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Screening and identification of myrosinase-producing lactic acid

bacteria and optimization of enzyme production conditions
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Commodity Quality Inspection Institute, Changsha, Hunan 410007, China)

Abstract: In order to screen myrosinase-producing lactic acid bacteria, palladium chloride assay was used to determine
the myrosinase enzyme activity, and the myrosinase-producing strains were screened from 39 strains of plant-derived
lactic acid bacteria. The screened strains were identified by morphological characteristics, physiological and biochemical
experiments in combination with 16S rDNA sequence analysis, and the enzyme-producing conditions of the strains were
optimized by using the single-factor experiment and response surface method. The results showed that three strains of
lactic acid bacteria(named as B244, 161 and 602, respectively) could effectively degrade glucosinolates in the growth
environment. Strain B244 was identified as Pediococcus pentosaceus, and 161 and 602 were both identified as
Limosilactobacillus fermentum. Pediococcus pentosaceus had a strong ability to produce myrosinase, and the optimal
culture conditions for the myrosinase production were as follows: 4.2 mmol/L glucosinolates was added to LB medium,
the mass concentration of peptones was adjusted to 14.3 g/L with the initial pH of 6.9 and incubation time of 16 h at
40 °C. The myrosinase activity of B244 under the optimized condition reached 117.2 U/L, which was 52.9% higher than
that(76.65 U/L) before optimization.
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Table 1 Factors and levels of response surface experiments for

enzyme production conditions optimization
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Table 2 Degradation rates of glucosinolates by screened strains of latic acid bacteria

Tk GSL F#f#2%/% WG GSL F#f#2%/% W= GSL F#f#2%/%
202) 0.62+0.003 7 210 2.65+0.027 4 169 5.01+0.100 3
255 0.78+0.002 0 195 2.92+0.021 4 261 8.14+0.038 2
159 1.08+0.004 4 198 3.26+0.023 8 251 11.51+£0.003 5
340 1.32+0.008 7 430 4.14+0.004 8 T244 42.67+0.005 7
207 2.3540.001 9 H3D 3.23+0.033 3 661 49.64+0.246 8
375 2.27+0.010 5 331 3.6240.023 7 684 56.130.069 3
343 2.05+0.023 7 T216 3.72+0.024 6 T198 51.69+0.350 7
378 2.94+0.002 1 356 4.59+0.000 3 Bk 198 61.46+0.108 3
199 2.1140.028 0 202 4.66+0.006 8 206 56.0120.440 2
348 2.66+0.017 7 156 3.87+0.048 0 602 88.70+0.558 7
166 2.5140.025 7 B198 5.48+0.000 2 63 50.7542.210 2
257 1.94+0.042 6 658 3.96+0.072 4 161 78.09+0.288 3
163 3.04+0.009 8 268 6.49+0.016 9 B244 56.75+0.424 8
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Fig. 1 Colony morphology and microscopic examination results of myrosinase-producing lactic acid bacteria
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Pediococcus pentosaceus strain SS1-3(MH828357.1)

Pediococcus pentosaceus strain UAM4(MF000324.1)
Pediococcus pentosaceus strain B244

Pediococcus pentosaceus strain UAMS(MF000322.1)
Pediococcus pentosaceus strain CM15(MH023514.1)
70
Pediococcus pentosaceus strain CM16(MH023512.1)
(b)

99 Limosilactobacillus fermentum strain 161
100 | | Limosilactobacillus fermentum strain 602
99 NR 118978.1:1-1379 Limosilactobacillus fermentum strain NCDO 1750

NR 028810.1:37-1484 Limosilactobacillus fermentum strain KP3

100
NR 028810.1:1-1497 Limosilactobacillus ingluviei strain KP3

NR 026310.1:5-1488 Limosilactobacillus panis strain DSM 6035
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NR 125811.1:77-1421 Lactobacillus psittaci
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Fig.2 Phylogenetic tree of strain B244, 161 and 602
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Fig.3 Growth and enzyme activity curves of strains
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Fig.4 Effect of glucosinolates concentration on the myrosinase

activity of strains
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Fig.5 Effect of the initial pH on the myrosinase activity of strains
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Fig.7 Effect of peptone mass concentrations on the myrosinase

