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Abstract: Objective To study the chemical constituents of Anabsis aphylla and their antibacterial activities. Methods
Chromatographic methods were used for the isolation and purification of chemical constituents, and the structures of the isolated
compounds were elucidated by spectroscopic analyses and spectroscopic data. And the antimicrobial activities of compounds
against Bacillus subtilis, Xanthomonas vesicatoria, Staphylococcus haemolyticus, Xanthomonas vesicatoria, Pseudomonas syringae
pv. lachrymans were evaluated by MTT assay. Results Ten compounds were isolated, and their structures were identified as
anabasine (1), N-methyl anabasine (2), 6-(diethylamino)-[2,3"-bipyridin]-3-ol (3), 2-(2-(pyridin-3-yl)pyridin-5-yl)-6-(pyridine-3-yl)
piperidine (4), 2-(pyridine-3-yl)-5- (6-(pyridine-3-yl)pyridine-2-yl) pyridine (5), lupanine (6), 12N-methylcytisine (7), cytisine (8),
2-hydroxybenzoic acid (9), vanillic acid (10). The minimal inhibitory concentration (MIC) of compound 9 against X. vesicatoria, S.
haemolyticus, A. tumefaciens and P. syringae by MTT assay were 20.0, 10.0, 10.0 and 20.0 pg/mL, respectively. Conclusion
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Compounds 3 and 5 are two new compounds, named as anabasis aphylla A and anabasis aphylla B, respectively. Compounds 6—10
are isolated from the plants of this genus for the first time. Compound 9 was observed to exhibited good antibacterial activities. The
alkaloid compounds 1—38 isolated from A. aphylla had no obvious inhibitory effect on the above pathogenic microorganisms.
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MBI Anabasis aphylla L. AZERMEA I
RN, MOPREERE . oM REEE . BTASER . AU
ZE, PR, B 20~50 cm. FESAGTREHGK
VR HTEE, KR, A DL AR S WA R AR A
oA, KT, KB, WEETREILER, %
WY EA R RN, FTHTRIT I, FTE
MR, REFEHTPGRER, GfhEL
P B, H RTHRIE B4 5 o 2 AR
K. BEHRMAEYR S F5EM, LI H HoAE 56 b
TETE S PURAE YR B SIS P,
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F 10 MEAEw (B 1, 0% e R TR
(anabasine, 1). N-H JE AR AWK ( N-methyl
anabasine, 2). 6-(diethylamino)-[2,3'-bipyridin]-3-ol

Ho/l
Y OOy Crva,
> _ | _
N 1 N 2 N 3 K

(3). 2-(2-(pyridine-3-yl) pyridin-5-yl)-6-(pyridin-3-
yl)piperidine (4). 2-(pyridine-3-yl)-5-(6-(pyridine-3-
yl)pyridine-2-yl)pyridine (5). 7] & = 5 (lupanine,
6). 12N-H 4270 (12N-methylcytisine, 7).

L #EAEHk (cytisine, 8). /KR (2-hydroxybenzoic
acid, 9). FEER C(vanillic acid, 10). HAd{k&w
3 M5 JEtba: &Y 6~10 AHIRMIXIEE
Mo EER. a9 BRAHERPUREENME, X
e AIE I # Xanthomonas vesicatoria. 7 Ifil 1] 4 Bk
Staphylococcus haemolyticus R & + 3% 4 &
Agrobacterium tumefaciens . ¥ JN ffi BT i
Pseudomonas syringae pv. lachrymans ) f¢ /NI ik
B (minimal inhibit concentration, MIC) >4 20.0+

10.0. 10.0. 20.0 wg/mL. L& 10 B —E Mt
GRS, X Y LR 2 R B R AR e 3T 1 1) MIC
1749 50.0 po/mL . ATCHHBARI 43 B A3 21 A=
FAAEW) 1~8 X I R A= i A AN B 2
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Fig. 1 Structures of compounds 1—10
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INOVA-400 %R 3LHRAX (Varian 7], FEED;
HP-5973 ZUff 4% . HP1100MSD (ESD) Uity
(Agilent A%, E[E); Waters 2489 HIipiAH (it AX
(Waters A "], EE), Pl & H AR
SunFire™-Cyg (Waters, 150 mmX10 mm, 10 um)
1 Kromasil-C1s (Kromasil, 250 mmX<10 mm, 5
um) FE; Rotavapor R-220 fig4% 78 &A% (Bichi A7,
Hi); MEtilArRl. HHRER 40~80 H. H:tailin

Ji 200~300 H . # /2GR H (60 B, #ZE
TRIENR GFasa M THUHIAE AR GFasa (B HEAL LA
FRA T JA it i it (RP-Cas, 15 [F Merck A #]);
Sephadex LH-20 i % ¥E#&EZ (Amersham Pharmacia
Biotech A#]).

