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Optimization of Extraction Conditions for Antimicrobial Peptides from Skin of Rana chensinensis

JIN Li-li, DING Zhong-fu, WANG Qiu-yu”
(College of Life Science, Liaoning University , Shenyang 110036, China)

Abstract: In this study, methanol, acetic acid and phosphate solution were used for extracting antimicrobial peptides from dry
skin of Rana chensinensis respectively. For the three extraction processes, the important process parameters such as temperature,
time, extraction solution to material ratio and pH were optimized respectively by using orthogonal test Ls(3*) with antibacterial
activity of the purified product as test index. The results showed that the optimal conditions of the methanol extraction method
are 0 'C, 24 h, extraction solution to material ratio 22.5:1, and pH 5.4; For the acetic acid extraction method, they are 0 °C, 24 h,
extraction solution to material ratio 22.5:1, and pH 3.0; For the phosphate solution extraction method, they ar 20 C, 24 h,
extraction solution to material ratio 22.5:1, and pH6.4. Among the three methods, the antibacterial activity of the extract obtained
by the methanol extraction method is the highest. The specific antibacterial activity is increased by about 5 times through
Sephadex G-25 chromatography. The purified product has some antibacterial effects against both Staphylococcus aureus and
Escherichia coli.

Key words: Rana chensinensis; antimicrobial peptides; purification; antimicrobial activity
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Table 1 Factor and levels of orthogonal test on extraction of
antimicrobial peptides from skin of Rana chensinensis

W ; SE R - D pH

KT AIRAI(h) B JE(C) C ikl L(WIV) T T
1 12 0 15 3.0 5.4 44
2 24 4 22,5 4.0 6.4 5.4
3 36 20 30 5.0 6.8 6.4
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Table 2  Results of orthogonal test on methanol method

RS A B c D IR (%) WG (%)

1 1 1 1 1 48.91 69.94
2 1 2 2 2 76.20 87.29
3 1 3 3 3 39.83 63.11
4 2 1 2 3 88.05 93.83
5 2 2 3 1 71.25 84.41
6 2 3 1 2 69.69 83.48
7 3 1 3 2 65.33 80.83
8 3 2 1 3 44.67 66.84
9 3 3 2 1 67.30 82.04
T: 22034 24460 220.26 236.39

T. 261.72 23854 263.16 251.60

Ts  229.71 228.63 22835 223.78

Ki 7345 8153 7342  78.80

K2 87.24 7951 87.72  83.87

Kas 76.57 7621 76.15  74.59

R 13.79 5.32 14.30 9.28
’ﬁ[]qu Az B: C: D2
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Table 3 Results of orthogonal test on acetic acid method

M A B c D MERH(%) MEE (%)
1 1 1 1 1 68.91 76.75
2 1 2 2 2 62.20 78.87
3 1 3 3 3 25.83 50.82
4 2 1 2 3 60.05 77.49
5 2 2 3 1 79.25 89.02
6 2 3 1 2 61.69 78.54
7 3 1 3 2 48.33 69.52
8 3 2 1 3 24.67 49.67
9 3 3 2 1 44.30 66.56
T: 20844 22376 20496 232.33
T. 239.05 21756 22292 226.93
T: 18575 19592 209.36 177.98
Ki 6948 7459 6832 77.44
K. 79.68 7252 7431 7564
Ks 6192 6531 69.79 59.33

R 17.76 9.28 5.99 18.11
1)|:7J(%Z Az B: C: D:
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Table 4 Results of orthogonal test on phosphate solution method

455 A B c D JER%) EIT (%)
1 1 1 1 1 33.08 57.51
2 1 2 2 2 76.43 87.42
3 1 3 3 3 47.92 69.22
4 2 1 2 3 69.08 83.11
5 2 2 3 1 71.38 84.49
6 2 3 1 2 84.78 92.08
7 3 1 3 2 53.44 73.10
8 3 2 1 3 37.43 61.18
9 3 3 2 1 81.32 90.17
T: 21416 21373 21077 232.17

T: 250.68 233.09 260.72 252.61

Ts 22446 25148 226.81 213.52

Ku 7139 7124 7026 77.39

Kz 86.56 77.70  86.91  84.20

Ks 74.82 83.83 75.60 71.17

R 15.17 12.59 16.65 13.03
1)|:7J(%Z Az Bs C: D2
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Fig.1 Sephadex G-50 gel filtration chromatograms of three
extraction methods
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Fig.2 Tandem sephadex G-50 with Sephadex G-25 gel filtration
chromatograms of three extraction methods
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Table 5 Comparision among antibacterial activities by three
extraction methods
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Fig.3 Inhibition zones of antimicrobial peptide F- and F.
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Table 6  Extraction yield by methanol method
E11R7N K (mg/ml) TG 1 (%) B (%)
FHEEH 2.3 - 5.7
G-50 3.9 76 4.2
G-50+G-25 1.0 92 0.6
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