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Abstract: The quantitative determination method of antimicrobial peptides against mold fungi was studied in this paper. The antifungal
activity of polymyxin B against Penicillium chrysogenum was determined by agar infusion method, and the determination conditions of
indicator concentration, peptide addition amount and culture time were then optimized. Furthermore, the quantitative determination method was
verified with Aspergillus niger. The antifungal activity was calculated by establishing a linear equation between the antimicrobial peptide
concentration and inhibition zone diameter. The results showed that the optimal conditions for quantitatively testing the activities of polymyxin
B against mold fungi were as follows: The amount of PDA in 90 mm petri dish was 15 mL, the spore concentration was (1~5)x10° spores/miL,
the addition of polymyxin B was 100 pL, the pre-diffusion time was 6~10 h at 4 ‘C and the culture time was 24 h at 28 ‘C. The quantitative
determination method was verified with Aspergillus niger, and the results indicated that this determination method had good repeatability and
high precision. Under these conditions, the antifungal activities of polymyxin B against Penicillium chrysogenum and Aspergillus niger were
524.81 U/mg and 605.76 U/mg, respectively. This study could provide a reference and basis for the activity determination of antimicrobial
peptides in the process of research and production.

Key words: agar infusion method; quantitative determination; polymyxin B; mold fungi

PUBE MK (Antimicrobial peptides, AMPs) f&—2K 25U R SRR AT, 2 A TR IR A 2 3
KIFETZh. Y. AT RN 2R, AR FAT B RIE

=i

SN TR R TR RGN S FERCAINT PROBRAEIA AT i 2 ) A2 £ 0
PSR, FRT, PURIK R TR WAz fit, AE 5t R I B T AE M B 2 3
VB 2019-03-1 BONEE I B AT DL EE A iR

EEWE: “+=R"E SR IHRIBIE (2016YFF0202300; 2016YFD0400800) ; MHEY EEERLEE S P AEER, X
KB AL IHIIRE (162271270) A AT B, B, g
1EEEN: EEH (1980-), %, 8+, RIBUR, #iRpm: LB BRI T BTG AN — TR B T N2 . (BB
ERMEE: BRR (19610), B, #Bt, %, Husm: anks TR, AR KA A — P R IR B 7R

251



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.6

TR0, i A R R 1 R — R
PRI, AT DA SR B AT 52, e MR EE 73531
91.6 F1 1.2 mg/mL. #IFEERIE, RAZHAC
P FOR SR T AR O m 5 2 A I, AT
REPEBE T RAF I EEAS, BT RARIEE] 76.5%. F)
AUV P A T 2 A 2 FELT 1 R A 81 5
ASERIB IR R, KIHNY RE S RA R
e, HIHIZRATE 40%~80%. XIZEZE V5 FilF] A fi
T RAMAINER T BT A A 70 W S FRAT P VR
xS s A, W B 5 RIS B A 2 R
AT RESMREE . FTL, TR KR B it 8 T (1
Hil A EEER, (AR, PURRIITERE
TEAVFIARMEI B BB IOV R G, DETTEA
i, GRS ATELE. DAL, dnfarHERR I E S
FREIGT R R PR AR T — R A

FEGUIE RIS T3 INFE v, % 20 B v 1 A
ENFRE, FEAERNE. MR, MR
RS SR BRIV (R AE R TS 7 E
JEHIENS TP R ML, A 5S40 2
(IR PR B RV sk VR A8 B i i 22 e
TR 225V A A8 5 TR AN T 2. A= Al
gl 2L 2R A — e A, A R A E A 4%
g, FE R EEEERIE, TR AR
SRR WA RMENERRIE RS, HHERA
MEE AR SR EREYEN A, #i
SN E L R HERYE . [, SRR TR
BN VO B BUAR ARG I B K
VR RE R B S5 40 i el B Ok 5% Bk e B SE B
FRG R R RIS /7, 2T E R AT BR, G5 SR
o FT 0L, AWHEREIANE I ER GEH T
R PR B T ) R BN

