-
OCH,) ., Dh %l 53k [14] #eE FEA —3,
B 5E A piperumbellactam A

a7, HET, BA200~201 C, HR-
ESI-MS m/z: 328.154 4, 'H-NMR ( 500 MHz,
CD,0D) &: 7.85 (1H, s, H-5), 6.83 (1H, d, J=
8.3 Hz, H-1), 6.64 (1H, d, J=8.3 Hz, H-2),
6.33 (1H, s, H-8), 3.84 (3H, s, 3-OCH,), 3.74
(1H, d, J=5.4 Hz, H9), 3.73 (3H, s, 6-
OCH,), 3.35 (1H, d, J=17.8 Hz, H-10b), 2.97
(1H, m, H-10a), 2.59 (1H, m, H-16b), 2.44
(1H, m, H-16a), 2.41 (3H, s, N-CH,) ; "C-NMR
(125 MHz, CD,0D) &: 183.3 (C-7), 165.0 (C-
14), 151.8 (C-6), 147.9 (C-3), 145.5 (C-4),
130.2 (C-11), 125.1 (C-12), 123.7 (C-8), 122.9
(C-5), 119.5 (C-1), 111.5 (C-2), 62.1 (C-9),
56.7 (3-OCH,), 55.3 (6-OCH,), 47.9 (C-16),
45.3 (C-13), 41.6 (N-CH,), 38.2 (C-15), 33.6
(C-10), DA - %¥s 53k [ 15-16] il A —
., WU E N sinoacutine

k&Y 8. 1 [ &, HR-ESI-MS m/z:
344.149 5 [M+H]",'"H-NMR (500 MHz, CD,0D)

5:7.80 (IH, s, H-5), 6.91 (1H, d, J=8.3 Hz,
H-2), 6.69 (1H, d, J=8.3 Hz, H-1), 6.45 (1H,
s, H-8), 4.29 (1H, d, J=5.1 Hz, H9), 3.86
(3H, s, -OCH,), 3.75 (3H, s, -OCH,), 3.49
(3H, m, N-CH,), 3.23 (1H, m, H-10), 3.21
(1H, d, J=2.8 Hz, H-16), 2.43 (1H, dt, J=
13.6, 2.7 Hz, H-15), 2.34 (1H, m, H-15); “C-
NMR (125 MHz, CD,0D) &: 182.2 (C-7), 158.3
(C-6), 152.0 (C-14), 148.6 (C-3), 145.7 (C-
4),127.4 (C-12), 126.1 (C-11), 124.7 (C-5),
122.0 (C-8), 119.9 (C-1), 112.2 (C-2), 77.7
(C-16), 61.9 (C-9), 57.5 (-OCH,), 56.7 (-
OCH,), 55.4 (N-CH,), 43.6 (C-13), 36.4 (C-
15), 34.3 (C-10), VI L8RSk [17] B
AR—F, WEKEHRN (+) -salutaridine N-oxide,

&Y 9. HEIERMA, HR-ESI-MS m/z:
328.154 7 [M+H]*,'"H-NMR (500 MHz, CD,0D)
8:6.74 (1H, s, H-7), 6.61 (1H, s, H-1), 6.53
(1H, s, H-4), 6.42 (1H, s, H-10), 4. 13 (1H, d,
J=5.7 Hz, H-6), 4.07 (1H, J=5.6 Hz, H-12),
3.82 (3H, s, 8-OCH,), 3.74 (3H, s, 3-OCH,),
3.38 (1H, m, H-5), 3.35 (1H, s, H-11), 2.69
(2H, m, H-5, 11), 2.55 (3H, s, N-CH,); “C-
NMR (125 MHz, CD,0D) &; 148.5 (C-3), 148.1
(C-8), 146.8 (C-9), 146.3 (C-2), 130.1 (C-
12a), 128.7 (C-6a), 124.6 (C-10a), 123.3 (C-
4a), 115.5 (C-10), 114.6 (C-1), 112.7 (C-4),
111.4 (C-7), 57.8 (C-6), 57.6 (C-12), 56.5 (8-
OCH,,, 56.4 (3-OCH,), 40.4 (N-CH,), 34.6 (C-
5),34.2 (C-11) ., DL EEE5SCHk [18] il 3t
A—F, BEEE A bisnorargemonine ,

