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Isolation, Screening and Tolerance of Histamine
Degrading Strains from Fish Sauce

ZHU Cuicui, WANG Haiying, ZHAO Yuying, XU Ying, WANG Dongfeng
(College of Food Science and Engineering , Ocean University of China, Qingdao 266003, China)

Abstract. Biogenic amines widely existed in some foods, especially in fermented foods, which have
certain hidden danger of food safety. In order to obtain biogenic amines degrading strains used in fish
sauce and other fermentation products, non-biogenic amines producing strains were primarily
screened from the natural fermentation fish sauce by double-layer chromogenic medium method,
which was re-screened by high-performance liquid chromatography (HPLC) method to obtain a
strain MZ5 with high efficiency of histamine degradation. The strain was identified as Pichia
kudriavzevii, and the strain showed high histamine degradation activity in the range of 10~200 mg/L
histamine concentration, 0~5% volume fraction of ethanol, pH 5~7 and 0~8 g/dL NaCl. The
histamine degradation rate was 98.61% at the initial histamine mass concentration of 50 mg/kg and
pH 7. Pichia kudriavzevii had good tolerance to ethanol, pH and salt concentration, and could be
used as the fermentation preparation. This study could provide a research basis for the development
of biological amine degradants in fermented food.

Keywords: histamine, separation and screening, histamine-degrading strains, tolerances, Pichia
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Table 1 Determination of biogenic amines gradient elution

procedure by HPLC

0 50 50
6 30 70
10 23 77
17 23 77
18 10 90
33 10 90
34 50 50
35 50 50

X:(ClgiCZ)me%
K X HAEYIREREF R, %;C, AT HEER 2 A
FE G A W o TR B mg/ s €, Sk 432 o B R 19 R
A ) g o B VR B mg/LL
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Fig. 1 Separation and screening of bioamine-lowering

strains by double-layer chromogenic board method
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R2 BSHRBEMRBEEEST 24 h EHERERYER

Table 2 Secondary screening effect of 25 potential amine—lowering strains cultured for 24 h

K i 3R [,
"

75
1 MR1 63.85 88.33 28.52 46.66 / 46.29 39.49 / 18.19
2 MR2 38.31 50.37 / 4.14 4.69 / / 14.22 46.56
3 MR3 41.52 52.85 20.38 2.75 / / / / 24.20
4 MR4 53.74 68.16 23.14 8.64 / 4.17 / / 23.58
5 MRS5S 60.49 73.01 6.00 15.35 3.48 12.63 10.61 4.00 34.13
6 MR6 55.81 63.30 32.18 13.39 / / / / 43.04
7 MR7 38.16 53.93 7.24 13.08 / / / / 54.45
8 MR8 56.08 6.28 28.10 11.05 / 5.96 / / 24.27
9 MZ1 53.88 60.78 19.03 31.12 13.46 15.00 6.85 6.40 62.69
10 MZ2 47.20 60.42 11.18 8.71 / 1.95 1.01 / 23.14
11 MZ3 53.74 69.14 14.39 12.59 / 7.99 2.41 / 30.16
12 MZ4 44.43 56.17 7.61 6.89 / 1.45 / / 13.90
13 MZ5 54.59 65.10 0.89 11.40 20.86 14.89 0.32 12.66 42.32
14 MZ6 50.78 62.62 14.19 19.73 / / / / 47.55
15 YRI1 10.25 6.28 26.54 15.58 49.45 243 1.73 / 24.71
16 YR2 21.62 16.63 23.45 16.60 7.81 / 433 / /
17 YR3 10.94 19.86 5.62 1.23 / / / / /
18 YMI 14.24 19.73 19.54 4.02 / / 1.34 / /
19 YM2 12.26 9.82 15.15 10.18 5.94 / 1.87 / /
20 YM3 15.27 34.57 38.92 8.99 20.08 / 6.22 / /
21 YM6-1 12.26 13.13 24.90 1.89 / / 0.07 / /
22 YM6-2 12.07 9.19 11.17 3.01 172 / 0.42 / /
23 YZ1 / 0.64 / / / / / / /
24 Y72 2.62 7.20 8.19 5.17 5.19 / / / /
25 YZ3 0.14 12.90 12.73 9.81 5.86 / 3.20 / 7.18

