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Abstract: Procyanidins of Xinjiang white grape s
antibacterial activity. Response surface-analysis was conducted, usfng the Box-Behnken design experiment based on the single-factor test, to
investigate the influence of four main factors (solid-liquid ratio, microwave time, microwave temperature, and cellulose dosage) on the
procyanidin extraction rate. The extracted procyanidin sample was purified (purity 95.6%) using AB-8 macroporous resins. The optimal
extraction conditions were as follows: temperature; 60--C; solid-liquid ratio, 1:14.6 (g:mL); microwave time, 9 min; and cellulose dosage, 0.56

mg/mL. Under these conditions, the procyanidin extraction yield was 5.72%. The purified procyanidins could effectively inhibit the growth of

Staphylococcus.aureus; with an i one diameter of 19.2 mm, a minimal inhibitory concentration (MIC) of 2.5 mg/mL, and a minimum

bactericida! ncﬁtion (MBC) of 5 mg/mL. After treatment with the procyanidins, the permeability of the bacterial cell membrane was
increased and the cell wall was destroyed. Scanning electron microscope images of the procyanidin-treated S. aureus showed wrinked bacterial
surfaces and different cell sizes :
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Table 2 Experimental design and results of RSM 'ané'ly%

K% BUCREA)  BOANIB)  ARESRAMEC)  AbiukD) BRFERIEYY FAME  RiEEAEY%
1 50 7 0.6 14 5,04 5.08 69
2 70 7 0.6 14 4.87 4.86 73
3 50 11 0.6 14 4.76 4.81 66
4 70 11 0.6 14 \>;n 5.11 70
5 60 9 0.4 12 22 5.1 71
6 60 9 0.8 12 5.06 5 74
7 60 9 16 5.34 545 81
8 60 9 16 5.04 5.20 71
9 50 9 12 4.73 4.81 65
10 70 9 12 4.53 4.73 67
11 50 9 \ 16 5.22 4.96 76
12 70 9 0.6 16 5.28 5.13 78
13 60 7 0.4 14 5.32 5.28 78
14 60 “11 0.4 14 5.41 5.38 80
15 0 0.8 14 525 522 74
16 6 11 0.8 14 5.13 5.1 74
17 w 9 0.4 14 4.76 4.84 68
;( 70 9 0.4 14 5.06 5.07 80
19 %) 50 9 0.8 14 4.83 4.85 67
20 70 9 0.8 14 4.77 471 71
21 60 7 0.6 12 5.11 5.07 75
22 60 11 0.6 12 527 522 81
23 60 7 0.6 16 543 5.51 79
24 60 1 0.6 16 5.28 5.34 81
25 60 9 0.6 14 572 572 85
26 60 9 0.6 14 5.68 572 83
27 60 9 0.6 14 5.64 572 87
28 60 9 0.6 14 575 572 82
29 60 9 0.6 14 5.83 572 84
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Table 3 Results of the regression analysis

7 ERR F- 75 Aa(SS) f B Z(DF) 77 (MS) F 14(F) PAP)  EEHM
A 2.94 14 0.21 11.53 <0.0001 o
A 6.53E-03 1 6.53E-03 0.36 0.5588
B 1.33E-04 1 1.33E-04 7.32E-03 0.93
C 0.1 1 0.11 5.84 0.0299 *
D 0.23 1 0.23 12.76 0.003 *
AB 0.068 1 0.068 ﬂ.n‘* 46
AC 0.032 1 0.032 - 36
AD 0.017 1 0.017 093 /03517
BC 0.024 1 0.0 1.32 0.27
BD 0.024 1 132 ] 027
CD 4.90E-03 1 3 7 0.6121
A? 2.12 1 116. <0.0001 o
B’ 0.21 1 0.21 11.8 0.004 *x
c? 0.51 0.51 28.07 0.0001 Hk
D? 0.42 0.42 22.84 0.0003 *x
KRE 0.25 0.018

KINR 0.23 023 4.47 0.0808

Wiz £ 0.021° / 5.23E-03

B E 3.19
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Fig.1 Response surface showing the interaction of any two factors on the extraction ratio
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Fig.2 Effect of procyanidins on the electrical conductivity of

Staphylococcus aureus
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Fig.3 Effect of procyanidins on the extracellular AKP content of
Staphylococcus aureus
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Fig.5 Effect of procyanidins on the extracellular protein content
of Staphylococcus aureus
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Fig.6 Morphological structure of Staphylococcus aureus under

scanning electron microscopy
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