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Abstract: Recently, fermented meat products have become increasingly popular owing their rich nutrient profile and unique flavor.
However, hygiene issues, such as excessive biogenic amine content, frequently occur in fermented meat products. Elevated biogenic amine
content has raised public concerns about product safety. Herein, a strain aM, capable of degrading eight common types of biogenic amines was
isolated from traditional fermented meat via culturing on a double-layered chromogenic medium and performing high-performance liquid
chromatography (HPLC). The biogenic amine oxidase activity and growth characteristics of different strains were considered in the selection
process. The strain was identified as Staphylococcus warneri according to the 16S rDNA and glycolysis analysis. Following incubation in
Luria-Bertani (LB) liquid medium at 37 °C for 24 h, the total degradation rate of biogenic amines was 18.78%, whereas the degradation rates of
phenylethylamine, tryptamine, and tyramine were 28.56%, 23.16%, and 22.45%, respectively. In addition, the effects of different environmental
conditions on the degradation rate of biogenic amines by aM were investigated. The highest degradation rate was observed at 30~40 C, pH
value 7, and under a salt mass concentration of 0%~6%. These findings provide a foundation for optimizing the fermentation conditions in the
future application of the strain.
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IR SN 45 min JE I 100 pL 2K b, %
FRERFA Y DNS-Cl ¥, o ey, 16 FAEE
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Table 1 Determination of biogenic amines gradient elution

procedure by HPLC
BiE/min - A% B/%
0 35 65
5 25 75
20 0 100
24 0 100
25 35 65
30 35 65
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123 A Y fIEEEE /)N
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file e TR
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2.1 HERBHAOB AL

IR E S 2B L SO S AT
SR RGOSR, N5 IKIURERIE G R A RE i
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Table 2 Staphylococcus strains isolated from traditionally
fermented meat samples

R BAES  FRIFEREK
KB 0d 5
K S5d 12
KB 10d 19
KB 15d 21
KB 20d 27

22 [ MR E RO Y Rk

221 AYIEATE SRR H

YR 1 A5, 8 FhAEIiEARTE M TE 30 min N5
oy, FERTHAE SR Y hRUE S B R RN R], iR
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Fig.1 HPLC chromatogram of bio-amine mixed standards.

8 MR VIR S brdh 4 HPLC WIE J5
FIETAR O WEAPER, EVITERE (O
WE MARAR, hIbriEfZ, g E ., Lotk
TR AR R H R W3R 3 R AE R FE 0.1~1 mg/L
(RIS, 8 FlEMRLIMIZeME S REAF, RP>0.99, 1t
BIIKFH HPLC WU A i AR i 45 SR T A5 LT
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Table 3 Regression equations and correlation coefficients of the

8

eight biogenic amines

il hiERtE) KMFAE H % AR
&l 8.30 =20 881x-234.5 0.998 8

R 9.51 y=28 172x+57.118 0.998 3
J& Pz 10.00 y=T71 158x+511.57 0.997 6
Va3 10.68 =101 051x-2 933.7 0.9958
a0 11.30 =95 046x-2 283.1 0.9929
B4 Pz 14.60 y=4152x-121.92 0.999 6
LS 15.47 y=48 823x-254.25 0.998 6

DIz 20.02 =51 625x-314.89 0.998 9

222 MEhEe) ik

I FHUE Bt 35 IR (0 B 0 A i HE BRI F A=
Yl EAS A e s R R £ B
AR TR H 20 MRATEVIIG R, sk L 2.

