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Inhibitory rate of a coptidis rhizoma decoction against Riemerella

anatipestifer bacteria

JI Li-sha, YING Hong-fu, WANG Li-fen, ZHANG Xian-fu
(School of Forestry and Biotechnology, Zhejiang A & F University, Lin’an 311300, Zhejiang, China)

Abstract: To determine the inhibitory rates for effective ingredients of a coptidis rhizoma(Coptis chinensis)
decoction against the bacteria Riemerella anatipestifer and to further the study of drugs acting on the outer
membrane of a bacterial protein, extractions were made from a coptidis rhizoma decoction made of coptidis
rhizoma, cortex phellodendri (Phellodendron amurense), and licorice root (Glycyrrhiza uralensis) using
water extraction and alcohol precipitation methods. First, a standard concentration curve for R. anatipestifer
was used. Next, bacteria of 250, 190, 120, 50 and 20 pL were added to drug concentrations of
115.0, 77.0, 57.0, 46.0, 38.0, 33.0 and 29.0 g-L™" with three replications. Then, after oscillating the
culture for 12 h, the optical density (OD) values were measured. Afterward, the bacterial content for each
drug concentration was calculated, the bacterial inhibitory rate was determined, and an analysis of variance
was conducted on the inhibition rate. Results showed that for a drug concentration of 38.0 g+L™" and 20 L
of R. anatipestifer, the antibacterial rate was 99.99% , whereas with 50 pL the rate was 99.98%. However,
for 46.0 g-L', the antibacterial rate against R. anatipestifer with 120 pL was 99.99% , with 190 pL it was
99.98%, and with 250 pL it was 99.98%. The optimal and critical drug concentration for antibacterial ac-

tion was 29.0 g+ L. It showed a strong antibacterial effect for this medicine indicating further research would
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be beneficial. [Ch, 1 fig. 3 tab. 14 ref.]
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ry rate

595 FL [CHT 18 Riemerella anatipestifer 7, WHRTGAE YL IR 48, 2R 0 —Fh 24 R PR AL L, JET
FIiE 30% ~ 50%., IR UALFAE R0 . RBER . IR WO R . W R RGN FH
PR REAE 2 WG B AT B B 21 NS B, 25 1008 AU B 22 RV 38 XA ie 1), S BB BORAS
AT HLMG g BT T 0 & R P R o 7 AR T 20 7, FEAR 22 4 IX 2 20 X L) 30 1) X 1 8 B (R 7
BURR 25 M T, TR D0 O B 08 G g L CAT RO B 2 ORI th B Coptis chinen-
sis, B Phellodendrion amurense FIH % Glycyrrhiza uralensis 3 R 254 iy h 25 2 Jr et e %, &
HPLC %2, 83 %A 08543 5 /NBERR 299.73 mg-kg™, Z5HR A% 108.66 mg-kg™, H H R 9.00 mg-
kg, ERER/NBER 5.7 g-kg?, ERARI VT 254.00 mg-kg! (hHEZGE M), R T HE— WIS HE S
X 8 22 B PR B b AN BEER (AR, ARRIETE T R 1 V4 O xR 3 B ERRF T A 0 TR RIS, e
2470 B BIL A 1 0F 5% B At

1 MRE T %
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112 WARBZRA M BRHA R, hdi i LR 4B & SO oT BT iR 41, H 285 rfe SE i = 179
HEE IR, B LR S R A S IR L (TSB) R N SERE 3% R 5, il R KE 352 30, 5548 15 g-kg™ N3
BEBY, Tl B 1 R R 7 B R B R (TSA) .

1.1.3 BELHXEE  UV-2450 B %L ANy SO T (B E bR 5 A RA R ), 1E R R4 (bu i
RACEALART ), 4= H3hm KA (MR PHCE PR A A

1.2 Hik

1.2.1 PHRAALE RAKEETE . WEE2 e, B2, HE 4 g AN, IEENK,
B, S H/NKEFEE 20 ~ 30 min (RGP )5 BB RO, u& ok, BEATER 2 IREE (20 ~ 30
min); JEH R, GIF 2 WIEW, Mg, B8 75.0 mL, MAMKIRGECR 95% 1 225 ml,
4 CTEE 24 h, WA IERRDIVE, #£ 75 C TR LB, 85 CF 4k 4i15 i 2 34.8 mL, 25K
22299 o- L7, ALUERSUEBR TS, UEAE- 20 CUKA R A .

122 Wy T RATH 69 LA i & e w1 &0 fE TSB WA R FRIE T INA 15 g-ke™ Bithg, INFAE#
121 Ciy KT 20 min, MUEFEFAREEFRILA , DA VER T R PRI & 05 P A s A2 58 . R Aot £k
DB T REARIEEF 2N, 37 °C, 53R 24 h 5, SREBURAD A KRR, FFE TSB Rk #3,
PR 12 he MOW BB .

