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A microplate bioassay to determine g-polylysine based on
antimicrobial activity
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Abstract: Based on the antimicrobial activity of e-polylysine, a 96-well microplate bioassay was estab-
lished to rapidly determine large numbers of e-polylysine samples. The results showed that a high cor-
relation coefficient (R*=0.997 5) was obtained for linear regression in the e-polylysine concentration
range of 100.00—500.00 mg/L with 10’=10® CFU/mL indicator strain (Micrococcus luteus) and the in-
cubation time of 4 h. Using these parameters, the microplate bioassay has showed good precision and
accuracy, and the relative standard derivation (RSD) and relative derivation (RD) were lower than 3.5%
and 3.0% respectively. Compared with the results by Itzhaki method and HPLC assay, the microplate
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bioassay showed no considerable difference with HPLC, but could directly indicate the inhibition activ-

ity and more suitable for rapid determination of numerous samples, which could be used for g-polylysine

quantification in fermentation process and high throughput screening from large numbers of mutants.
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Effects of initial Micrococcus luteus concentration
on MICs, of e-polylysine

Table 1

SRS 7 TR LR VR MICs,
Initial indicator strain concentration (CFU/mL) (mg/L)
4.0x107 73.39+2.42
7.5%x107 98.34+4.51
1.0x108 124.67+7.76
2.0x10* 170.36+8.90
4.0x10* 200.93+7.37
1.0x10° 822.42+9.63
L6 1 g
14 t
12 f / ? o
1.0 / 2874
8 08 T —e— 50 mg/L
06 L —A— 75 mg/L
: —u— 100 mg/L
04 | —0—200 mg/L
- / —A—400 mg/L
I —o0—600 mg/L
0.2 % —v—800 mg/L
00 " n 1 n 1 n 1 n 1 n 1 n 1
0 2 4 6 8 10 12

¢ (h)

1 eBREBEERINN IR E OGRS 7R B 15w B 8 X 0050 3 R a2 0
Fig. 1 Effects of e-polylysine adding concentration and incubation time on inhibition activity
Note: A: The initial indicator strain concentration was 4.0x10” CFU/mL; B: The initial indicator strain concentration was 4.0x10* CFU/mL.
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Ao 1 Y FRITGT IO 18 410 T 384 (51, A5 381 e ¢ 1) 41 o6
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JL N SRR AR e R, et mlE )y 2
g y=191.50x-8.87, IR R* 4 0.997 5,
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y=0.267 5 exp [¥/(~48.341 7)]+0.350 0
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Fig. 2 The exponential regression
g-polylysine concentration and OD value
Notes: The absorbance at 600 nm were measured after 4 h at
4.0x10* CFU/mL of the initial indicator strain concentration.
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Fig. 3 The dose-response curve of Micrococcus luteus to
g-polylysine

MRYEE 3 Frigay a5, Aot e
IR E) MICo. MICso. MIC g0, FIrfR&ERMNE 2
IR

z2 RHEENEREMKEOIE T
Table 2 The inhibition activity of e-polylysine to
Micrococcus luteus
RS R MIC (mg/L)
Indicator strain MIC , MIC 5o MIC 100
oy
AR 4632539 307.42+8.93 568.51+14.03

Micrococcus luteus

2.2 JIETEMERIE
22,0 FEEERW: 3 M 4 5550 TR 96

TACFL ARSI 532 04 H PO %85 B2 R0 H TRDRS 28 B . H 3%
AL, T AL S8 A AR AR v i 22 (RSD)43 318 2.93%
F13.33%, ULEHZ TN e- R A R I T Bl
LA B ) E B