LAY 10, HEZURMIK, B8 153~154 C,
HR-ESI-MS m/z: 328.154 9 [ M+H]*,'"H-NMR (500
MHz, DMSO-d,) 6: 6.82 (1H, d, J=8.0 Hz, H-
9), 6.70 (1H, d, J=8.0 Hz, H-8), 6.67 (1H, s,
H-3), 3.76 (6H, 2x-OCH,), 3.04 (4H, m, H-4,
5),2.65 (1H, m, H-7), 2.56 (3H, s, N-CH,),
2.25 (1H, t, J=14.0 Hz, H-7); “"C-NMR (125
MHz, DMSO-d,) 8. 148.7 (C-2), 148.5 (C-10),
144.4 (C-11), 141.1 (C-1), 128.8 (C-3b), 127.0
(C-3a), 124.5 (C-7a), 121.5 (C-8), 120.7 (C-
1la), 117.3 (C-11b), 110.6 (C-3), 110.35 (C-
9), 62.6 (C-6a), 55.8 (2-OCH,), 55.6 (10-
OCH,), 52.2 (C-5), 42.7 (N-CH,), 34.5 (C-7),
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27.6 (C-4), LA LA 530k [19] i HA—
B, WMERERN (+) -corytuberine

L&Y 11, B A FIR, B8 118~ 119 C,
HR-ESI-MS m/z: 342.170 2 [ M+H] " .'"H-NMR (500
MHz, CD,0D) &: 7.07 (1H, s, H-4), 6.86 (1H,
s, H-1), 6.76 (1H, s, H-5), 6.33 (1H, s, H-8),
3.85 (3H, s, 6-OCH,), 3.81 (6H, 2, 3-OCH,),
3.77 (1H, d, J=6.0 Hz, H-9), 3.40 (1H, d, J=
18.4 Hz, H-10a), 3.04 (1H, dd, J=18.4, 6.3
Hz, H-10b), 2.56 (2H, m, H-16), 2.45 (3H, s,
N-OCH,), 1.97 (1H, dt, J=13.0, 2.8 Hz, H-15),
1.88 (1H, ddd, J=13.0, 11.3, 5.7 Hz, H-15);
BC-NMR (125 MHz, CD,0D) &: 183.0 (C-7),
164.9 (C-14), 152.3 (C-3), 149.9 (C-2), 149.7
(C-6), 131.4 (C-11), 129.9 (C-12), 123.0 (C-
8), 122.4 (C-5), 111.9 (C-1), 111.0 (C-4),
61.9 (C-9), 56.9 (6-OCH,), 56.4 (3-OCH,),
55.8 (2-OCH,), 46.6 (C-16), 41.7 ( N-CH,),
41.6 (C-10), 33.4 (C-15), UL F ¥4 5
ik [20-21 [ fRIEFEAR—F, BEEE N sebiferine,

&Y 12, K40 @ [E K, HR-ESI-MS m/z.
339.146 2 [M+H]",'H-NMR (500 MHz, CD,0D)
5:9.26 (1H, s, H-8), 8.11 (1H, s, H-13), 7.52
(1H, d, J=8.3 Hz, H-11), 7.45 (1H, s, H-4),
6.93 (1H, s, H-1), 6.91 (1H, d, J=8.3 Hz, H-
12),4.62 (2H, t, J=6.2 Hz, 6-CH,-) , 3.95 (3H,
s, 2-OCH,), 3.89 (3H, s, 3-OCH,), 3.87 (3H,
s, 10-OCH;), 3.15 (2H, t, J=6.2 Hz, 5-CH,-);
BC-NMR (125 MHz, CD,0D) &: 163.7 (C-9),
152.6 (C-10), 150.9 (C-3), 150.5 (C-2), 147.4
(C-8), 135.7 (C-14), 133.9 (C-12a), 129.2 (C-
4a), 124.4 (C-11), 121.7 (C-14a), 121.6 (C-
8a), 119.5 (C-13), 112.3 (C-4), 109.4 (C-1),
108.6 (C-12), 56.9 (2-OCH,), 56.8 (3-OCH,),
56.6 (10-OCH,), 55.8 (C-6), 28.5 (C-5), VI I-
B 5 oCcHk [22] MaERA -, WEERN
palmatrubine ,
4 EYEEHR
4.1 BERERBEIPHENR B OCEL [23] R,
FKHZARZE (1 mg/mL) YERIRY, BHERYE N FH
PEXTRR, 70 Ay (20 pL BRI HRER +10 L %