2/ R TR AR OCR

R3 AKEKRESR 72 h BEHMERYER
Table 3 Amine-lowering effects of 4 strains cultured for 72 h

"
i

1 MZ1 95.72 67.06 79.14 78.52 84.49 100.00 81.77 74.88 77.18

2 MZ5 97.97 79.28 96.03 78.58 91.97 97.23 93.24 73.65 82.71

3 YR1 88.94 60.74 65.46 71.22 81.20 90.41 72.58 70.88 73.77

4 YM3 92.89 62.46 87.88 72.85 78.25 99.42 76.41 56.64 80.72
Lactobacillus  plantarum | Pediococcus pentosaceus ok itk 2L i R BT

Weissella cibaria, 1R-EHEM T NIHEm T, nTRFRAL
30.27% WY HIE; Lee 55 0 1 ) 22K 28 FAT 16 DO5-1
BT, AT REAR 34.00% 14 25 1 F1 30.00% (1
SOEY M (X0 BT Ay BO) P, X Bk (P
kudriavzevii-MZ5) 7] LR 20 e 55 9 Fh AW i | 21
R i 3 T | J5 S T Rl O T B R

2.4 P. kudriavzevii-MZ5 B #k it 3 14

2.4.1 P. kudriavzevii —-MZ5 & # 8 & Kk th &
T MRS \MRSB 5 72 3 W P. kudriavzevii-MZ5 15 3%
72 h AERK I Z UL B 3, AT HNZ B HRTE 0~3 h N 4b
TR, 7 3 h J5E K, 7F 24 h B} ODgy 248
M3 hAFA 0.1 3ms 0.8, XM 3 h i,
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Fig. 3 Growth curves of P. kudriavzevii-MZ5 in biogenic
amine—free and biogenic amine—containing media
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Fig. 4 Effects of histamine mass concentrations
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Fig. 5 Effect of ethanol volume fraction

A& S L £ 2L 2022 FE M1 BE 3



RESEARCH ARTICLE

ZHU Cuicui,et al: Isolation, Screening and Tolerance of Histamine

Degrading Strains from Fish Sauce

R T 5%IT, 20 i W ff 5 1 B 5 24 SRR By B0y
L0% I, % 7 (1) 20 J¥e B it 320 1.02% o 3% PT BB /8 o
i SN T A A K 2 T A e A AT
.57 B 520

244 pHw®ra  FEE pH BYIEIN, BR8240 i %t
P. kudriavzevii-MZ5 WA KIF TR E 2w, MK 6
A AT, MZ5 Rk AT 7E pH 3~9 BIIREE R AR K, 7E pH
3~5 B, T2 TR B 4 A= 0 e 4 ik 236 RN A ) kB A pHL T
TG, X AT RE R TR pH BB R, AR A K 8%
RGNS, FBUEY RN BOE TR %R B Y R
AU I P AR 2 pH KT 7 B 32 TR R A= ) e B
fif bl pH & i R, 3X T GBS K pH X B P
T R, P e pH A 7 IS 2 i R i R A e T

ik 98.61%,
LOr o wmzs
e MZ5+50 mg/LZH %
0.8} ,/i-# ——
0.2
0 L L L | L )
3 4 5 6 7 8 9
pH
(a) pHXFP. kudriavzevii-MZ5% K [FI 501
s
// T~
6 7 8 9
pH

(b) pHAT AR (¥ 50

B 6 pHNEMEKKEYRERENZMN
Fig. 6 Effects of pH on the growth of strains and the
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