123 #F3ER BUEFE 12 h MR 100 pl, MEEA TSB WRZE RS, 37 CHEEH, 255
K420, 2, 4, 6, 8F110 h , X4ABFRIB A AR AT, IFIE OB

124 WHARAIREAANAAREII SRAPFAREETHEOR" e SR AT 107, 1072,
107, -+, 107, 10 {5 HEH R, SRS 43 0 BUAS [ 8 B2 A9 DRV 100 L T8 I 17 I 2 10 R R 2 B g 4 7
FL(TSA) Al b, HTEHIRBIRAIS, BAMmBEEER 3 Yo, 37 CRAATEF12 h, S P b
AR EIEREC, UGBS, FIRLL10, RUMEWEE (x 100417, B I GE & iR 2
W, KSR 0 J5, WE RIS Dow. IR 3 IREE .

125 HdHBLS WkEN REWEAE, HEEGRRSERERE L1, 1:2, 1:3, 1:4, 1:
5, 1:6F11: 7 MIRFRLLRGRE, 259 BTtk B2 4000 115.0, 77.0, 57.0, 46.0, 38.0, 33.0 F129.0 g-
L7, A B AR T, BRI 20, 50, 120, 190 F1 250 wL 245 20 e ) 4 i 25
BT 37 °C, 180 remin™ MYMHIRFEIR 55 12 h, X 3 RER . 5 W1 308 R AL EXT
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o, FEMEAER SR MBI AR SR = (RS KE - SR KRR G ERKE x 100 %,
1.3 HEHH
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2 HERERM 300

21 Mo E AT EIREIR R 4 2250 [ pOABS 1T
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W IR LGS, WA 20 L B 259 BT W B 7E 33.0 g- L7 APV IR IR i, 38.0 g L7 B A 200K
Vs BEATE 50 F1 120 pl i, 259 W E KT 38.0 g- L7 BFVRAR SR, 10 46.0 g- L' A 20k,
B ETE 190 1250 pl i, 254 i a iR E7E 38.0 g« L i, WA B BUR M, 7F 57.0 f146.0 g- L7 #i A &
RUCVE, H57.0 g- L BEYIEERT 46.0 - L7, MWESRFTLIE W, BGEGAIMEBOR, (BHAMHEORA
REAS A DD RME . BE A 2 00 T v R T S, SR A0 a3 0l BE T I S A5 T R WO FE AR IR 1,
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Table 1 OD values of various drug concentrations corresponding

A1 R E RAT a4 BOR A R R 0 AR Wl 2
Figure 1  Curve between OD values and the concentration

of Riemerella anatipestifer

ENENEE LS
215 i) W (g L)
20 plL 50 plL 120 pL 190 pL 250 plL

141 29.0 3.225 £ 0.071 2.465 + 0.014 4.550 = 0.102 3.250 + 0.085 3.250 £ 0.174
24 33.0 2.050 + 0.045 2.625 + 0.062 3.085 + 0.094 2.200 + 0.014 2.840 + 0.135
34 38.0 0.149 + 0.014 0.394 = 0.059 1.419 + 0.074 1.440 = 0.091 2.508 + 0.097
441 46.0 0.024 + 0.003 0.057 = 0.011 0.148 = 0.054 0.284 = 0.043 0.316 = 0.085
541 57.0 0.022 + 0.002 0.029 + 0.005 0.060 + 0.002 0.138 + 0.049 0.159 + 0.046
64 77.0 0.017 + 0.006 0.022 + 0.001 0.046 + 0.019 0.096 + 0.021 0.118 + 0.024
74 115.0 0.035 + 0.007 0.041 + 0.002 0.074 + 0.017 0.112 + 0.016 0.121 + 0.025

2 % 1 4.848 = 0.003 4.848 = 0.003 4.848 + 0.003 4.848 + 0.003 4.848 + 0.003

MFE AT LUE W, BREE 7 A5, BEAE 259 it vk BE A3 R, OB EEAR UG I, 10 ) ARk 1
K, AHEE 7T HBWOCEEE/NT45 6 4, ¥ DL BB EEEER A B M2y # v, 15 204 WO X 1Y)
RHE (R 2),

M5 2 UL, 298 BBk AE 29.0 g+ L7 B, 95% M C &gl . B E /N T 0.7 x 10° 4~-L
B, WIAC A FEWEEW, Brxi, BRE 1 40mes 2 45, 565 3 H20% 7 AEE R =M m, w
W AR IR IE A, LA I TRV 3 ot 4o 7 A A 238 0 FSRAR 45 Tt v B X 1 A T TR 36 (36 3)