AR FER HIBRR Y HO2 AT 50 R JORCA 1) 25 B
JiE ENE, W R R B X R R E
DTE %A, BT TR BRI FER S B 5 4 5 P A 2 1)
(RIZRAE 5% Z A RE U I IR B o (I R 0, SRt
KM WA RN AT AT, DA E A
TR A W B T ) B D70 iR
H AP ARG S AR HE R ST B E — e 2
fitho

1 MR5E®
1.1 R R

FR7RH : P2 HEE 8 Penicillium chrysogenum(ATCC
10106). S {h% Aspergillus niger (ATCC 16404), A

252

SIS ARAT

Regidt: DR EHERE AR FRE (PDA), b
R AEYHE ARG RSUEA A

). ZFEHR B (polymyxin B), gk
AURHAR AR HARGRI A Hrat.

FEM: — IR (90 mm), YLIRREMAELEST H &
AIRAF]; FEM (NF6.0mm, 7ME7.8mm), I
AR AT KA R A

12 WBEE

BirITlES, HINZBESSHEARERAF; FH
Regife, Dil—EREERAR; LML EL,
RERIAANBHIRA T BREE, HABEMED RN
24t EHBEE UL, 75E Interscience A A .

1.3 REF =%

131 TERGH &

FERPIAHREL 1~2 MR BR B TR T, HefhT PDA
RrIREL, 28 ClHIRIETE 18~30h, FHAEFEEL/KPEMLA
T, BUIENELUE, MmERTHEARI L, SR AR K
TR IFmR SR, &,

132 Z%HF B BIRBELH

KHITHE KT N 4.0 mg/mL £ 5 #HE B
BER SR G T AR RS, 2 B4R 0.125,
0.25. 0.5, 1.0, 2.0 A1 4.0 mg/mL 35 -

133 RAKRELSWE B AZRALKHEXZ L
INE

¥ KEEI) PDA 5572584514 45~50 °C, K 1.3.1
i £ (4] P. chrysogenum ATCC 10106 1 k1418
1% IR Z] PDA #5373, JB5), & 15 mL
Ir354E 90 mm BEFRILA, WHIG, SRERE 6 M
HAR, 132 BChlIAFKRENZREER B N
NAEM T, 4 CHPBL6~10 h 5, 28 CRF#MH
TR TR, A A B B TR SO S B 1 AR
UL R R B WRE IO AR AR, LA B B B A%
NYNAERR, 25 T B AR P 5o 51541 o e LA T £
LMRR, WIF B ZMERFIELERR, oz
W5 IR AT
1.3.4 398 M T T ik e AR
1.34.1 foREBTIRERA

IR 13,1 T BIEIE (1~5) x10°. (1~5)
x10° F1(1~5)x107 A~/mL ¥ ) P. chrysogenum ATCC
10106 fI+, LA 1%MEINEMAZ] PDA 753, il
BN R P PR 25 T PR, LR AR A ) 1.3.3 AR
W5E 7%



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.6

1342 Pk nEiiL

FEAEER R HIIIAN 50 uly 100 pL. 150 puL A
FIFRRR 2B R B IEm, HAR 1.3.3 K30
BRI T 5925
1343  FiFRIEILAL

PR 1.3.3 BIREH TS 20000 , Hil45 &
WPARE T #UG, BETE 28 CREFRF o ailss
77 18, 24 F130 h, WEHNE AR BVEIRES, MEH
Bl PE KD

DAL, BRI 3 APAT, BAPATEE 3
o GENTATL A PRI 0 B30 55 4100 A Pl A8 (] ) e P[]
RS, CARDE S REMIMIDR R B R AER BIEELL K
TS ARAE I ZE KA, BEATOTERE SR . e AN
SHERRAL
1.3.5  FENE T ik eIk

KA. niger ATCC 16404 %t 1.3.4 Z27 30 B )
SEITEBHTIERL, @2 HE B IKENEE S
PR B LA R (R MG 2, 0 P TR VS 030 7 592

L4 uEE it E

SRR AR S PI0E 1 5E LA BT PR S 77
KI5

1.5 #HAEH4

KH Origin 8.0 B HTERMERIATTRE. R,
BREE. MICREL THEOTHE. bR ZE LA AR
HEfWZ . “KH SPSS statistics 20 #4347 B EED T

