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Study on the antibacterial activity and its mechanism of
acetone extract from Rubia Cordifolia
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(1.College of Food Engineering and Nutritional Science,Shaanxi Normal University,Xi’ an 710062, China;
2.Key Lab of Wet Land Ecology and Environment of Duoheliu of Shaanxi Province, Weinan 714000, China )

Abstract: Objective ; The antibacterial activity and its mechanism were investigated on acetone extracts from the
Rubia Cordifolia to provide a scientific basis for development and utilization of the rubia cordifolia resources.
Method; The antibacterial activities were evaluated by using the filter method and resazurin indicator method to
measure the inhibition zone,MIC and MBC.The antibacterial mechanisms were studied by drawing growth curve,
the change of conductivity and leakage of cellular contents.Result; The results showed that the sensitivities to the
extract were different for different tested bacteria.The antibacterial activity of the extract was particularly strongest
against B subtilis,and was weakest against B.Cereus.The following test results including growth curve of B subtilis
and its variation trend of liquid conductivity and the cell contents showed that antibacterial mechanism may due to
inhibit split speed of bacterial exponential phase and result in the increase in permeability of cell membranes and
the leakage of intracellular constituents on the basis of the cell constituents’ release assay.The data of this study
suggested that the extract from Rubia Cordifolia had great potential for application as a natural antimicrobial
agent.
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TR AR
1 #MRl5HE*®
1.1 M5

HERPERAR =R, et 40 HIRA ;TN
B \NaOH , 7] K75 | PBS | 25 ¥ . % T}t 55 5 \DNS |, —
LI (DMSO) iR VE R W7 AR AT CE AR

A B praniaon s ROREEZR (8 JT A7) KM
W ZE) s AR TR RS IR AR, BN

i, B8 , NaCl( NaOH & pH7.2~7.4) ; 4> ¥ (6.7 %5 BR
B ( Staphylococcus aureus ) . K Bz #F B ( Escheichia
coli) JFIEATTH ( Shigella dysenteriae) | B ZF ALAT B
( Bacillus subtilis) 3% 75 23 BR 5 ( Staph epidermidis) .
WEAR ZF AT B ( Bacillus cereus ) | 13 F€ ¥ '] IR A
(Salmonella ryphi) — F PRV I I 22 Az A Bl 22 22 Bg
A A S e = R AL, R A5 A A S S R AR TR B IR 1k
AT AL, 1 Ak 5 PGS &= B JC R K B Ak
107 cfu/mL F1 10 cfu/mL {9 BB % 25 FH .

W7 AL (RE=52) [ {p 2252 LU A A A R
ANEERYR # (SHA-C) & I5TH & B E R
AT AL TAEG (S.SW-CI-1F) | BRI S y7 28
W) s SR ST 28 VAOK I 4% (LDZX-30KB ) i
LBRIT AR s AP PR ( Multiskan Go) &[5
L ] SEAM AT LA OGO EE T (TU-1810)  EYiF
FCIEAL AR BR A Al 5 i 3 3R AL (DDS-307) b gk
R 2EAL AR A IR T 5 43 B KO (AL204) Mg 4R
H-FER AT IR A A .
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12,1 PIlR$E B ol 4 LADI MR S 5 59, 6 o Bk
Hgb B S B9 PE HBY 50.0000g, kR LE 1:10 #3411,40°C
TEIR IR 32 & 24h 5235 e BUS , Ho25 ik, e g% 7%
K, MR NN 40 e AR IR, B 2 U LR
L 10mg/ mL AF A o 85 5 PO I 11 e 2 42 ;U 15
K 2.67%

1.2.2 JUBREIE PR RN B LR 04 90 2

1.2.2.1  GERREUEE: RIS Bl (DIZ) ik 7EJC
FAFT, FIE K Y A= P E 2 1R U081 7 ik ) e~
ML, A BRI S, 53 B 0.1mL () 10" cfu/mL (1) &
B THIC IR AT A TR AT X 2], T 15 IR A6 9 8 B 1 57
10~15min FEFREIRE TS , ITCHE S T B B A2
i 6mm FY B K (121°C,30min) JEATH I T35 5 -F
A b, BATARIG 3 R, B2 E 10l $2 B (8mg/mL)
INTEBELR ) b, PAPSRF &R (dmg/mL) VE Sy BH A4 Xt
A, LB ( DMSO) 7B R BR X B, F7 37°C 8%
FEFA NG FE 240 J5 , BUH SR, SR 5 38 SO &
Y% JE BRI B AR .

