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FIIBABRIE ( Vermicularin capsici) HAL 5T 4Bl
BEA= 421 2 i Y
L2 RXFAn{ss

BRAETR o 208 AL A S SRR,
24y it A ] G T 5 A AR AR 2 S A

JY92- 11 LR P e AN A, 3t 5t TS0 A
FRZN ] s Avanti J25 15 TR VA R B O L , % E Beckman
w] s RE-52A Jighe 78 &k o, Ll W o AL AR A AR5
DHP120 fEIRIEFRAR , LIS i AR A R 0-
lympus Y625 ARG, H A AR kU2t
1.3 iERE

A NEE AR IR RN 3 g/L R 10
g/L,NaCl 5 g/L,B5ifiE 20 o/L; ThAR B J 3k . T4 B
200 g/ L, FEWH 20 o/, 35K 20 /L.,
L4 HEFEEAER

SBR[ 9 ] A Eh R IR f ik . oy B T4



52 W

KNZERERT o 3 BT LR W o 1 1 A 0 -85 -
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Table 1  Inhibitory effects of different alkaloids on the growth of trial microorganisms
T BAZ/mm
TR
PR B e AT S ER iy EaT T 5T R
PN/ EARE 12.5+0.15 12.8 +0.21 11.6 0. 17 11.8 +0.21 10.6 +0. 15
SO A ER 11 £0.17 11.6 0. 21 11 £0. 15 11.2 0.2 10 0. 12
i B 2F FAAT TR 12.5 £0.25 13.6 0. 31 11+0.17 10 £0. 12 1120.15
i R 10.2 £0.15 10.520.17 — — —
BRI 10 £0. 12 — — — —
it 2 — — — — —
=" R AT R

5 E nd LU R 1 A SO TR
(R AT SR 5 55 , 31X 1T R 5 v T R
TP 0 A v R Al B AR O
2.2 R/MDIEIRE

5 B A s 43 531 8 B 400,200,100
5025 .12.5 1 6.25 pg/mL i R FIEW, 73 B0 A
PEIRTR BRI, s 5 B A, DATC T AR P I
AR 2SI B 7 Ry Fre /NI TR VAR B (MLILC) |, 25 S dn 3k
2 iR,

MR 2 AT LLE B S Rl Yo K
FF TR RIS B 2 AT B 28 o i A A JE
Zehg o6t 1A W R4 B Y MIC K F] 12,5 pg/mL,

2 A AP A MIC I E
Table 2 Minimum inhibitory concentration of different alkaloids

on the growth of trial microorganisms

F/NMIBE W/ pg - mL ™!

T P T
KGR 12.5 12.5 25 50 25
G R BRI 25 25 50 100 50
i B 2F ST I 25 12.5 25 50 25
i gz 100 100 200 200 200
BRI 100 200 200 200 200
KRS 200 200 400 400 400
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5 Tl A RS A X TR P40 R AR 55 1 ) A R
PRIAICRY , R AL %o 7 9 7 9 N BRBSU e 9L LA B iy
BN 7 5l 22 B MIC SH 100 pg/mL Ah, EAk 15 2
B AP SR A A L B X 7 i R AR
JE Y MIC 173k 200 we/mL, % % i JK 55 (19 MIC 35
400 pg/mL, FIRE AL v S 0000 K AT BRI B 2
FIFFE Y MIC #B2 25 we/mL, (A 7EE AL 5 S0k i
H12.5 we/mL B BT B 9 A6 R B 8 LA e 25
FE RS, 35K 156 B 80 Ak % S 00T il R0 2 F00AF 81 41
R BT

T 2 VOGS A TR A A0 B B TR M, R
JoA T TR ARG B 2EFAT BT A MIC 3598 25 pe/mL, X 42
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FBRHUR I 9 MIC 24 200 wg/mL, X 7 i K 5 Y
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2.3.1 pH

3 ) 8 A AR TR RSB I TR R 1 SR
P, 7558 pH X7 B 5008 (500 pg/mL) T I P 1Y
SN G5 ANER 3 BN, fF pH 4 ~ 10 JEREIN, W 5
TR AP RA TE E R B A B AR AL, S TR
BRAESITRME 2514 F (pH 8 2247 ) R P H B A bt v %
o R, pH X 5 RO AR B A 1 1)
SRR B 5, A pH A rped R S B e 1
A TR FE BRI FNSR A A5 1 T, PP BT 2%

3 pH W BT R B P A

Table 3  Effect of pH on the antibacterial activity of total alkaloids in Sophora alopecuroides

R A/ mm
P
pH 4 pHS pHO6 pH7 pH 8 pHO pH 10
il 2SR TR — 9.5+0.15 10.3 £0. 12 11.5£0.25 12.6 £0.31 11.9 £0.21 10.8 £0. 15
BRI — — — 9.3+0.15 10 0. 12 9.5+0.2 —
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e i N S N - +f AR g
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P (pH 8) 4 FHLWACR B AL, HED 5% 5 7 R 9 L
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Fig. 1  Effect of heat treatment on the antibacterial activity of

total alkaloids in Sophora alopecuroides
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Antimicrobial activity of Sophora alopecuroides alkaloids

LIU JunFeng' DING Ze' OUYANG Yan® WANG Fang' DENG Li'

(1. College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029 ;
2. College of Chemical and Life Science, Yili Normal University, Yili Xinjiang 835000, China)

Abstract ;: The biological activity of sophoridine, matrine, oxymatrine, oxysophocarpine and total alkaloids from So-
phora alopecuroides against Escherichia coli, Staphylococcus aureus, Bacillus subtilis, Alternaria solani, Botrytis ci-
nerea and Vermicularia capsici have been tested using the inhibition zone method. The results showed that all the al-
kaloids exhibited excellent inhibitory activities against the three types of bacteria. The inhibitory effects of sophori-
dine and matrine against Escherichia colt, Bacillus subtilis and Alternaria solani were greater than that of the other
alkaloids. The minimum inhibitory concentration ( MIC) of matrine with Escherichia coli and Bacillus subtilis was
12. 5 pg/ml. Fungistasis of the five types of alkaloids with the three types of vegetable pathogenic fungi had lower
activities than that in the case of the three types of bacteria. The MIC of the five types of alkaloids for the three
types of fungi were all =100 pg/ml, and the MIC of oxymatrine, oxysophocarpine and Sophora alopecuroides total
alkaloids for Botrytis cinerea reached 400 pg/ml. At a concentration of 100 wg/ml., only sophoridine showed an in-
hibitory effect against Alternaria solani. The total alkaloids from Sophora alopecuroides showed good thermal stability
and optimum antibacterial activity under weakly alkaline conditions (about pH 8), and showed a sustained and
steady inhibitory effect on trial bacteria within 12 hours.

Key words: Sophora alopecuroides; alkaloids; antimicrobial activity; minimum inhibitory concentration ( MIC)