Zid R B AT T, HRT R A R A A
Bp e EF B 25 N BRI A, aphylla L.
Hh E#sy, FEA (000156) FEHUT $5 M4 A}
BE R A=A 5 USRI = . BB S BT M



© 2280 ¢

PEP 202448 #53% B8 Chinese Traditional and Herbal Drugs 2022 April Vol. 53 No. 8

Hp RO K AR B A R PR
2 IEESENE

TR T A 354> (13.0 kg), H 8
{5 95% L FEINHVGREL 3 ¥k, HHK 3 h, AIFHREL
W WERAGTEDOR TR, 153 2Bk 529,
R ZE K A b ROK B . &%, H 10%I1) #5
FR AT pH (E % 3.0 /47, BEIR LBE2EHL, IRGi 515
FIBEIR 2. Ba4H 4y (116.0 9); FIRHIKEW, FH 10%
RIS pHEZ 9.0 /24, SAFRERIX, TR
ARREIUR, 1S RE A CEYBRA 4 1185 ¢) Al
IKEB A,

ST AT N B P R AN ST VAR, 4 Sephadex
LH-20 CEU7-HEE 1 1) BERA Mg, S3041 8
o AR TR 2 G AT (3, T K- — 2R deh
FEVEL (60 1~1: 1), it TLC kil & AR
Sy JE1EE] 6 NS (Fr.1~6). Fr. 1 25t Sephadex
LH-20 CS07-FEE 10 1) HbRom: o1 SO RE IR
(RP-Cig) FE B4 25 4lidk,, 7315 24k &4 2(239.0
mg) 14 (62.0 mg). Fr. 2 ZFERA: ik LA k-
MRS D 1~4 D DR, F 40t Sephadex LH-20
CHEED) B, B2405% 3 (39.0mg). 7
(20.0 mg) A1 8 (15.0 mg). Fr. 3 & Sephadex LH-20
CEOG-HEE 10D B A AR (RP-18)
FEOil: (FFEE-7K 60 & 40) A3 ) 45 7Y e R A €
WA (pre-HPLC, HfE-7K 70 1 30, ODS #£) 43 &
aifh, 53L& 6 (180 mg). Hi Fr. 4 &
Sephadex LH-20 (G{i-FBE 1 : 1) B,
IEAHRERE (REAR 300~400 H) F:fail [fliF-—
Ol (3:1~2:1 ], BEMEY 1 (32.0 mg)
5 (14.0mg).

PR <6 S 5 SO Vi A Js 28 P A it g A et -
BERR . fE (80 @ 1~1: 1) BEREEVEM, it TLC #&
W& IFEAIIA > J5 153 4 A5y (Fr. 7~10), Fr.7
SRR A I, A E-BE R 4.0 (60 & 1~10 :
1) BHEEBE, BelieR HHE ks, & I8
Moy, B0 8, 4 Sephadex LH-20 &ttt (&
Pi-FEE 1 1 Eakaifk, BEEY 9 (20.0 mg)
110 (19.0mg).