i}
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BEE 10 min, fIA 40 uL ZEHEZ 1, 37 CHEH 5
min, 7E475 nm KO EWOCE, HHEL 3
U, R R S R BTG PR R TR 1C, [, A

=1 ﬂzé% 1~12 9 IC, & (xxs, n=3)

Tab.1 IC,, values of compounds 1-12 (x+s, n=3)
&Y IC5y/ (mg-mL™")

1 1.283 9 +0.029 0**
1.653 6 £0. 020 9 **
2.249 2 +0.049 1**

>10. 000 0
0.1702 £0.010 1*
0.766 3 +0.033 1*
0.519 3 £0.007 5**
2.047 9 +0. 056 4 **
4.900 5 +0. 145 8 **

>10. 000 0
1.482 8 0. 175 2™

12 1.476 6 £0. 026 3 **
itz 0.110 0 £0. 026 3

. SR ILE:, * P<0.05, * P<0.01,
4.2 FkEM BEUHL [24-25] WwiE, T
2023 4F- 6 H 7 BHYA - my F B AR o Ak SR el 1) 383 A
FEIRMA LT, SCOGET I B AN & B, M@ A
AR S4B, AERRRAHER IO LAY
A HM A, IR ERE R, AT A O R, i
)5 6 d P A AR A, BB R AR S L R
(CK, HEK), B&AeE Y5 W Bl 9 g
fil, MUKFREZE 1 000 mg/kg, FHT-H7 MR 0%
aemt R BRSNS ) R 3R, RS S
st AR BRI B IR R, A B IR AR =
1- (CK,xPT,) / (CK,xPT,) x100% (PT, 24
FIALFRLH 25705 B, PT, K550 Ab BRAH 25 )5 7%

o AN AR WN

—
-

B, CK, A= XA 2507 1E %L, CK, A% HX)
WA 2 JE TR L), SRR 2,

xR2 BUSHUXHBAEBIGAEYR (¥£5, n=3)
Tab. 2 Control effects of various compounds on

Diaphorina citri (xxs, n=3)

ed  mOEMUR S R A PIARCR /%
2 46.0 25.0 46. 64+0. 26
3 43.0 21.6 40. 410. 29
4 42.3 28.3 19. 53+0. 42
5 42.0 26.0 39.88+0. 48
7 50.3 15.3 65.77x0.70
8 38.3 11.0 60. 15+0. 47
10 63.3 18.3 77.15+0. 45
11 43.0 23.0 34.500. 32
12 37.6 26.3 19.330. 57
CK 96.6 85.0 —

TE: RO ERFIBA MR - 31E
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ARWFFEE XS T PUHAL & SRR, 25
Az HSCCC, MCI # . Sephadex LH-20 #E A
ODS AF A5 XA St FE R BE /D 1Y 53 25 B4 B Al AL R
M BT R 12 AWk, FEOIBTANERD (2~
5.10), MHERL (7. 8, 11), JBUNBEGA! (1,
12) “EspmEmis, Ho, ka2, 5.6, 8~12
NERMNIZAEY h oy ERaE], 6, 9 WERNT &
HeIEAEY oy AR AR A W R Y 2 BT
R, YU PUCERRESEEN, SiZEMIES
FHIIRCEFE S A, 3E s R, 1k
GV 5~T R BOR B AR T, 1, 2,
11, 12 #lRe JFess; eaw2~5, 7, 8, 10~12
XA R EABTAIEN, Hi 10 8C0R K4, E
WEIRAMLEE T T PUHAZ Y LR, B RHE
3K BN 1) S 2R BT A S AR R AT
HIF AR HE BRI ARAE .
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