Wit BRI, @ m T, WEE 20 A1 50 wL B, Y E W ER B A A S I ES 3
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Table 2 Bacterial content of under the action of various drug concentrations

N T) B £ 5% o7 ) B TR B/ (107 A4S - L)
2 41 YRR E (g- 1)

20 plL 50 plL 120 pL 190 pL 250 plL
14 29.0 227.245 20 53.349 35 2 842.786 00 238.340 40 238.340 40
241 33.0 24.180 34 72.381 43 174.003 90 32.186 91 109.061 50
34 38.0 0.644 50 1.028 27 7.259 78 7.556 38 57.907 92
44 46.0 0.507 82 0.550 80 0.643 27 0.833 71 0.886 17
S 57.0 0.505 88 0.512 68 0.543 90 0.631 12 0.656 90
64 77.0 0.501 08 0.505 88 0.529 57 0.582 55 0.607 50
74 115.0 0.518 58 0.524 55 0.558 61 0.600 59 0.611 00
2 1 5017.897 00 5017.897 00 5017.897 00 5017.897 00 5017.897 00

®3 HEZFAVUMMMEZR

Table 3 Antibacterial rate of ethanol extracts of Coptidis rhizoma Decoction against Riemerella anatipestifer

NGRS )
W TR (g L)
20 pl. 50 pl. 120 plL 190 L 250 L
141 29.0 95.426 1%* 98.910 2%* 39.947 9 #* 94.799 2#* 94704 1%*
24 33.0 99.513 3#* 98.521 5%* 96.324 3 ** 99.297 G+ 97.576 G++
34l 38.0 99.987 0% 99.979 0#* 99.846 6 ** 99.835 [+ 98.713 3+
441 46.0 99.989 8 99.989 0 99.986 4% 99.981 g+ 99.980 3+
5 57.0 99.989 8 99.989 5 99.988 5 99.986 2 99.985 4
64 77.0 99.989 9 99.989 7 99.988 8 99.987 3 99.986 5
7TH 115.0 99.989 6 99.989 3 99.988 2 99.986 9 99.986 4

VLA . R B 22 R 1) ) HE 25 S5 0 3 (P<<0.01)

A, WELE 120, 190 F1 250 wL B, 259 Wk e i B E 1k 22 S i BAEss 4 40, 5 HY)
B o BAHER IR 94 99.99%, 99.98%, 99.99%, 99.98%F1 99.98%, HIE FHERTE 99.98% L) -,
3 it

MR T LU, BRES 7 A4, LA 2450 0 et vk 3 40 B A 24 0 IO R T B R, WO B (B IR
FRE, PRI, B T AR RO/ TR 6 A, AW R EEAE 77.0 g- L7 B0 SOR e
R, I, 24 W o e vk B R KA S 4 R Y ROR SN 23 s, AT RE PR Ry i 2402 i 22 R A A oA
B, AN T A R B VR T SO TR IR B A T B, AL o 2 TR R 24 ) U R 1 e
B[ G A RR, W 25 R0 R 2 s, B E A S v 25 B BE R A RS0URS A AR A  E  56 HR
AR R ANSR, {ETE R YA B A I B TR AR (AR R Houttuynia cordata)™ B BB C 4 IE
A, 9% B ECAT B G N TR M HoAT B IR T AR .

Wk AR WSS, B 20, 50, 120, 190 1250 wL BF, X A7 A9 & A AR M i 245 ) I+ e 32 40 )
4 38.0, 46.0, 46.0, 57.0 F157.0 g-L™', 32 BWEUE AT LR H, ZARPE L BAE 0.5 x 10 ~ 0.6 x
104>, 30 S AR f I FAE AT AR R A0 T AR AR B 5 25 BT F R SR S T AR A T A
TS5 W TR RS S SR, R TG S8 00 40 BRI A, s BRI T I S (A A 4 TR B 24
Yoo, R WS BB SRS B R 45 S0 N D A SR T AN S, 00 A R RO
i, HACEUER ., Jrik i & m 2 Y S50
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Wit R 2 AT LAE M, F 20 L WERT, 51 AMBEWE N 227 x 10° 4L, Zmim ik T X A4 5
017 x 104>, 1 FH 95.00% ., [FFE, 7655 2 41, HA 24 x 10° 4L A5, X nl f 2 K
REVVERG , AN, DR, MBI, ARBUR/N, W TR MR ) DI T IO B, ik ud
TR RT , BARKIIHRIZOR . T — D25 W 0] 40 v SIS A 1 A B U, 1R 25 1) o i ik
JE8 29.0 g- L AYRITT
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