activity of strains
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Table 4 Experimental design scheme and results for response surface analysis
Ny ) . bol I F3/ s R . c/ fif 15 71/
g AL Ny BlC (mmol L) UL go AL ) BIC (mmol L) P UL
1 16 37 5 8 65.126 16 12 37 5 7 102.638
2 20 40 6 7 113.524 17 20 40 5 6 67.982
3 16 40 5 7 127.485 18 16 37 6 7 89.828
4 12 40 5 6 66.772 19 20 43 5 7 115.511
5 16 40 5 7 126.151 20 16 40 5 7 132.661
6 12 40 6 7 93.146 21 16 40 6 8 90.025
7 12 43 5 7 105.248 22 12 40 4 7 112.182
8 16 43 5 8 93.310 23 16 40 5 7 126.972
9 12 40 5 8 76.601 24 16 40 4 8 87.967
10 20 37 5 7 105.525 25 16 37 5 6 86.297
1 16 43 5 6 71.345 26 16 40 4 6 77.660
12 16 43 4 7 112.359 27 16 37 4 7 110.112
13 16 43 6 7 107.497 28 20 40 5 8 81.665
14 16 40 5 7 128.890 29 20 40 4 7 91.648
15 16 40 6 6 64.541
®5 MNEEREREFENNER 25307, AR R X Ny (BP R
Table 5 Results of variance analysis for the response surface model W jj)ﬂ/(] LEA BN 20 IR B TR N
Tk SEA AWmE Br FAH Py
. - »=128.43+1.614+3.818-2.78C+5.01D+
iz 1195797 14 854.14 30.18  <0.001
4 30.94 | 3094 1.09 0314 1.844%xB+10.234%C+0.964xD+
B 174.39 1 17439  6.16 0.026 3.86BxC+10.78BxD+3.79CxD—
¢ o278 1 9278 328 0.09 13.8547-9.808>-11.59C>-39.24D>
D 300.99 1 30099  10.64 0.006 - :
AB 13.61 1 13.61 048 0.499 MR S ATAL, R P 0.055, KT
AC 41844 1 41844 1479 0.002 0.05, UilHZES R, HAY F{ER 30.18, B4
AP ] 2 0B 023 JiEIIRE BB R?=0.967 9, RWILHAG BERT 5
BC 59.47 1 5947 210 0.170
S 1E 20 R2ag=0. i SRR E
BD 465.18 1 46518  16.44 0.001 BIERI Raq=0.935 9, RIIABIEFEH NS
cD 5758 1 5758 203 0.176 WAL AR HAG A S, A T e A v T
A 1243.99 1 124399 4396  <0.001 HEpk ] LU AR R S T
B 623.50 1 623.50  22.03  <0.001 PN , NN
R FRAT B9 W 01 5 i R ke 25 40 A 4
C? 871.72 1 871.72  30.80 <0.001
D 9988.88 1  9988.88 35298  <0.001 R, il Design—Expert V13 #{F2HIARK R Z
BRI 396.18 14 28.30 (&) (A e o7 T AT L (B 8), A A5 B IR 2R 22 1)
r Iﬁ: . . . . = == R ' /,
SR3OS0 369 3 008 e IR B244 BBRT SRS S
TRZEI 26.32 4 6.58
MBI 1235416




55 50 H: 56 6 1]

WER LA RO T WL R O 0 1 M E O™ AR PE R Al

51

MEE S1/(U-LY

()

BEIE J1/(U-LY)

o>

ol ",

ez
5L

BT J1/(U-LY

37
(@) EAMRPURE SRAT AR EEN; (0) HEARBRE S IRHRIEL AR (o

o
2
R
i
2
(d)
i oS :\
=) SN
~2 RS L
[ RT
B RIS
=z <NX
®» 140
~ 1201‘"
= 1005
R
i
2

6.0 12
BACHI AR W BE 00 IR

pH ZCHAE; (d) I pH SESREECHEA; (o) BACHENTIRE SHFRRECHENN; ) With pH SHEAMRERELCH

YER

E8 ‘ERNZEEMXIB244E MR~ ERIT FEEE NS

Fig.8 Influence of the interactive effects of each factor on the myrosinase activity of the strain B244
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