3 HHETE

WA 1. BEEMCRY): o5 R AL B 5T
EZREOEIOTN, ESI-MS m/z: 163 [M+H]*:
C1oH14N2. 'H-NMR (400 MHz, CDCl3) 6: 8.63 (1H, s,
H-2'), 8.49 (1H, d, J = 4.8 Hz, H-6"), 7.85 (1H, d, J =

8.0 Hz, H-4'), 7.26 (1H, dd, J = 4.8, 8.0 Hz, H-5"),
5.85 (1H, -NH, brs), 3.80 (1H, dd, J = 3.2, 11.2 Hz,
H-2); BC-NMR (100 MHz, CDCls) d: 148.8 (C-2"),
148.7 (C-6'), 137.6 (C-3"), 134.7 (C-4"), 123.5 (C-5"),
58.9 (C-2), 46.5 (C-6), 32.7 (C-3), 24.2 (C-5), 23.9
(C-4). DA Hde 5 SCikoE — 2508, #E etk &9 1
JIRA R, -

WE) 2 AR OCR B BRI T
S ROEAEHN, ESI-MS miz: 177 [M+H];
C11H16N2. *H-NMR (400 MHz, CDCls) §: 8.58 (1H, s,
H-27), 8.48 (1H, d, J = 4.8 Hz, H-6'), 7.72 (1H, d, J =
8.0 Hz, H-4"), 7.25 (1H, dd, J = 4.8, 8.0 Hz, H-5"),
2.18 (3H, s, -NCH3); 3C-NMR (100 MHz, CDCls) 6:
1485 (C-2'), 148.4 (C-6'), 140.6 (C-3"), 134.1 (C-4"),
123.4 (C-5"), 59.7 (C-2), 47.5 (C-6), 34.7 (C-3), 29.2
(-NCHs), 25.6 (C-5), 25.1 (C-4). LA ¥ 5 ClifdiiE
BR300, MU E ) 2 S N-FE BB A

WEY) 3: FEEHCRYD: B R BIVL B R 5T
B R EBE T, HEWOAE RS . EI-MS
m/z: 243 (M*, 80), 228 (90), 214 (100), 200 (93);
ESI-MS m/z: 244 [M+H]*, 266 [M+Na]*; F£Hi%
AR TR 243, FREA TN
JRF

1H-NMR (400 MHz, DMSO-ds) 1%3%[X oy 9.24
(2H, s), 8.46 (1H, d, J = 4.8 Hz), 8.40 (1H, d, J=8.0
Hz), 7.42 (1H, dd, J = 4.8, 8.0 Hz) &/~ ABX {4
#%i; 64720 (1H, d,J=8.4 Hz), 6.55 (1H,d, J=8.4
Hz) $&7~A AR &l X on 3.45 (4H, q,
J=7.2Hz),1.10 (6H, t, J = 7.2 Hz) B R FR I
SER Fr B, 13C-NMR (100 MHz, DMSO-ds) 137X
H 10 MwET1E S, 7972 éc 151.0 (s), 149.5 (d),
147.8 (d), 142.8 (s), 136.9 (s), 135.5 (d), 134.4 (s),
127.9 (d), 123.0 (d), 106.8 (d), fEmnXH 2 MlE
5 oc42.1 (1), 13.1 (). St SRR e A
3BT T HENNZ AL S 737208 CHNsO, A
IR Q=8, #&/R& A 2 MILREL I, M on 3.45
(4H,q,J = 7.2 Hz), 1.10 (6H, t, J = 7.2 Hz) 1 dc42.1
(t), 13.1 (q) 7 LAHEN 45 -N(CH2CHa)2 454 57T
B LRI AN S TE on 9.24 SILIE BT 115
SHE.

2 ARk E BT B 0 75 A B 4R AT
M HMBC #En]LAIEH on 3.45 (H-1") 5 oc 151.0
(C-6) #5%, 04 7.20 (H-4) 5 5c 151.0 (C-6), 136.9
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(C-2), 142.8 (C-3) K. o4 6.55 (H-5) 5 dc 142.8
(C-3) #Hz%, HFE T 01 9.24 55 5c 142.8 (C-3) Floc
136.9 (C-2) M5 MULLE-N(CH2CHs), FI¥RFLAE [H]
—ANIRERE S5 R BT R IR E EA TR U B . i
on 7.42 (H-5") 735 oc 147.8 (C-6"), 135.5 (C-4'),
134.4 (C-3') #13%, 8.40 (H-4) 5 136.9 (C-2) #3%,
01 9.24 (H-2") 4345 134.4 (C-3"), 136.9 (C-2) %
AT LA E 53— AN IEBE S AL e RS &, t b e
2 MUERE S5k T ER T . RIfE &) 3
(145 99 6-(diethylamino)-[2,3"-bipyridin]-3-ol, H:4%

FJF1 HMBC £ LI 2. i Bl a2, 1
EE 3 REHEY, v TR ARG Ao
SRR BRI B W 1.