2 HZBRG0Hh
21 MEREESWHBEELRFLER RS

HiF

Tramer 25EPVRI%H 4% 42 S50 047450 181 k3t 70
E R I, BB AR FE AR U S 0 B P LA TR A
TELMER R, M HBAR RMIB IR R, B T
RN AR B (1037 708 e 73, Al T HURk e T
WA G —FRifEan T JCVERAT € S E PR . X
77 5€ Bl 8 7R A T PR MO S R A E 2 A

SCERIAT 7T % % # & B X P. chrysogenum ATCC 10106
BRI T VAR S5 RRI, ZHHE B
N 0.125. 0.25. 0.50. 1.0. 2.0, 4.0 mg/mL i},
FOURE BN UE S50 BBl AT (A EAE RGP I 2t o
7, HMRAB R EHER 099 L E (B D, WE 1
ATLUE Y, = EIE 45 AW ZE 558N, 7T
DL FCAERA M FIORS S FEE AT TR, FEBT B AR B ik
B g INE T, HWETNERA —EnirtE. B
M 2 TTULE SR I 5 7R 3R A5 4 R Pl 2 B
e, HiaZEss, WERZEDN, SRER.

32
30
28
26
24
22
20
18
16
14
12
10 -IIAO -0|.8 -0|.6 -0|.4 -OI.2 O.IO O.|2 0.|4 OI.6 0|.8

Lg/ (mg/mL)
B 1 MEARENSRESIIERER Z EMEEXR

Fig.1 Linear relationship between logarithm of antifungal
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Fig.2 Antifungal test with different concentrations of polymyxin B
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Table 1 Analysis of the inhibition of polymyxin B against P. chrysogenum ATCC 10106

I El

VS 3 RSD/% BIE

RSD/%  R?

% %58 % B 4741 P. chrysogenum ATCC 10106

11.74+0.461 3.93

22.20+0.369 1.66 0.9953
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2 MFREXNSRERBHIG A chrysogenum ATCC 10106 FIZER 4T
Table 2 Analysis of the spore concentration on the inhibition of polymyxin B against P. chrysogenum ATCC 10106

FoFiRE (AmL) e RSD/% AIE RSD/% R?
10° 12.24+0.12° 1.69 19.44+0.09° 0.79 0.9893
10° 11.450.11° 1.68 19.55+0.12° 0.11 0.9978
107 11.74+0.27° 3.93 22204021 1.66 0.9982
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Fig.3 Effect of the spore concentration on the inhibition of

polymyxin B against P. chrysogenum ATCC 10106
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Fig.5 Effect of the peptide addition amount on the inhibition of

polymyxin B against P. chrysogenum ATCC 10106
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Table 3 Analysis of the peptide addition amount on the inhibition of polymyxin B against P. chrysogenum ATCC 10106

% 558% B R AnE/(uL) o3 RSD/% AFE RSD/% R?
50 11.08£0.517° 8.08 18.77+0.052° 5.19 0.9952
100 12.00:£0.089° 1.29 20.61+0.010° 1.05 0.9963
150 11.66+0.478" 7.09 19.5440.017° 1.73 0.9942

R4 EFxEEXTZEEZ=B HIE| A chrysogenum ATCC 10106 BUZESR 4T
Table 4 Analysis of the culture time on the inhibition of polymyxin B against P. chrysogenum ATCC 10106

FEIRBT 18] /h #HE RSD/% AIE RSD/% R?
18 11.14+0.44° 6.44 18.34+0.46" 3.99 0.9963
24 11.21£0.12° 1.69 19.99+0.09* 0.08 0.9958
30 11.39+£0.24° 3.75 19.47+0.11° 1.07 0.9942
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Fig.7 Effect of the culture time on the inhibition of polymyxin B
against P. chrysogenum ATCC 10106
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Table 5 Analysis of the inhibition of polymyxin B against A. niger ATCC 16404
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