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Purification and antifungal activity of berberine hydrochloride in Rhizoma Coptidis
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Abstract The aim of this study is to measure the antifungal activity of berberine hydrochloride. The root powder
of Rhizoma Coptidis was used as material to obtain berberine hydrochloride, the purified product of which was
successfully obtained through extraction by using acid-water method and recrystallization with ethanol, and the an-
tifungal activity of berberine hydrochloride against phytopathogenic fungi was investigated using the mycelial
growth rate method. The results showed that the extraction rate of berberine hydrochloride was 3.3% and its con-
tent was 93.56% measured by HPLC. The results of biological assay indicated that berberine hydrochloride exhibi-
ted an excellent antifungal activity against Exserohilum turcicum at the concentration of 100 g/mL with an inhi-
bition rate of 99.9% and ECs, value of 8.20 pg/mL, which were better than those of hymexazol and chlorothalo-
nil, two commercially available agricultural fungicides. Compared with hymexazol and chlorothalonil, the inhibi-
tion effect of berberine hydrochloride on E. turcicum had a longer effective period.
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Fig. 1 Thin-layer chromatographic analysis of

berberine hydrochloride
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Fig. 2 HPLC chromatogram of standard compound (a) and
pure product (b) of berberine hydrochloride
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Table 1

The inhibitory activity of several fungicides against common plant pathogens (96 h)

e MEZ/% Inhibitory rate
Test pathogens BN A T A
berberine hydrochloride hymexazol chlorothalonil CK
FAKKRIPESEEE Setosphaeria turcica (99. 92£0. 01)aA (82.8£0. 18)bA (48. 0=£0. 46)cE 0
LL A B FLpe s T4 Alternaria solani (13.0+1. 20)cE (60. 6+0. 21)bC (68. 7+1. 42)aC 0
B IKEFRE Botrytis cinerea (7.2%+1.73)bF (84.7+2.11)aA (83.7+2.62)aA 0
MIACAR B # Fusarium solani (22.6=+0.59)cD (60. 1£0. 69)aC (49.5+£1. 36)bE 0
SEIRIE R Valsa mali (29.2+1.70)cC (35.6+2. 10)bE (66.9+2. 95)aC 0
LA BE PSR Fusarium sulphureum (7.5%1.05)cF (48.5+3. 27)bD (52.7%1.10)aD 0
INFE R Fusarium graminearum (44, 0£1.19)cB (71.1+£2. 64)bB (76.7%0. 38)aB 0
P IRAEZESR T Fusarium oxysporum (23.1%2. 63)cD (29. 8%£1. 66)bF (83.7+1. 23)aA 0
D) FSIE ) 3 YT AR T (T 2. AR XTI IR %8 EU IECCK) . R I A7 404 Duncan 6

B EAIRAE P<0. 05 /KF- 2553 .35 . /NG T BEFOR [l A7 4000 18] 19 A RS 7 B3R ] 91 5080 1 1) L 45

Data in the table are mean®=SD. Hymexazol and chlorothalonil are positive controls, and acetone is a blank control. Different letters indi-

cate significant difference at P<C0. 05 level by Duncan’s new multiple range test; the lowercase letters represent comparisons between data

in the same row, and the capital letters represent comparisons between data in the same column.
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Table 2 The inhibitory activity of several fungicides
(100 pg/mL) against Setosphaeria turcica

waEY 1% /% Inhibitory rate
Fungicide 4d 9d
ERTR/NEEG,

(99.92£0.0Da (99.94-0. 01)a

berberine hydrochloride
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Data in the table are mean4SD. Hymexazol and chlorothalonil
are positive controls, and acetone is a blank control. Different
letters indicate significant difference at P<Z0. 05 level by Dun-
can’s new multiple range test, and the lowercase letter repre-
sents a comparison between data in the same column.

CK: Blank control; X: Berberine hydrochloride; E: Hymexazol; B: Chlorothalonil
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Fig. 3 Inhibitory activity of several fungicides against Setosphaeria turcica at 4 d and 9 d
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Table 3 The ECs values of several fungicides against Setosphaeria turcica®
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Fungicide Regression equation R? E EC pg e mlL ! F-value 0-05L:8 " p_value
50
ThER/INBERS, berberine hydrochloride y=2.930x+2. 397 0.978 8. 20 6.12~10.93  135. 241 10. 1 0. 001
%% % hymexazol y=1.715x+3. 159 0.972 11.92 9.83~14.12 103. 135 10. 1 0. 002
HFEE chlorothalonil y=0. 830x+4. 051 0. 988 13. 52 9.64~19. 21 249, 811 10. 1 0. 001
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Hymexazol and chlorothalonil are positive controls. The data are analyzed by F test on SPSS 22, 0.
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