4
HO s HO

5,|\ N NN l\ N~ON

6 N/z, 1 K N/ K
)

-~ "\ HMBC

B2 k&% 3 aI&#4F HMBC B
Fig. 2 Structure and HMBC correlations of compound 3

Fx1 k&I BEE (400 MHz, DMSO-ds) FAfRiZ (100 MHz, DMSO-ds) %43

Table1 H-NMR (400 MHz, DMSO-ds) and 3C-NMR (100 MHz, DMSO-ds) data of compound 3
{3V dc OH DEPT | #RfI dc OH DEPT
1 2! 149.5 9.24 (1H, s) CH
2 136.9 C 3/ 134.4 C
3 142.8 C 4 1355 8.40 (1H, d, J = 8.0 Hz) CH
4 127.9 7.20 (1H, d, J = 8.4 Hz) CH 5 123.0 7.42 (1H, dd, J = 8.0, 4.8 Hz) CH
5 106.8 6.55 (1H, d , J = 8.4 Hz) CH 6’ 147.8 8.46 (1H, d, J = 4.8 Hz) CH
6 151.0 C 1" 421 3.45 (4H, g, J = 7.2 Hz) CH2
I 2" 13.1 1.10 (6H, 1, J = 7.2 Hz) CHs

WEY 4. EEMRY): SRR A e
ZROEAOPE S, ESI-MS m/iz: 317 [M+H]*:
C20H20N4, *H-NMR (400 MHz, CDCls) 6: 9.17 (1H, s,
H-2"), 8.75 (1H, s, H-6), 8.66 (1H, s, H-2""), 8.63
(1H, d, J = 4.8 Hz, H-6"), 8.50 (1H, d, J = 4.8 Hz,
H-6""), 8.31 (1H, d, J = 8.0 Hz, H-4"), 7.95 (1H, d, J =
8.0 Hz, H-4"), 7.83 (1H, d, J = 8.0 Hz, H-4""), 7.30
(1H, d, J = 8.0 Hz, H-3'), 7.40 (1H, dd, J = 4.8, 8.0
Hz, H-5"), 7.28 (1H, dd, J = 4.8, 8.0 Hz, H-5"), 3.94
(1H, d, J = 10.2 Hz, H-2), 3.90 (1H, d, J = 10.2 Hz,
H-6), 2.03 (1H, m, Hs-4), 1.69 (1H, m, He-4), 1.84
(2H, m, Ha-3, 5), 1.60 (2H, m, He-3, 5); 13C-NMR
(100 MHz, CDCls) §: 153.7 (C-2'), 149.7 (C-6"),
148.9 (C-6"), 148.7 (C-6""), 148.6 (C-2"), 148.0
(C-2"), 140.4 (C-3""), 139.8 (C-5'), 135.4 (C-4'), 134.7
(C-3"), 134.4 (C-4"), 134.2 (C-4"), 1235 (C-5"),
123.4 (C-5"), 120.4 (C-3'), 59.9 (C-6), 59.6 (C-2),
34.4 (C-3,5), 25.3 (C-4). LA Hds 5 CiikdaE — 2,
% e & 4 N 2-(2-(pyridin-3-yl) pyridin-5-yl)-
6-(pyridin-3-yl) piperidine.

&Y 5. WEEMRY): SR MALEREIE TR
% 55 3. 000 52 L E0 B i, AHEWT AT B 9 AR R S )

EI-MS m/z: 310 (M*, 100); ESI-MS m/z: 311 [M+
HI* s RIZAL &Y EIAX 73 7 i & 3105 TH-NMR
(400 MHz, CDCls) Bon i T8 2 TkmIX,

