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Separation and Purification of Antibacterial Fractions from
Rhus chinensis Mill. by High-speed Counter-current
Chromatography and Analysis of Their Anti-Vibrio Activity
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Abstract: Rhus chinensis Mill is a kind of Chinese medicine, which is parasitic gallnut in Anacardiaceae plants. In this
study , high-speed counter-current chromatography was successfully applied to separate 7 active fractions from ethanol ex-
tract of R. chinensis. The best two-phase solvent system consisting of ethyl acetate-ethanol-water (5:1:5,v/v/v) was de-
termined by HSCCC. The antibacterial activity of 7 fractions on Vibrio G1-1 was investigated by microcalorimetry. The fit-
ting equation of relationship between constant of bacterial growth rate and drug concentration were calculated for each
fraction ,and the minimal inhibitory concentrations were got. The results showed that each separated fraction had a certain
inhibitory effect on Vibrio G1-1,in which P5 fraction showed the best inhibitory activity. The minimum inhibitory concen-
tration of PS5 fraction was 0. 10 mg/mL. This study established a useful method for the separation and preparation of ac-
tive components from medicinal plants followed by the screening and evaluation of their antibacterial activity. It provided
theoretical basis and reference to prevent and control bacterial disease in aquatic animal with Chinese medical plants.
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S5,v/v/V) s LR GTR-IE T BE-F BE-7K (4:2:0.5: 6,
v/v/v/v) 3 LTREHE-1E T BE-7K (41155 ,v/v/v) YA
AR R0 B A TR RCR . B 1 R AR
IR R B HSCCC 43 B HAR FRE R, 45 RE R &
iR L BR- L EE- /K (5:1: 5, v/v/v) RGN0 B 30 S B
SHEHRAE

1200 19007B
1600| ~ 300
1300 i
= 1000 = 0
£ 800 £ 200 i
600 300} W i
ZOOJAW 200
9 100
2000720 40 60 80 100 120 120 160 150 200220 240 260 280 30 0 10 20 30 40 50 60 70 80 90
min min
1800 1800
1600| C 1600| D
i e
1 2
= 1000 <1000
£ 800 27300
600 600
B, i

0 2040 60 80 100 120 140 160 180 200 220 240 260 280 300

min

A1
Fig. 1

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

min

BEFRBESBLEFERYSASNBEFERALE

HSCCC chromatograms of crude extract of R. chinensis with different solvent systems

5% 1800 rpm, 8 0. 5 mL/min, kR 1.5 mg AR A: LR MR- L BE-/K (5:1:5,v/v/v) s B: ZBR LBE-HEE-K (5:1:5,v/v/v) ;C
R L T-1E T B-FHE-K (4:2:0.5:6,v/v/v/v) ;D LB LTR-1E T RE-7K (4:1:5,v/v/v)

Note ; rotate speed : 1800 rpm, flow rate:0.5 ml./min,sample amount;1.5 mg;Solvent system:( A) Ethyl acetate-ethanol-water (5:1:5,v/v/v),(B)
Ethyl acetate-methanol-water (5:1:5,v/v/v),(C) Ethyl acetate- n-butanol-methanol-water (4:2:0.5:6,v/v/v/v),(D) Ethyl acetate- n-butanol-

water (4:1:5 ,v/v/v)
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Fig.2 HSCCC chromatogram for the separation of R. chinensis
TE %5 900 rpm, i34 2.0 mL/min, JEHE 1 100 mg, FRIER: 2
TR CWR-CBE-7K (50 1:5,v/v/v)

Note ; rotate speed:900 rpm, flow rate:2. 0 mL/min, sample amount

100 mg, Solvent system : Ethyl acetate-ethanol-water (5:1:5,v/v/v)
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#1 HPLCMEABTFENBASOME (n = 3, x 25
Table 1  Purity of fractions isolated from R. chinensis determined by HPLC (n = 3, xts)
24y Peak No. P1 P2 P3 P4 P5 P6 p7
4l Purity (% ) 97.7 £0.2 97.6 £0.1 86.9 0.1 83.1+0.3 48.7 0.2 98.5+0.5 94.2 £0.4
g Content (% ) 3.7+0.5 20.4 £0.3 13.4+£0.4 1.1+0.2 8.7+0.4 4.3+0.1 48.4+0.3

R2 ABETFEBIEEASWHIFERIMERK G-l WUEARRRENERE

Table 2 The relationship between the concentrations of fractions separated from R. chinensis and growth rate constant of Vibrio G1-1,

and the optimum inhibitory concentrations

=) e g
A A s HE R i bt
Peak No. Formula Correlation coefficient Concentration (mg/r]ZL)
ncentrati
P1 k= -0.0055c + 0.0126 0.9790 2.29
P2 k= -0.0061 ¢ + 0.0110 0.9795 1.80
P3 k= -0.0065 ¢ + 0.0056 0.9800 0.86
P4 k=-0.0438 ¢ + 0.0115 0.9758 0.27
P5 k=-0.1132 ¢ + 0.0110 0.9705 0.10
P6 k= -0.0460 ¢ + 0.0109 0.9694 0.24
P7 k=-0.0283 ¢ + 0.0117 0.9964 0.41
%0 AILNERGEA R IS, U H R TE 7 B R &
= ¢ | . 8 S \
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Fig. 3 Power-time curves of Vibrio G1-1 in different concen-
trations of fraction P5
T8 1-BrmZ5 ik B2 0. 08 mg/mL;2-Brfil 25 ¥ Z 0. 12 mg/mL;
3-FIMZGW A 0. 16 mg/mL;4-Ji 25 i BE 0. 20 mg/mL;5-A
TR IMZ U557 % B 5 6 AN TR 29 1) 25 | % R
Note:1- 0.08 mg/mL of P5;2- 0. 12 mg/mL of P5;3- 0. 16 mg/mL
of P5;4-0.20 mg/mL of P5;5- solvent medium without adding P5 ;6-

Control of culture medium without adding P5
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F196. 1% , Li %" FHIE O bE- 2,16 £ - L W=7k (3
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FERR . HAA RGN &R CR-H BE-7K (52 1: 5, v/
v/v) LR O BR-1E T BE-H BE-7K (4:2:0.5:6,v/v/
V) MR CEE-1E T BE-K (42125, v/v/v) S BN GE
KRR E, HIRRARE , EE %,

T PR A T 145 (0 1% 20 88 4L 00 0 TR B
Gl-1 ¥y —E M RCR , 5 1A% TR Y 1)
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P6 \P7 XS IEE G1-1 A4 £ 3G ot , Ho e {0
Ve BE X AT A [ R R RIS, 0 L AT R
62.5% (& 1), U AT HEM B AT 1A% 7 R A M e
BRI FEAH Sy, 454 HPLC 754 4% 20 43 1) 4l
FEorHT (R 1), P4 P6 PT {4l 5351 Ry 83. 1% |
98.5% F194.2% , M1 INTE G1-1 1 5 AR 400 0 vk i
438 0.27 0. 24 mg/mL #10.41 mg/mL, 7 HSC-
CC 73 Bl #5455 7 B2 43, PS XK GL-1 1y
il dwc s, AR AR B R B2 2 0. 10 mg/mlL, {H 2
HPLC A5 A4l B Ky 48. 7% , 40 He rp 5 4 5o
(IR 7, B 75— 2 Al , 5 HAb 2451
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