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Study on antibacterial effect of extraction from Smilax China L.

SHUALI Li-qiaowa,ZHENG Guo-dong~ ,LI Dong-ming,ZHANG Qing-feng

(Key Laboratory of Natural Product and Functional Food, Jiangxi Agricultural University , Nanchang 330045, China)

Abstract: The 50% ethanol extraction from Smilax China L.( SCL) by ultrasonic were further exacted with petroleum
ether, chloroform, ethyl acetate,,n—butanol, respectively.Antibacterial activities of extraction were tested by the filter
paper method,the minimum inhibitory concentration and half bacteriostatic concentration of four G*and G “strains.
The results showed that the extractions of SCL had antibacterial effect on the test bacteria. The antibacterial
activities of SCL’ s different polar extracts were in sequence of ethyl acetate, n-butanol phase, aqueous phase,
ethanol extract, petroleum ether, chloroform phase. The results were associated with content of polyphenols and
flavonoids in extraction. The activity of ethyl acetate extraction was the strongest, and suppressed zones of the
Bacillus subtilis, Escherichia coli, Salmonella and Staphylococcus aureus were 13.6 £0.12,13.2 £0.10,12.9 +0.07,
(12.5 = 0.01)mm in 80mg/mL, respectively. The minimum bacteriostatic concentrations of ethyl acetate relative to
the four strains were 5.5.5,.10mg/mL, respectively, half bacteriostatic concentrations were 12.5,13.6,18.2,18.7mg/mL,
respectively. The results showed that the extraction of SCL had antibacterial effects,and the effects of ethyl acetate
extraction were the best.
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Table 1  Different phase extraction of total phenolic and flavonoids(x £s,n=3)
FE b A TH kA EXiE LR B 1E T EEAR KA L2ty

B (mg/g) 26.7 £0.1* 24.1 £0.2* 4513 £3.7"" 3269 +2.2¢ 184.5 £1.3"7 149.8 £3.2°F

JSEEHR (mg/g) 22.3 £0.2* 19.6 +0.3™ 404.1 £1.5" 289.4 +0.6° 1722 +2.8° 137.9 +3.6°

TE ARV FRAARFEAT2E 57 035 (p <0.05) , ARIRE FRHUER R T 22 5400 3% (p <0.01) o
2 AFIRAE PRI A0 R A R (LU B2 R mm v 25,0 =3)

Table 2 Antibiotic function of extracts in different polarity ( Diameters of inhibition zone,mm,x +s,n =3)

e . T B
UK B me/ml) e it e AT ol FF B W B
80 7.4 +£0.02" 6.9 +0.01" 6.9 +0.06™ 6.3 +0.06™
A VR A 40 - - - -
20 - - - -
80 6.9 £0.04** 7.1 £0.13" 6.4 £0.03** 6.2 £0.15*
AR 40 - - - -
20 - - - -
80 13.6 £0.12"" 13.2 £0.10" 12.9 £0.07" 12.5 £0.01"
2.1 2. A 40 13.1 £0.02** 12.6 £0.08"* 12.3 £0.02** 11.9 +0.11*
20 10.4 £0.03** 9.6 +0.05** 9.3 £0.14* 8.9 +0.04**
80 13.5 £0.02" 12.8 £0.21"™ 12.4 £0.02" 12.1 £0.23"
1F T A 40 12.4 £0.02" 12.1 £0.04" 11.5 +0.18" 11.0 £0.28"
20 9.1 £0.10" 8.8 +0.19** 8.9 +0.21* 8.7 £0.09**
80 10.2 +0.23° 9.9 £0.13 9.6 £0.07* 9.2 £0.17
7KA 40 8.8 +0.17° 8.3 £0.09° 8.0 £0.12°¢ 7.9 £0.04
20 7.7 +0.01 7.4 +0.03" 7.1 £0.25" 7.0 £0.01"
80 9.5 +0.16 10.1 £0.24¢ 9.2 +0.28 8.9 +0.01°¢
T 40 8.6 +0.26¢ 8.1 £0.01°¢ 8.1 £0.29° 7.4 +0.12°
20 72 £0.11%" 6.7 £0.03"° 6.5 £0.02"° 6.3 £0.05"°
2 H - - - -