1.2.2.2  PHRCHEHUY) B /N R (MIC) 58/ Ay
B )E (MBC) Ul ZE B SmL 11 10" cfu/mL ¥ JF 1)
B A1 7.5mL (1 J] R 5 R A& R (0.07g/
100mL™) YR 57, 4 1R 53 (4 TR W HL 100wl it A 51 96
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FLAR P, JE X BB ZH ARSI, B R M 10mg/mL /Y
FES R X BRA M R R W i 242 10.5.0,
2.5.1.25.0.5.0.25 .0.125 0.0625mg/mL, -5 10 L Jil
A 96 FLAH, BEFLITIn A 100l 19 ¥R 1A 5% 37 3k,
37°CHEIRRGFE , B 5~6h WP — ¥k, A 40 5 A= < A9 L
ST e AR R o, H R JE B X R L SR e e, 4N B
TEH (CRBINEE S LR R 4, DL & A B AR fb 1Y
B —FL A AR B e 5 (MIC) . MIC #f5E )5 , WHUIr
A ARAS YR B AL & S, A F] 100pL B3R5
TIRAGFeRFIN £, [FIRE ) 54 85 3% 24h, {31H
RO B e AE Ak B9 FL R, B R B /N RS B OO
(MBC) " [@f, L DMSO 44 S B B, 1L e
B2 AE R PHMEXT IR, BT AL FRER A =K .
1223 PEEIRIUI XTI E AR Ak sz m LU
MIC Sy BEAith e ) & 25 W AR 5% 55 25, i B 25 I 4l fn s
I . B 10l K5 5% X E0Y K E 10" efu/mL 4 fik
T B AR T 5 200 L AR EE 32 L 119 96 FLb b, &
ASBRPE AL, H AP S S A 20l 19 1 x MIC |
2 x MIC ¥ & I FR B, 5 — 5 45 55 J6 B /KA R it
M, F37CKIBREIRFE, 4 AAERFE 0.2 4.6 .8,
12 24h B 5E + 600nm W SGAH , I 25w oA P i A
Kz, MM EL =K,
1224 PHEEEREIUYXT AR SR m  BOS ik
JEHe B A7 107 cfu/mL 19 B 2 % 200mL, LJ, 3000r/min
E50 15min s FH 5% ()58 26 MRS W0 =3k, {345 B AR 11
AW S 5% M2 E S Mir. B3 4~ 100mL
HEIE , 25 I A IR BB 50mL, 435 i A 1 x MIC |
2 x MIC {3 B 1mL, DL HIAC R R O E =S A .
A e LB ER S RE, ek L. BETFERT,
Fm— 2R ) fa] (1.2 .4 .6 .8 . 10h) H H i 58 H 5
SEAH L IEN Ly s LB 45 s, il — s s HA B &
Y, BB 7K 10min, ¥ 215 M 2 Hod 5255 18 Sk Ly 5 )
FE 5% FHEPENHE SR, iICh L. FMNACEEE —
o HSRITE LT