Horbron 9.44, 9.35, 9.29 47~ 5 A 3/ HLIE 544 1T,
IH-H COSY i &R, H-2"/H-6"/H-4", H-2""/H-6"/H-4",
H-3/H-4/H-5 fAEAH G $R&A 2 A 3-Hufntne
SERJHTT, 432 on 9.35 (1H, d, J = 2.0 Hz, H-2"),
8.69 (1H, t, J = 8.0, 3.6 Hz, H-6"), 8.42 (1H, dd, J =
8.0, 3.6 Hz, H-4"), 7.46 (1H, t, J = 8.0 Hz, H-5") fHI
019.29 (1H, d, J = 1.6 Hz, H-2""), 8.69 (1H, t, J = 8.0,
3.6 Hz, H-6""), 8.49 (1H, dd, J = 8.0, 4.0 Hz, H-4""),
7.46 (1H,t,J = 8.0 Hz, H-5"). &4 14 2,5- ~HUAY
M IE 55 449 BT 0n 9.44 (1H, d, J = 2.0 Hz, H-6'), 8.59
(1H, dd, J = 2.0, 8.4 Hz, H-4'), 7.92 (1H, d, J = 8.4
Hz, H-3). W4 6w 7.94 (1H, t, J = 8.0 Hz, H-4),
7.84 (1H, d, J = 8.0 Hz, H-3), 7.80 (1H, d, J = 8.0 Hz,
H-5) Al&nicf 1 4> 2,6- ~HUACHEmE 45 K B g .

BC-NMR 45 H 20 MikfE 50, 454G DEPT bkt
EATHE N 14 DN EBEAT 6 TR, 454 R AA R
I3 M AT HERT 23 F 20N CooH1aNss LRI A 16,

Rl f i 4 AubiERR . BC-NMR (100 MHz,
CDCls) s Bon B2 5AY 4 AL, TERAX
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a4 2 H 1AMk gs o, fEmmXEa
LR IE PR ZE (S

M HMBC Kt (B 3) mJLIAEEE] on 9.29
(H-2""), 8.49 (H-4"") 7355 6c 154.6 (C-6) #HK, dn
9.44 (H-6"), 8.59 (H-4"), 8.42 (H-4") 4335 5c 154.8
(C-2) M5, 01 7.92 (H-3) 5 5c134.3 (C-3") K,
on 7.84 (H-3) 745 6c 133.4 (C-5'), 154.1 (C-2)
FHOG . AT E 4 ASERE PR ERIAT, @id HMQC
W C M H CRIAT T HE. I EY 5
) 45 ¥ 1 € N 6-(diethylamino)-[2,3'-bipyridin]-3-
ol, ENMEIEERER, WENGY 5 MHLEY,

i 4 NI BRI, B, tH-NMR (400 MHz, CDCls)
A1 13C-NMR (100 MHz, CDCl3) #d W% 2.

-7 X\ HMBC
— 'H-'TH COSY

3 k&% 5 £54F0 1H-1H COSY., HMBC Ei%
Fig. 3 Structure and *H-'H COSY, HMBC correlations of
compound 5

Fz2 A5 WEIENIEEIE (400/100 MHz, CDCls)
Table2 'H-NMR and ¥C-NMR data of compound 5 (400/100 MHz, CDCls)

Wl e OH DEPT | #xfu dc OH DEPT
1 1"

2 133.4 C 2" 1483  9.35(1H,d,J=2.0 Hz) CH
3 119.4  7.84 (1H, d, J=8.0 Hz) CH 3" 1343 C
4 138.1  7.94 (1H,t,J=8.0 Hz) CH 4" 1344  8.42(1H,dd, J=8.0,3.6 Hz) CH
5 119.4  7.80 (1H,d,J=8.0 Hz) CH 5" 1236  7.46 (1H,t, J=8.0 Hz) CH
6 154.6 C 6" 1501  8.69 (1H, dd, J=8.0, 3.6 Hz) CH
1 1

2’ 154.8 C 2" 1483  9.29 (1H,d,J=1.6 Hz) CH
3/ 1204  7.92 (1H, d, J=8.4 Hz) CH 3" 1343 C
4 1353  8.59 (1H, dd, J = 2.0, 8.4 Hz) CH 4" 1344  8.49 (1H,dd, J=8.0,4.0 Hz) CH
5 133.4 C 5" 1236  7.46 (1H,t,J=8.0 H2) CH
6’ 1485  9.44 (1H, d, J=2.0 Hz) CH 6" 1501  8.69 (1H, dd, J=8.0, 3.6 Hz) CH