T =7 R AR WS 2 B S I T 18] , 108 ] AR DA S (R AR o DR 22 35, 100 Bl AR 0 35 S LR ) B B4R 6mm

2 HRE5HH
21 BEMFMEEIRAEIEAE

DAV T RR U M i A b, WG BE S N2k i, 15
[\ )95 2 v = 10.243x +0.0021 ,r =0.9991 . LI T
W EAVERE AR AR, WOGEVEDN AL bR, AR mIH 5 Rl y =
1.9373x +0.0103 ,r =0.9992
22 HREAFEBHEZSHMEEMSEHILLR

FHER 1 WA HY 322 3 [ 12 B 170 A 1 | e, 5 ]
TR ESFEK, IR LR AN IE T FEAH A S |
Tile] 55 v - R AR SO , A5 2K HORE ri B 22 T | B TR
AR TR ZBE AR > 1E T BEAH > K AH > mdit
W1 > AimEEAH > S5 A S
2.3 FREARRERNINEFE

i 2 AT, 6 Rl Bt By o) U Fp i B A
— R B R SR, B A e R O R B T S
ORI, IR - R, 6 PR PRI
Kb 2 PG BH PR A, QN 4 B fo ZE AT AT R R 2E AT
P AT BT S5O i T O 2% E B PR B, a0 R i AT A BT
FC B, 5 I 3 B B O ok o 2 P BH P BT A 30 ) 2 SR
A, Hir, 2008 £ BRAH B0 30 B ROR B g, X S 56 FH
PR AT AR L 1 P BRT R, M A 80mg/ mL X 4 £ 3

2] BR PR ATURY 55 250 76T B A% 410 1R BB 3 13.6,13.2mm,
AN R AU 4 4000 TR 28R 5 55 AR R« LR L TR AR >
IETEEAH > KA > B2 9 > 0l B AR > G005 A .
Smullen 45" 3 o % 22 T A ) 22 193 412 B IO R 5T,
WSS W AN TR A A . Pachaikani %51
RBEIA PR, PLEE DI AE. R 1 Hh AR A2 O
PR P75 B 5 - 0 R T A W R A S, U
HA B A3 Al e 2 2R W 5 2 2K
24 sMIERE

A EEAR , SO A B SO AT, DU AN BE
AT i/ NI B R R T RO B e S TS . P AR 3 T
DA HH 2% A HURH b A [R) B ol 6149 e /0 4110 BT v B2 BT
4.83~20.11mg/mL AHXS T 5, £ 2 £ WE 25 WU e/
PR L A
25 FHMERE

MIE 1~ [ 4 R LA HY BE A0 B Rl 2K 59 A ] Al
PESEICIAS TR, X [5) A 1A [] Aol 28 4 48 TR B = K4
BEHSE WA . LBR L BEAH VIR T B K AH s
PRYIXT G B 2F FOAT B B 2 KO TR B 43 1) 12.5
16.4 .56.1 ,61.4mg/mL; XAl # ZF F9AT B 1 > K410 B
e E 435 13.6 18.3 .62.6 .65.8mg/ mL; XF K7 #1119
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3 AN /NI RREE (x £5,n=3)

Table 3 The minimum inhibitory concentration of extracts in different polarity(x +s,n=3)

bR /MW TR e (mg/mL)
B SE O AT A B ZE AT K VTG
LR CHRAH 4.83 £0.17* 5.00 £0.02** 4.96 £0.05* 9.98 +0.04**
1ET A 5.02 £0.04" 495 +0.06" 1022 +0.31"° 10.13 £0.24*
JK A8 9.83 +0.25"" 10.04 +0.03"" 20.11 £0.17¢ 19.92 +0.18"
By 10.06 £0.13"" 19.98 +0.08“ 19.96 £0.07“ 20.09 +0.11"°
DA TR (TR R > 6mm ) P g {IGk B2 4y e /N BRI VAR
L BCIN R BE 4 18.2 .22.3 [ 76.3 92.4mg/mL; X ¥ 150 - - 2B 1 o T
B B Ay 2 B0 3 e ok 7 4y ) 187, 21.0, 71.8 —— K —— [
73.1mg/mlL, ~ 100
150 X
El
£ S0F
—~ 100
&
# 0 1 1 1 1
g 50 - ZpalE —o— E T 0 40 80 120 160
~ W JE (mg/mL)
= K2 —— [
0 1 1 1 | [zl 4 Kﬁ*&‘@%ﬁl%ﬁ?’)n m%ﬂ@ﬁﬂ%%(ﬂ :3)
0 40 80 120 160 Fig4 The antibacterial rate of

W% (mg/mL)
F 1 ARSI 4 O A ERE MR (n =3)