FAXFHL 2 (% ) =100 x (L,—=L,)/(Ly—=Lg)
1.2.2.5 PRI EYBIRAER B
ARG A)E I PBS Y& ¥E =W IR Ao KR 21 B B B I
Sy 3 AEGY , FIM A [R] R 2 ) AR VL, o8 A0 Y T R
W PR BE 5351 2 1 < MIC (2 x MIC .0 (0 B2l 2s
FX R, N AT 7K BP AT ) o JRA1FS, 57 B HR 8mL,
5000r/min B5.0> 15min, B NG WEH. HERE T
37°C ,120r/min [EFREEH , 2 J5 AR 2h BL—kE, B
Lo BESOJE R VS W 0.3mL, 54T DL B RE 1
260nm e W SGE (PBS AR ) o BREES.O A L
W 0.5mL, il A SmL #492% & #2245 33K 59) , Smin J&5
JESYYEIEEE % K & 595nm &b, L 0.5mL FEIE K +
Sml {25 I W 25 T A8 R PR A, IRE S Y IR
SCAE, 8 o bR AE il 2 A A R AR B S = .
e B B Ay 09 Y W 0.5mL, im A 1.5mL (4 2514
JK TN 1.5mL DNS, $% 4], 76 7K ¥ o oE 6 i 34
10min, B, FH KRG G 31 2 =90, A 4 a6
P = 540nm, L) 2mL #187K + 1.5mL DNS 4% 5 i
5D sE OD B i Ak b v R 2R 2 A5 19 DU RE A Y
WERE SR, LI EANE R =K,
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Table 1 DIZ,MIC and MBC of the extract from Rubia Cordifolia
T DIZ( mm) MIC (mg/mlL) MBC( mg/mL)
DMSO Ry RKEER DMSO  HEf JRRER M KKER
FH:
A B ZEHOAT B ( B.subtilis) - 19.85 +0.11 17.90 £0.23 af 0125 <0125 025 <0125
LRI ERTE ( S.epidermidis) - 14.13 031 2340 +1.15 s 025 <0125 05  <0.125
S W AT ER T ( S.aureus) - 1348 +0.18 28.83 +1.69 s 05 <0125 05 <0125
WER ZE AT ( B.cereus) - 11.57 £0.75 24.65 +1.34 AR 10 <0.125 >10 <0.125
I3
PEFEVE TG TR (S.typhi) - 12.07 £0.61 21.25 £1.37 a1 0.25 <0.125 1.25 <0.125
ST ( S.dysenteriae) - 10.53 +0.48 20.15 £0.93 AR 1.25 <0.125 2.5 <0.125
KIGFF# (E.coli) - 9.80 £0.39 25.08 +0.70 EAN 5.0 <0125 >10 =<0.125
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Blngeit=k M DPS 347 8 ds kb 3R 5 22 43 BT,
BALVASIE * AR 22 3R o
2 HRG5HH
21 MEERNNESR

1 R, B A YR B B X 44 B 60 4 BR
TR % T AR 2 R AT IR 2 AT BT R 2 A AT TR A
PRAT TR A0 FE AT B A R AT T 2L AT A [ 2 32 6 3100 1)
VEFT . oA, B 22 [CBH PR B v Al 7 28 964 B 04 31 T
P B 42 M (19.85 = 0.11) mm, % 1 5 26 BR B8 M (14.13
+£0.31) mm, £ O A EREE M (13.48 £0.18) mm, 1%
IRZFHIAF B A (11.57 = 0.75) mm 5 55 2 PG R ME B R
PATHI M (12.07 £0.61 ) mm , A5 F€ V0[] [ A 4 (10.53
+0.48) mm , KZHFF AL A (9.80 +£0.39 ) mm, TMAE N
IS A e R 174 PR R 8 28 X3 1) 7 R B W R B Y
B g 3 AR L AR S 9 M X IR pY ) HT L SIE AR
(DMSO) A F I AT B AE ], 26 B HAE RS i
PRI S IR S a5 R, AR 1 R F
Y, P8 DI 2 ) X BH A A i 31 a4 5T B
BT, 33X Fll Nikaido 25 A i BF 58 45 S AR L o Nikaido
Fil Wendakoon &8 A WF 58 22 BH , &5 % [C B4 B8 5 FH
TEUAH LU HAT AN [R) 25 A4 17 40 I BE |, e i) S B S5 44, X
T W B A — & AR P/ R B
Chunyan Gao, Kim 25 AW 5835 Hi 22> R 22 522 i 9100 B
Yy IS Y, A [ ol 25 f 4100 B 4 T8 XE 3 A [ 4 4 T
FA AR B, T SRR T
HLEHEI TR AT

