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Separation, Purification and Biological Activity Evaluation of

Antimicrobial Peptides from Tenebrio molitor

ZHANG Jian-xin, SUN Chang-jiang
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Abstract: Antibacterial peptides were prepared by hydrolysis of the proteins from Tenebrio molitor using alkaline protease. The
antibacterial peptides were further separated and purified. Five fractions were obtained from the dynamic adsorption of the protease hydrolysate
on macroporous adsorption resin and gradient elution. Theantibacterial activity, thermostability, and molecular weight of different fractions of
the peptides were compared. The antimicrobial susceptibility test indicated that the ethanol-eluted fraction exhibited the strongest antimicrobial
activity. This fraction was further separated into two subfractions (H-1 and H-2) by preparative high-performance liquid chromatography
(HPLC). The H-2 subfraction showed relatively strong antimicrobial activities on E. coli, Salmonella and Staphylococcus aureus, with a
minimum inhibitory concentration (MIC) of 0.512 mg/mL. The thermostability tests indicated that H-2 was heat stable and could maintain a
relatively strong antimicrobial activity after being heated to 121 ‘C for 20 minutes. The liquid chromatography—mass spectrometry (LC-MS)
results indicated the molecular weight of H-2 was 756.82 Da. The results of this study provide a scientific basis for efficient separation and
purification of antibacterial peptides from Tenebrio molitor and provide data supporting the application of antibacterial peptides from Tenebrio
molitor as food preservatives.
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Table 1 Elution program for analytical HPLC

A 18] /min B IREI% Jagk/(mL/min)
0 0 0.8
5 0 0.8
30 30 0.8
50 60 0.8
60 100 0.8
70 100 0.8

1.3.5 #EIKEH PN
1.35.1 /MR E N E
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Fig.1 Changes in the electrical conductivity and absorbance

during elution
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Table 2 Contents and antibacterial activities of different components

LB IR 0% 25% 50% 75% Fk

kA& Img 854.32 1123.74 1219.21 124.11 100.71
PR R E I (mgimL) 80 80 80 8 8

7 E B A 2/mm 15.17 26.20

VED R TR B IR E R,
ISR B4 5y, IR 4E 5K 0% 25%- 50%
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Fig.2 HPLC profiles of anhydrous ethanol-eluted fraction
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Fig.3 Preparative HPLC profile of anhydrous ethanol-eluted
fraction
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Fig.5 HPLC profile of H-2 fraction
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Table 3 Determination of MIC for H-2 (mg/mL)

# XIAFE  WITKE A% eTARE
HPLC-2 0.512 0.512 0.512
HEEM 0.128 0.016 0.016
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9 0.128 mg/mL, XF b1 IR ER AN 4 B U 28] 3R TR Y
MIC 5 0.016 mg/mL. HRIEIAHIE, WLFEAFIL
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Fig.6 Change of antibacterial activity with heating
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