Fig.1 The antibacterial rate of different polar extracts

on Staphylococcus aureus(n =3)
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Fig.2 The antibacterial rate of different polar extracts
on Bacillus subtilis(n =3)
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Fig.3 The antibacterial rate of

different polar extracts on Escherichia.coli(n =3)
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different polar extracts on Salmonella.Sp(n =3)
e PEPE I X 4 B E0s B A — % o & E ], H
=Sl R Sl VQIVAS S D 0 I g AV KB R Sy N DE 1 NS E (YRR L
T LRI . MR/ LR S BRAR >
TETEEAH > K AH > B4 > il BE A > &5 4H , 30
BEAE -5 R AR B R ) 2 SRR ARG, Hirh o
PR 2L TS AH B 400 DR SOCR e, 24 HR B2 A 80mg/mLL I,
Kol 5 B0 2 BR AT A B 2P AT ER VD T R R R
FEBR 40 B R 43 91 Sk 13.6 £0.12,13.2 £ 0.10,12.9 =
0.07 .(12.5 £0.01 ) mm,,
3.2 PRI e B 2 0 R SR /N1 TR e R ST 6
X [Rl— TR, 2R £ R AR P H e AR B8 2 B0 TRk
JRE R/ NATID B A R R ALG , X < 0 A 2 BR R A 2
FEFF R AT B ATV ) QR A B /MR R EE R 5
5.5, 10mg/mL, = % 31 B8 ¥k FE o 12.5,13.6, 18.2
18.7mg/mlL.,
3.3 ARSI AR W Bk SR U A BT I B RO
Horp LR LA U A TR R et o AB A TR o0
AR 5 e e Bt — 25 .
SE Nk

[1)2%, 58 %0 A AANTLLE] ASTLS
F&,2012(6) :214-217.
(2150, vt &35, B2 55 B AR o 25 5% 7 B 14 &9 4 14 VE A
[J].F B &5 4 % ,2006, 18 (1) :39-40.
[3]Wang Shiow T, Chen C T, Sciarappa W, et al. Fruit quality,
antioxidant capacity, and flavonoid content of organically and
conventionally grown blueberries[ J ].Journal of Agricultural Food
Chemistry,2008,56 (14 ) :5788-5794.
(41 A B, 85 #ob s REGFRRRE[I] AR F BT
5 5% %,,2010,24(1) :70-72.

(TF4#% 59 W)



WR SRt

A@ésﬂﬂ%il

FAIE R 7 A5 A7 90 B TSI o 72 it vy g 95 e ™ o A R
P38 B2 B AR I, X T A T A R 2 R TR S
PR T s ) | i RGBS ) = oS R % £ /0 B S
fFU S e g it T mHE WS, HEm T
SRR Y L 5T TSB— YE ¥4 3% 7% 55, AH X T
SR A B, A R T 2 TS BR 7  ER] T
AR R T A A AR HEAS — A, TR R
AR/ AR R R Lbr il 5A SO AR —FF, X R
W FEE /R AR R AR 1 22 5 0 PRLILRR

E 25 LASIZBR 7 ity Sy B ST, A5 9 B4 2 07 4R R 1 A
AT OIS R 7 i B AR A/ AR A R TR A
[1]Gysemans K P M, Bernaerts K,Geeraerd A H,et al.Exploring
the performance of logistic regression model types on growth/no
growth data of Listeria monocytogenes| J].International Journal of
Food Microbiology,2007,114.316-331.

[2 ] Pascual C, Robinson T P, Ocio M J, et al.The effect of
inoculum size and sublethal injury on the ability of Listeria
monocytogenes to initiate growth under suboptimal conditions[ J].
Letters in Applied Microbiology,2001,33.:257-361.

[3]Ross T,Dalgaard P, Tienungoon S.Predictive modeling of the
growth and survival of Listeria in fishery products [ J ] .
International Journal of Food Microbiology,2000,62:231-245.
(4] B4k, A £ . Tt A YA AR T & [T] 0 A%
Ik F 53R ,2007,21(1) :52-55.

(5T, 3R 4 08 BRI 6L 5 A 2 1) o S A% 2 e 38
AMFEMAFR ARG Y []]. A% F,2008,29(1):
334-337.

[6]1F A, RV MEBH,F FARAFTEWNREEFHFR
AW e kR AR [T]. A& T kA3, 2010,31(10):
241-246.

(TIRA D, F5E HER,F BAFET LR FNRFAE
kg% [J] A S kA3 ,2013,34(15) :140-148.

