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Study of Antibacterial Properties of Nanometer ZnO

Pang Xin,Chen Yunzhi
( College of Packaging and Printing Engineering> Tianjin University of Science & Technology, Tianjin 300222, China )

Abstract : Nanometer ZnO is a common optical material which can be processed into an antibacterial packaging
material while compounding with other materials. According to GB/T 21510—2008 of Detection Method for Antibacterial
Properties of Nanometer Inorganic Material, adopting SiO, for controlled trials, the antibacterial properties of nanometer
ZnO was tested against Escherichia coli and staphylococcus aureus strains. The qualitative research was conducted using
bacteriostatic circle method. The result showed that nanometer ZnO performed well in antibacterial activity against the
tested bacteria. The minimum inhibitory concentration of the nanometer ZnO was initially determined as 0.312 5% and
0.625% respectively for the tested bacteria. Nanometer ZnO was highly sensitive to these two kinds of tested bacteria with
the antibacterial circle diameter greater than 15 mm in both cases.
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1.1.1 ##

A8 GB/T 215102008 ZHKTCHLA RHIT 1 g
Ry ) BRI R, A T BN 0.1% 1)
i -g0 WERRERZE vl ( PBS Z2 Pl ) FIRE I E TR
REIGFRHE, PBS 2 v IR T o T 8 R i 5 40 oK
Zn0 =M

DU TR A K M R 4 9 0 R A Bk
HRHE K2 B 2 B ARt

Si0,, REVLRALTARE™, FIER FIX,

4K zn0. BUMTT SOBTMR BRAS WA, kiR
420 nmo
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1) HERFRELS g9k ZnO, ZRIGHF A 495 mL
PBS Z0fik . SmAGDEEE, WA RO 1%
HIAK ZnO R

2) W MM HIERE, I A 10 mL PBS 221l
W, SRJE R R W L TEC RS 1 T R RN B
FRILETF 121 CHE T & HEKE 20 min, FEKEG

FIPN

AIREFRIEAE 80 CHRLEE N IR K B B A .

3) I 16 MES KFEL R FRILAEFEA 15 mL
MIREFRILFN 2 mL KB MR B, 3550 Mg o7
M, W&, [FEF, 17 16 MEFRILAPEA 15 mL 55
FRHEH 2 mL BT BN 19% B9 Sio, TR, Sl LISV
H, FAEXT IR IR

4) FEREFRILA G ATHRD , 20 B BB
FE 100 f5F0 10 000 5o B2 PR EE A B EEAS 1 mL»
BIS U AT B R R SRk b, b o8 e R A AR TR
FRP TR 18~24 h, FFUERIRAIR 5
1.2 4% ZnO KR/ E R E R

/M EE( minimum inhibitory concentration »
MIC ) FEBT 25 REAN I A0 B AR K R/ N, 22l
YIPL s TG PE R FE PR 2 —
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s gK zn0, FHFMA 45 mL PBS ZEMilF, 52
GEEST, BRI BT SRR 10% MR SR
Ji 4 BRG0P VRS R T o 440
5% 2.5%; 1.25%; 0.625%» 0.312 5% 0.156 25% 1)
MR ;s B TR 10 mL AT K, RS
BT 4550 CHEIEABH .
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2 W ] s SR A 45 I3 48 K TE LR ) e /N 1
W EE K A s B8 U Sl i R 5 (M B3R 4L ), HO
I3 BOKREEH, 17.5 g AIETETER, 15 4
MR, 2.0 g B, 17.0 g 280K, 1000 mLo FF
PFEFREET 121 CIREE T B K 15 min, 2AFHK
WA IR E T 4550 CARMBH R

SRS BRI 10 mL, IASEFRIL
M, FFIIA 10 mL T 45~50 CKIH R E R MH Hi 97
e, kARSI, R R R R A R A
B5], R s RS 3 0 o R ) R A
1.2.3  FAalX

FET IR R R R HG . FKH G s+
W HAZH 5~8 mm MIUEACH 53Rk |, FEATm
PRI 10 L BETROS A FUBAC T o FRIEHERD S Y
AR E T 37 CHEESESRHES, 5555 18~24 h Ja WA
LR
1.3 HEEENRAK Zno BB E %R
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Tl E SRR R SR W pa (H R 7.2~7.4,
FET 121 CHREE N & EZERKH 20 mins

PBS Ze M : FFHT 121 CHREE T Rz KA
20 min. AT BRTVRORI BRI A %

MEEMW: s g 9K zno IR, AJFIA
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D 3R JR) 1 0 R B AR
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Fig.1 The experimental group and the

control group test results
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Fig. 2 The bacteriostatic circle test results of
staphylococcus aureus under different

concentrations of nanometer ZnO
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Fig. 3 The bacteriostatic circle test results of Escherichia

coli under different concentrations of nanometer ZnO
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Table 1 The bacteriostatic ring size of the tested strains of

different concentrations of nanometer ZnO mm
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Fig. 4 The line chart of bacteriostatic circle
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1) 4 GB/T 215102008 K K TCHLARHIT A
PERERIN 735 ) M2 T 99K zno XF K AT 3 F1 4 5
AR E I RO, S HAK zZno X 2 Ak
TR AR AT B S A A AR

2) YK ZnO KR TR R4 8 € A 4 BR A ) 10
BRCRAE HR B R 0~505 IR M THRn , 2 He PR e
2% I, IR FRBLIT 100%; HAANE 99K zno
X RIFF R MIC A2 0.312 5% X 46z 8 (4 3 4G K 1A 1Y)
MIC/E0.625%:
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