VG B2 U0 A EZE AAT TR Y e /NI TR VAR R Dl
0.125mg/mL  Fx /N 3% B 1k & 2 0.25mg/mL, 311 B8 &5 5=
Ay, R g2 3R AT A AT BR TR 00 B /D 3B e R
0.25mg/ mL /N A B J& 0.5 mg/ mL, 315 0OCR i
25 MRS SR AT, S /N S 10mg/mL,
SRy PRI TR B ) 1) e R Uk B & 10mg/ mL, Jr LA fie KR
e BETCIR M E . 3R 1 Z55 0145, B 5 DN R 42 B
YR B2 SR R B ROR
22 FHENRAMREMXEEEKHEZNZN

FHEL L AT LR Y, Al B 28 AT TR A9 IE W 2H 220
S5 04 JE T I i R AP R A R B X #08], OD fH

118 20155 55 094A
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2l OD EFH AT, (HIK i A5 /0N, 2 W 9t o 2 Iy 41
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Fig.1 The growth curve of B.subtilis
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FH T 2 A9 1 Bl RS 400 6 0SS P s ] B SE R
W SR BT R Horp A KPR I 4L TE AT 4h A1
Xof e S R BE AP AT AR AL, Bl S PR DA 20 B Y TE R SR T
SRR i, AR R IR BE T S R 4
AHLE, N A B B A2 B ) 1) W 2 I 25 5% 3 e ) 1 SE 4G
AET H G 3 B AT R BE B I, 17 HL 2 < MIC 21 8 AR X
H SR I I IR B T 1 x MIC 240, R i
AR O Sz W2 i S5 325 1 1 A A, A B R Y
Y, B Y TR I, 2 W B R U AT A R A
JH IS Py 0 375 P 3, o B A 4 L I3 92 T B T 40 i
S LR T R G R U S Al T S R fi
1 L e D 240 L IS 1% B FOT 38
2.4 HERIWIHEER TSR

2 NS T R 458 B A B 0 NS R
TE 260nm 52 B4 W G AR | b3 W b B9 5 AT A
WA HE . 2 2 Fron il 0 28 FT TR 94 A ] ok B2 B o
FPR PO AL BE 4h J5 I E IS5 R . 25 R R - i
YIRS e 5 P AL A Lo, BE RS PE A 3 O 69 TS
i B B n g ek 2 PR (p <0.05) o 1 x MIC ZH Y
4R N A5 I i OD {EL M 0.035 3% 0.869 (p <
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Fig.2 Effect of the extract from Rubia Cordifolia.

on the impermeability of cell membrane of tested B.subtilis.
0.05) ,2 x MIC ZH () 2l i P9 25 4 72 U A 0.035 18 i1 51
1.043 (p <0.05) , Jat PRl Ak 55 28 AT T B9 ) N ) e &b
o HCAE AT A ) 3 G i L 4 i
W24, T BN M PN 25 W LY Q0 R 1 DT L34S T MR W A5 4
SRS 0% =0 &), (U] N
2 VERLSRIBYIXTAN N AE U A
Table 2 The effect of the of the extract

on cell constituents’ release of tested B.subtilis

A A N AV S e

ZH 5 HA 8 J oD
( Mg/mL) (mg/mL) 260nm
WHIEZH 1.455 £0.025°  0.124 £0.044°  0.035 £0.005°
I xMIC 14727 £0.137" 0.181 £0.067"  0.869 +0.008"

2 xMIC  21.090 £0.198" 0.192 +0.071"  1.043 +0.004"

1 ARl — B HROR RN /NG 8 e P PR B 2 [A) 22 ¢ o 3%
(p<0.05).

3 g

AT G I 5 T 96 5 R I X R 5 2 AT 1 11 0
[FE MIC #1 MBC, I MIC Sy 5E6 , BF 58 T 75 5 i
YU X B 2 0L RT T 09 2 4 2 T R R s Ak
TN A 75 9098 U 0 B ., 25 S 36 W, 96 B4R U
S 2L T 0 T SR A 4, G S % T A 45 BR
T, 7 2 (1 S WL ZETEAT 147 , 9 5400 1 40 o 2 B
2R T2 i 0 X S50 300 A A A T 1 B
0 ) F 5 SR A Al R A B PN 25 08 U 04 D0 R, e
A BEAL R ] R T R I 5 5 A A e e 4
R R 4 P B ) 1, R v T B A M, B e P
TR A i, B AR R RE IE 2R K B, AT Ik ) 0 i
YEA.
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