[8 ] Koutsoumanis K, Sofos J N.A comparative study on growth
limits of Listeria monocyiogenes as affected by temperature, pH
and aw when grown in suspension or on a solid surface[ J ].Food
Microbiology ,2004 ,21 :415-422.

(3% 52 )

[S]xIuE, 468, X P4, & B IR AR R F ey KB
HR[)].FRITES T3 ,2006,22(6) :534-535.

[6 1R R, Bt 4R & R 5 55 2 2 5 2 6 R 2 A AT
[J].7 & ¥ B 5 242 4R ,2005(3) :23-24.

[71Ji Z,Su Y.Study on anti microbial Activities of Extracts from
Fucommia ulmodes Oliv.Leaves [ J ] . Chemistry and Industry of
Forest Products,2008 ,8(1) :63-66.

[8]Yan JK,Li L,WuJ Y,et al. Acidic degradation and enhanced
antioxidant activities of exopolysaccharides from Cordyceps
sinensis mycelial culture [ J ] .Food Chemistry, 2009, 117 (8) .
641-646.

[9]Hu Y J, Qiao J L, Zhang X, et al. Antimicrobial activity of

magnolia officinalis extracts in wvitro and its effects on the

Vol.36,No.07,2015

[9] Skandamis P N, Stopforth J D, Kendall P A, et al. Modeling
the effect of inoculum size and acid adaptation on growth/no
growth interface of Escherichia coli O157:H7 [ ] ] . International
Journal of Food Microbiology,2007,120(3) :237-49.

[ 10 ] Ratkowsky D.Some examples of ,and some problems with , the
use of nonlinear logistic regression in predictive Food
Microbiology [ J ] .International Journal of Food Microbiology,
2002,73:119-125.

[11 ] Lothar L. Basic aspects of food preservation by hurdle
technology[ J ] . International Journal of Food Microbiology, 2000,
55(1-3) :181-186.

[12]Presser K,Ross T, Ratkowsky D.Modelling the growth limits
(growth/no growth interface) of Escherichia coli as a function of
temperature ,pH , lactic acid concentration,and water activity[ J].
Applied and Environmental Microbiology, 1998, 64 (5): 1773
-1779.

[13] Stewart C M, Cole M B, Legan J D, et al. Staphylococcus
aureus growth boundaries ;: moving towards mechanistic predictive
models based on solute — specific effects [ J ] . Applied and
environmental microbiology,2002,68(4) :1864-1871.

[14] Jeffery M, Farber. Present situation in Canada regarding
Listeria monocytogenes and ready—to—eat seafood products[ J].
International Journal of Food Microbiology,2000,62.247-251.
[15]vhmen A%, F R, 5 2R P L @mIg 4+ 5 s
B AERLEN[]]. ARy L8 T k,2004,30(8) :87-91.
[ 16 ] Lanciottir, Sinigagllam, Gardini F, et al. Growth/no growth
interfaces of Bacillus cereus, Staphylococcus aureus and
Salmonella enteritidis in model systems based on water activity,
pH, temperature and ethanol concentration[ J ].Food microbiology,
2001,18(6) :659-668.

[ 17 ] Quintavallas, Parolari G.Effects of temperature, aw and pH
on the growth of Bacillus cells and spores: a response surface
methodology study[ J ].International journal of food microbiology,
1993,19(3) :207-216.

[I8]MR, e, FFE,F BMEFRFEER/FLRT
AR g 2 ek A ()] R 5 A B Tk, 2013,39(5)
18-24.

111111+ 1111111111111 1] -@11-@1 -1 1111 -@11-@-1 11114

preservation of chilled mutton[ J].Journal of Food Biochemistry,
2011,35(2) .425-441.

[10 ] Katarzyna U, Anna M, Marta M, et al. Assessment of
antibacterial effects of flavonoids by estimation of generation times
in liquid bacterial cultures[ J].Biologia,2007,62(2) :132-135.
[11 ] Smullen J, Koutsou GA, Foster HA , et al The antibacterial
activity of plant extracts containing polyphenols against
Streptococcusmutans [ J ] . Caries Research, 2007, 41 (5):
342-345.

[ 12 ] Pachaikani R, Purushothaman M, Michal T. Dietary
Flavonoids Modulate PCB — Induced Oxidative Stress, CYP1Al
Induction and AhR—DNA Binding Activity in Vascular Endo the

lial Cells[ J].Toxicological Sciences,2003,76(1) :212-219.

20154 507 59