B 6: TLEMPRY; oR BULARET AR5t
Z RO RAABE S, ESI-MS m/z: 249 [M]*: > T2
CisH24N20. *H-NMR (400 MHZ, CDCls) §: 1.80 (2H,
m, H-3), 1.84 (2H, m, H-4), 2.01 (2H, m, H-7), 1.48
(1H, m, H-8a), 1.78 (1H, d, J = 12.0 Hz, H-8p), 1.77
(IH, m, H-9), 2.29 (1H, m, H-10B), 4.61 (1H, m,
H-100), 2.11 (1H, m, H-11), 1.78 (1H, d, J = 12.0 Hz,
H-13B), 1.39 (1H, m, H-13a), 4.48 (1H, m, H-14), 2.77
(1H, d, J = 8.0 Hz, H-15p), 1.80 (1H, m, H-150), 2.58
(1H, d, J = 8.0 Hz, H-17p), 1.83 (1H, m, H-17a);
BC-NMR (100 MHz, CDCls) &: 169.4 (C-2), 65.6
(C-11), 60.1 (C-6), 54.5 (C-15), 51.5 (C-17), 46.6 (C-10),
37.6 (C-9), 345 (C-7), 34.0 (C-3), 32.5 (C-12), 29.1
(C-5), 28.9 (C-8), 22.3 (C-4), 23.3 (C-14), 23.0
(C-13). A - %df b5 sCmikfas He A — 508231, s e
AP 6 Sh 1R T

a7 TLEMRYD: o RV BB VAR
FWAEA G A, ESI-MS miz: 205 [M+H]*;
C12H160N2. *H-NMR (400 MHz, CDCls) §: 7.28 (1H,
m, H-4), 6.32 (1H, d, J = 7.0 Hz, H-3), 6.07 (1H, dd,
J = 6.7, 1.2 Hz, H-5), 3.88 (1H, d, J =12.2 Hz,
H-10eq), 3.72 (1H, d, J = 12.1 Hz, H-10ax), 3.00~
3.18 (4H, m, H-11, 13), 2.90 (1H, m, H-7), 2.04 (3H,
s, N-CHg), 1.79 (2H, m, H-8); 3C-NMR (100 MHz,
CDCl3) §: 162.1 (C-2), 151.1 (C-6), 138.8 (C-4), 115.7
(C-3), 103.4 (C-5), 59.6 (C-13), 58.2 (C-11), 49.4
(C-10), 45.6 (C-14), 35.5 (C-7), 27.6 (C-9), 25.4
(C-8). LA i 5 SCilikoE — 24, MUS e &4
7 N 12N-HB 4 A AT o

&) 8: AEERREAE (B o R Ek
PRSI 55 0 R 4L BT s mp 154~155 C;
ESI-MS m/z: 191 [M+H]+; C11H14N200 1H-NMR
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(400 MHz, CDCl3) ¢: 7.31 (1H, dd, J = 9.0, 6.7 Hz,
H-4), 6.45 (1H, d, J = 9.0 Hz, H-3), 5.95 (1H, dd, J =
6.7, 1.2 Hz, H-5), 4.08 (1H, d, J =15.6 Hz, H-10eq),
3.88 (1H, dd, J = 15.6, 6.6 Hz, H-10ax), 2.85~3.14
(5H, m, H-11, 13, 7), 2.34 (1H, m, H-9), 1.90 (2H, m,
H-8); 3C-NMR (100 MHz, CDCls) 6: 164.3 (C-2),
150.1 (C-6), 138.8 (C-4), 116.7 (C-3), 103.0 (C-5),
54.0 (C-13), 53.0 (C-11), 49.9 (C-10), 35.7 (C-7), 28.6
(C-9), 26.4 (C-8). LA -#¥s 5 rikikiE—#®, ik
YKEEY) 8 NEEACHK.

