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Abstract ; The aim of this study was to optimize the green synthesis process of emblicpolysaccharide-silver nanoparticles.
The Ag® of AgNO, was reduced to the silver level of nano-grade using emblic polysaccharide as reducing agent and sta-
bilizer. On the basis of single factors,the inhibitory rate of AgNPs against Staphylococcus aureuswas the response value,
the effects of AgNO, and polysaccharide volume ratio,NaCl volume and UV irradiation time on the preparation of AgNPs
was studied. According to the principle of Box-Benhnken center combination test, three factors and three levels were used
to determine the optimal process. The results showed;the AgNPs particles had significant bacteriostatic effect on S. au-
reus. The optimal preparation conditions of AgNPs were as follows: the ratio of AgNO, to polysaccharide was 2: 1 (mL/
mL) ,the volume of NaCl was 1.5 mL,and the UV irradiation time was 1 h. Under these conditions,the diameter of the
inhibition zone was 2.79 + 0.01 cm.
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Table 1 The factors and levels of response surface analysis

GEES K Level

Factor 1 0 1
A: AgNO, 5 ZHEHARL L
AgNO;/Polysaccharide 1.5:1 2:1 2.5:1
ratio (mL/mL)
B: NaCl {A&FH
NaCl volume (mlL)
C: S s [

Reaction time (h)
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Table 2 The scheme and results of response surface tests

TS A B C Y R HAR
Run Diameter of inhibition ( mm)

1 1 0 1 26.5 +£0.0880

2 -1 0 1 24.3 £0.1211

3 0 1 1 23.3 +£0.0516

4 0 0 0 27.8 £0.0408

5 0 0 0 28.5 £0.0516

6 0 0 -1 22.5 £0.0548

7 0 0 0 28.0 £0.0816

8 1 1 0 26.5 +£0.0983

9 0 -1 1 21.3 +£0.1211

10 0 1 -1 25.0+0.1414

11 0 0 0 29.0 +£0.0516

12 0 0 0 29.5 +£0.1033

13 -1 0 -1 26.5 +£0.1225

14 -1 -1 0 24.0 £0.1095

15 1 1 0 25.5 £0.1033

16 1 -1 0 24.5 £0.0752

17 1 0 -1 26.5 +£0.0548

®3 MMEEEIEFHFRESTESH
Table 3 Analysis of variance of the response surface regression equation
7 22U I A ¥or Ffi P
Source Sum of Squares df Mean Square F Value P Value
T Model 0. 8400 9 0.0940 21.340 0.0003
A 0.0036 1 0.0036 0. 8200 0.3942




Vol. 29 BEIESESE A H S (05 AR AL A 4L F 11 98 B e L TG £ 1413
Tr A SFJ7 A A ¥Jr F{H P{H
Source Sum of Squares df Mean Square F Value P Value
B 0. 0800 1 0. 0800 18.240 0.0037
C 0.0330 1 0.0330 7.4100 0.0296
AB 0.0056 1 0.0056 1.2800 0.2947
AC 0.0120 1 0.0012 2.7600 0. 1406
BC 0.0063 1 0.0063 0. 1400 0.7170
A? 0.0027 1 0.0027 0.6200 0.4554
B? 0.4300 1 0.4300 97.100 <0.0001
c? 0.2300 1 0.2300 53.250 0.0002
5% 7% Residual 0.0310 7 0.0044
SR Lack of Fit 0.0110 3 0.0037 0.7400 0.5802
#li15% 2% Pure Error 0.0200 4 0.049
S22 Cor Total 0. 8700 16

3.2.2 WHBAwEELERLITE

T 25 sEah 2z b R E i g4k
Design Expert8. 06 22 i 2%t 2 [A] X 4171 T7 2530 5K 14 i
RIS =2 A N AT TR S ISP ik = gE =
FESRR S S MM EER . & HEZ R
HAEHWE 4 ~6 B, DA R 1 1 S E
2 PR 28 22 T) AR B A FH R 4 88 0 8 2 1K T 410 7 P 1Y)

SO, W) IS EL 18 A/ DU 2 37 o )7 T ol £ ) E i 7
FE - et A NS 45 R s ol B g , 6
A EOENE N BbEALE  N s LI AT SR ST
AgNO; SZBEARBIL(A) NaClARBU(B) AT A 1]
(C) Z IR f 25 1 22 5, JFG v g ) X 290 K AR BT
PRI fiz o 2, NaCl AR BRGS0 1 P Fr) 52 0 ¢
2, X5 T (] 7 R T 22 T RO S SRR
nEE

170 190 210 230 250
A: bEfl Rate

4 Y =f(A,B) N H 5 EEE
Fig. 4 Response surface plot and contour plot of D =f( A,B)
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