3 WIALREYENEN B NEEE
Table 3 Intra-day repeatability of microplate bioassay
IR REL HBAE W 5E(E 25 IR [ i AF XS A 1 2
Test number Theory value (mg/L) Experimental value (mg/L) Recovery (%) Relative standard derivation (%)
1 400.00 383.01 95.75
2 400.00 392.31 98.00 2.93
3 400.00 408.10 102.00
4 400.00 404.98 101.25
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A A= A I A5 1) 1) AF X A o et 22 (RSD) FAH X
Z(RD)H/NT 3.5%F 3.0%, Ttzhaki 7515 F] A9 AH
XoF A it 22 (RSD) FUAH X i 22 (RD) 43 1 /N T 8.5%
F1 7.0%, HPLC 45 2] i AH X A5 1 f 22 (RSD) FIAH X

22 (RD)Y/NT 3.2%F1 2.5%, 16HH A 5L 56 H 57
1) B P 0 3 2 B S AR T AR G i FR SR, i L
A5 HPLC KIEER IR EE, & —Fh sy, o
T AR SRS &~ ZR A SRR A ol 1 i T v

5k

AREICH e- TR M A, LRADR
HEAL P AT P AN B AR A BAL AR R R A 1
HESL T LA S ORI 18 7R T, BE AR e e- SR
RN RS PR B LR AN o 5 A DT A L, B
FLAR A= Wy R vk BAT R VR B FIORS 4% 8, ELA%
PR B A PRGER Y L SRR (R 7), R— P

3
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Table 4 Inter-day repeatability of microplate bioassay

TR UL B (E € {8 25 1 R s AEX A i 2
Test number Theory value (mg/L) Experimental value (mg/L) Recovery (%) Relative standard derivation (%)
1 400.00 385.01 96.25
2 400.00 386.12 96.50 3.33
3 400.00 405.01 101.25
4 400.00 411.13 102.75

FS5  MELREAGN T LB B KL

Table 5 Recovery experiment of microplate bioassay

I YO T oty e B T i S R AR SEHRE BN AR B YR FE XA VE R 22
Sample concentration Adding solution Experimental B & The average of Relative standard
Test number . .
(mg/L) concentration (mg/L)  value (mg/L)  Recovery (%) recovery (%) derivation (%)
1 365.72 400.00 377.86 97.50
2 340.00 400.00 368.72 99.36 99.82 2.58
3 465.89 400.00 438.13 102.59

Ro6 MILIREMENE. BEEBIEXF HPLC ERIMNE R

Table 6 The experimental results of microplate bioassay, Itzhaki method and HPLC assay

HPLC ¥ AL AR A W 4G 75 FH A 12
HPLC assay Microplate bioassay Itzhaki method
P35 B ARXIARHEMR 22 AR 22 FIME AAXIARER 2 AAXM2E CFME ARXARMER S AR 2
Average Relative Relative Average Relative standard  Relative Average Relative standard Relative
value standard derivation value derivation derivation value derivation derivation
(mg/L) derivation (%) (%) (mg/L) (%) (%) (mg/L) (%) (%)
49.95 3.16 —0.10 48.54 2.34 -2.92 47.27 8.42 —5.46
98.72 1.95 —1.28 102.03 3.25 2.03 106.62 5.89 6.62
199.80 0.23 —0.10 200.04 1.29 0.02 196.13 4.05 -1.94
460.84 0.45 2.41 452.33 3.15 0.52 465.78 6.13 3.51
810.38 2.58 1.30 797.98 1.65 —-0.25 782.39 5.39 -2.20
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Table 7 Comparison of different methods for e-polylysine determination

HPLC % AL AR A W A v FH R 12
HPLC assay Microplate bioassay Itzhaki method
K59 % Precision RSD<3.2% RSD<3.5% RSD<8.5%
WERIE  Accuracy RD<2.5% RD<3.0% RD<7.0%
About 10 min for sample processing About 10 min/microplate with el Bl L

il # B [A]  Preparation time (including shaking 30 min,

and 30 min for system stabilization multipipette and 4 h incubation st gaon 19 mm)

%€ A (8] Reading time 15 min/sample Seconds/microplate 1 min/sample
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[D]. Kt FHRHE KT L Hlk i85, 2004,
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