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The biological properties of an antimicrobial peptide extracted
from 7Tenebrio molitor
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HE Xiao-Hui SONG Huan WANG Jun-Gang SHEN Hong "

(College of Animal Science and Technology, Shihezi University, Shihezi 832003, China)

Abstract [Objectives] To determine the concentration and antibacterial activity of an antimicrobial peptide
(AMPs) extracted from Tenebrio molitor Linnaeus larvae, and to explore its biological properties. [Methods]
AMP production was induced in five-day old Tenebrio molitor larvae by Escherichia coli at a concentration of
1x10% CFU/mL. AMPs were extracted from the larvae at 12, 24, 36, 48, 60, and 72 h respectively, their
concentration detected by coomassie brilliant blue stain and their antibacterial activity measured using the filter
paper method. In addition, other features, such as thermal stability, stability after repeated freezing and thawing,
proteinase stability, effect of different pH and coagulation, were also measured. [Results] The results show that
inducing the production of AMPs with E. coli resulted in a significantly higher concentration of AMPs being
extracted from T'molitor (P < 0.01). AMP levels were highest at 48 h. Moreover, the diameter of bacterial
inhibition caused by AMPs induced by E. coli was significantly larger (P < 0.05). AMPs extracted from T
molitor were stable with respect to variation in temperature, proteinase and pH. Repeated freezing and thawing

had little effect on the biological properties of AMPs, including coagulation. Therefore, the immune system of T.
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molitor produces a higher concentration of AMPs with better biological stability and antibacterial activity, and no
coagulation, following induction by E. coli. [Conclusion] These results have laid a theoretical basis for further
utilization of antibacterial peptides extracted from 7. molitor.
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Table 1 Protein concentration assay of antimicrobial peptide extracted from Tenebrio molitor larvae induced by

Escherichia coli

mg/mL

Time after induction (h)

48 60 72

Group 12 24 36
Control 0.91340.006B 0.913240.002B
group
1.0260.006A 1.24720.006A
Induction
group

0.908=+0.003B

1.427x0.018A

0.91140.004B  0.916%0.002B  0.91440.003B

1.533+0.003A  1.425%0.004A 1.24720.003A

=+

SPSS 17.0 t (P <0.01)

The data in the table are mean + SE, and followed by different capital letters in the same column indicate extremely

significant different at 0.01 level by #-test.
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Table 2 The antibacterial circle diameter produced by
the AMPS extracted from ZTenebrio molitor larvae
induced by Escherichia coli

(mm)
Group Diameter of antibacterial

circle ( mm )

23.5740.72b

Induction group
de 26.04=%0.14a

Antibiotic group
17.51%0.43¢

Control group

=+

SPSS 17.0 One-Way ANOVA

(P<0.05)

The data in the table are mean + SE, and followed by
different small letters in the same column indicate
significant different at 0.05 level (One-way ANOVA
procedure of SPSS 17.0). The same below.
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Table 3 Antibacterial activity of antibacterial peptides
from Tenebrio molitor larvae heated at different

temperature
() ' (mm) ()
Temperature D 1ameFer O.f Rat.e of .
antibacterial circle bacteriostasis
50 22.39=%0.4627a 99.20
60 22.53%+0.6677a 100.00
70 22.14%0.3474a 98.09
80 20.18%0.5097b 89.41
90 18.900.4253¢ 83.73
100 17.9520.3056¢ 79.53
CK 22.57%0.1214a 100.00
P 0.05
89.47
50~80
90~100
P 0.05
90
80

232 REHRRME

-20 1
2 4 6 8 10 EP
6
P 0.05 89 8~10
P 0.05
8 10
84
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Table 4 Effect of times of freezing and dissolving on
antibacterial activity of antibacterial peptides from
Tenebrio molitor larvae

Times of . (mim) ()
freezing and Dlamef[er o.f Rat.e of 4
dissolving antibacterial circle bacteriostasis
1 21.59=%0.2949a 96.59
2 21.25%0.1673a 95.07
4 20.05%0.2153a 89.71
6 19.954+0.3088a 89.26
8 19.3240.2735b 86.44
10 18.8340.4208¢ 84.25
CK 22.35%0.1615a 100.00
23.3 pH IBEM
pH
pH 3.0~7.0
70
pH=5 98.81
pH<3  pH>9

50
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Table 5 Effect of different pH values on antibacterial
activity of antibacterial peptides from Tenebrio molitor

larvae
pH Diameter c()rtflm) Rate o(f :
pH values antibacterial circle bacteriostasis
1 8.7440.2714d 47.47
3 13.67%0.2184c 74.25
5 18.19=%0.3118a 98.81
7 15.7240.2111b 85.39
9 11.77%0.1360c 63.93
11 9.20=%0.1350d 49.97
CK 18.414+0.2478a 100.00
234 EABREM
6
1M e
P 0.05
25.97 37.07
E4E]
1.98 K
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Table 6 Effect of proteinase on antibacterial activity of
antibacterial peptides from Tenebrio molitor larvae

(mm) ()
Protein Diameter of Rate of
otemase antibacterial circle bacteriostasis
. 14.0640.1533¢c 74.03
Trypsin
) 11.9540.4083¢ 62.93
Pepsin
K
) 18.6340.4419ab 98.11
Proteinase K
CK 18.9940.1332a 100.00
2.4 RILFEMERT 2% 100
uL 24 U 50 uL

2~3 min

3 g
Hoffmann ez al. 1999

2008

Hancock 2001 Koczulla and

Bals 2003

Johnston et al. 2014

2004

2006

Lipopolysaccharide LPS

Zhao et al. 2010
Cecropins A B D
35~37 cDNA
Cecropins A B D
A B
2h 48 h
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10 24 h A
B 48 h D
Gudmundsson ef al. 1991 Zn**
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12
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48
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etal. 2008
Li et al. 2012
Capillary electrophoresis CE
2006 2006
48 h
P 0.05 p

0.05

Brogden 2005

Garcia-Olmedo ef al. 1998
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