&Y 9: Ak A ESI-MS m/z: 139 [M+H]*;
C7HsO3. H NMR (400 MHz, CD3COCD3) o: 7.87
(1H, m, H-6), 7.52 (1H, m, H-4), 6.93 (2H, m, H-3,
5); 13C-NMR (100 MHz, CD3COCDs) ¢: 113.1 (C-1),
162.9 (C-2), 118.0 (C-3), 136.7 (C-4), 119.9 (C-5), 131.2
(C-6), 172.7 (C-7). LA B 5 SClikdiiE — 2 s16, ik
K E AW 9 KR

AP 10: FHEMK; ESI-MS m/z: 169 [M+
H]*: CsHsOs: H NMR (400 MHz, CD30D) 4: 7.89
(1H, s, H-6), 7.54 (1H, s, H-2), 6.83 (1H, d, J = 8.8
Hz, H-5), 3.88 (3H, s, 3-OCH3); C-NMR (100 MHz,
CD30D) §: 170.1 (s, COOH), 113.7 (s, C-1), 115.8 (d,
C-2), 148.6 (s, C-3), 152.6 (s, C-4), 123.1 (d, C-5),
125.3 (d, C-6), 56.3 (q, OCH3). LA ¥ 5 S Rk iE
— 0T, WS TE A 10 N ER
4 IEE TS

ARSI K MTT Ebfaik (MTT colorimetric
assay method) itk &4 1~10 #4710 5 Bk (b

HZEAUFT I B. subtilis. F& & M99 B X. vesicatoria.
YA M A 3R S. haemolyticus. HRJE HIEFF I A.
tumefaciens. # LA BL B P. syringae pv. lachrymans)
TEPETRE, BAACPIRWTN . At E M 2] LB
Bk IR b, 595 24 ho #EAHT 25 mL LB Witk
Brard, 25 CHERE . FHTCHR K AE K G I B AR
IEWREE 2 0.5 2 [RIjbriE (X108 CFU/ML), A
LB WifAREFRAE 11100 Fike, BB 2 X 108
CFU/mL. # 90 pL X 108 CFU/mL = in %) 96 FL
B, B in 10 pL (IRREE L 29
WA XTI KO . AR, BT (R
freEmz) A Nz, BAE 4 WER; BFER
VU & df s, 1597 24 hy BEFLFIN 5 mg/mL
10 uL MTT %, HIGFR4h 5, 1E 96 FLIG TR
TC W SR T A B 2 TR B ARIR FE R D MIC, &
ML 3.

SIS S5 RR A, A 9 BA BRI IS,
XS ARSI A VA A AR . AR AT
BN APOHE K MIC & 20.0. 10.0. 10.0. 20.0
o/mL; A &9 10 LA L 4 FREERRGHTE ) MIC 43
%]>4 100.0. 50.0. 50.0. 100.0 pg/mL; MITCHERA
W o B AR B ARG B 1~8 KX Bk 5
TR 075 DR A A2 AL L 2 P o 9
5 itig

ARSLIGHEIT T BRI A6 22 B S Hepi e
T, RABAREIEH R FR B S E T 10 MLE
Yy, HHe &) 1~5 IRNERAD0E, 6~8 Jndik
HPgRER Y, 9~10 NZEFRBATED. LG

*3 LEY 1~10 HHERIRIRINFIIRE
Table 3 Minimal inhibitory concentration (MIC) of compounds 1—10 on bacteria growth

MIC/(pg mL™)
A=t
B. subtilis X. vesicatoria S. haemolyticus A. tumefaciens P. syringae pv. lachrymans

1 100.0 100.0 100.0 100.0 100.0

2 100.0 100.0 200.0 100.0 100.0

3 100.0 100.0 200.0 100.0 100.0

4 100.0 100.0 100.0 100.0 100.0

5 100.0 100.0 100.0 100.0 100.0

6 100.0 100.0 200.0 100.0 100.0

7 100.0 100.0 100.0 100.0 100.0

8 100.0 100.0 100.0 100.0 100.0

9 50.0 20.0 10.0 10.0 20.0

10 100.0 100.0 50.0 50.0 100.0
IR = 5.0 5.0 1.0 2.0 1.5
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Y7 BT H
XF o3 BEAR R 10 MG VAT BB IS i,

WSS RR G O X AT o V2 1L 767 26

BRER . AR LI B BTUA BRES T 2 I e B

SHPTA R HAR SR Bk 5 A 5

TRA A 2T O 2 PR 1 . ARSI g i — 28

AT T TR 257y, A A B 2Rt
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