¥ 29 FROUZ sk B 2R I AR AE S AR R
) LB AR TR 315 9% 24 h 5, X 29 FRE A
AR 4 s 35 12 BREERES A e s —
SE HIREARAE L, B RUZ B 45 BAFAER A TR B 52 o
Hor aM WS IS i, AeikE] 18.78%, MR L
[l 55 E i R AR B, 00l 28.56% 23.16%.
aG KT B EYIRE MR 13.65%, EX RS
NS A E Sy RS
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At (A i ) FRYE (P2l )
B2 £YRME &R
Fig.2 Color development reaction of biogenic amine
R4 29 WRBTEREIRAEIKEX L BRRPEREZE (%)
Table 4 Degradation rate of biogenic amines by 29 potential Staphylococci (%)
H R NS ENa;: 3 J& g F R il B e AR A BY-3
aV -6.17+0.36  13.26+0.28 -15.52+0.36 -10.43+0.37 -34.76+0.48 -7.55+0.34 -37.45+0.46 -51.88+0.46 -18.17+0.38
aG 7.40£0.77  14.13£0.39 13.56+1.40 14.43+£0.30 15.3240.08 7.73£5.16  17.56+x1.06 19.09+0.14 13.65+0.91
cg -1.13+0.69  9.26+0.70  -0.91+0.80  -0.92+0.79  5.90+0.70  -2.24+0.82  -0.86+0.72  2.52+0.80 1.45+0.74
cb -6.11£0.34  -4.84+032 -7.44+0.39 -7.15+035 -4.44+0.17 -5.62+0.32 -14.16+0.43 -19.49+047 -8.66+0.35
alL 0.34+0.57  34.55+0.07 -3.85+0.02 -1.99+0.11 -7.55£0.42 -1.23+0.10 -12.70+0.08 -17.84+0.08 -1.29+0.12
R1 -8.23+0.26  -8.35+0.28 -13.01+0.30 -10.84+0.29 -20.60+0.33 -7.83+0.26 -23.87+0.28 -33.33+0.57 -15.76+0.30
R2 2224031  15.76+£0.28 -1.60+0.24  3.19£0.29 -14.30+0.55 -0.03+0.13 -16.70+0.43 -23.89+0.55 -4.42+0.16
cH 9.08+0.25  11.53+0.23  2.54+0.31 5.22+0.26 8.01+0.25 8.92+0.22 0.98+0.26 1.90+0.41 6.02+0.27
Be 11.33£2.56  12.86+2.41  5.96+2.43 8.14£2.47  -0.06+2.82  11.34+2.45  3.3242.56 2.79+2.07 6.96+2.47
aN 9.76+0.52 9.50+0.45 3.03+0.54 5744048  -14.33+0.50 9.64+0.48  -1.09+0.51 -3.14+£0.50  2.39+0.49
MSA;, 8.06+0.19  10.24+0.24 10.34+0.17 9.31+0.25 -20.26+031 11.76£0.26 -17.16+0.19 -22.42+0.39 -1.27+0.24
Cd  -36.03+£0.08 -37.56+0.04 -61.23+£0.14 -56.62+0.27 -75.97+0.85 -39.21+0.23 -19.58+0.35 -97.74+0.30 -52.99+0.11
a0 -23.83+£0.39 -23.84+0.38 -34.30+0.43 -34.30+0.41 -34.53+0.54 -26.16£042 13.51£0.31 -34.31+£0.21 -24.72+0.37
aS  -31.01+£0.65 -31.88+0.73 -47.97+0.70 -46.06+0.66 -50.10£1.51 -32.13+0.45 -1.05£0.51 -67.50+0.85 -38.46+0.63
aM  23.16+£0.28 28.56+£0.26 18.86+£0.29 22.04+0.27  6.51+0.33 22454029 14.71£0.31 13.96+0.16 18.78+0.27
aH 7.03+0.45  12.62+0.44  8.63+0.48 9.82+0.43 4.00£0.51 6.30£0.47  13.48+0.45 15.69+0.30  9.70+0.44
MSA, 1.70+0.31 1.92+40.36  -4.67£0.34  -1.91+£0.36 -15.83+0.50 2.26+0.37  -8.37£043 -10.75+0.26 -4.46+0.16
MSA; -2.5440.30  -1.02+0.27  -4.47+0.29  -3.8340.28 0.29+0.18 0.314£0.28  -2.23+0.31  0.09+0.52  -1.67+0.30
Fj 2.96+0.51 2.76£1.07 3.56+0.62 3.20+0.56 8.07+0.63 3.42+0.20 5.38+0.65 5.99+0.67 4.42+0.59
aF 1.954+0.19 4.07£0.18  -2.16+0.14  0.01£0.19  -13.40+0.27 -0.184047 -8.49+0.15 -12.81+0.23 -3.88+0.22
cN -0.58+0.31  2.32+0.34  -2.94+0.31 -1.52+0.32 -6.38+0.35 -1.95+0.50 -6.92+0.32 -9.34+0.29 -3.41+0.34
cE 0.77+0.48 5.74+0.42 2.10+0.48 1.22+0.46 8.51+0.45 1.19+0.23 4.94+0.46 7.15+0.56 3.95+0.43
Ca 5.39+0.41  12.13+037  4.69+0.42 6.06+0.39 2.87+£0.39 4.41+0.35 1.48+0.37  -0.03£0.50  4.62+0.43
aA 1.4940.68 7.08+0.59 4.51+0.65 3.41+0.64 13.81£0.40  1.75+0.64 9.19+41.78  11.90+0.57  6.64+0.70
Ea 2.924+0.29 9.81+0.31 0.78+0.30 3.15£030  -8.68+0.33 1.33£0.57  -5.54+033 -8.89+0.26 -0.64+0.34
Rq -1.79+2.93  -1.00+2.89  1.95+£2.78 0.14+291 22.87+13.16 -0.28+3.15  7.30+£2.64 12.00+£2.62  5.15+3.65
Ci  -28.03£0.39 -32.11+0.32 -64.59+0.51 -56.14+0.42 -72.29+0.29 -33.46+0.41 -33.76+0.31 -73.33+£0.86 -49.22+0.39
Eg  -2695+331 -2541+3.03 -45.52+3.99 -42.25+424 -59.36+6.19 -28.3+6.19 -2.7243.59 -77.07+£5.07 -38.45+3.96
aS  -31.01+£0.65 -31.88+0.73 -47.97+0.70 -46.06+£0.66 -50.10+1.51 -32.13+0.45 -1.05£0.51 -67.50+0.85 -38.46+0.63
A CORTIEARE AW E I, KA T BRI A ZRPATEER.
23 kB A ML il VAT G A0S
SRAEA AR A= P A N A R A R A IR R T8
ARTFRE, HEAEAREI RS pH . K —P, R, ARSGRE R 75 H R AR GE B
P T S S O A D A A A S BNA  AE [k aM. aG. aH 5 Be, MIEH: AOs BEE 1K/
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HHE 3 AT, 2272 h G4 N AR BRSSO N R N . ,
aM>aG>aH>Be. JHIAI L 3a. 3b 7KL aM. aG. 2 52 3R 3T R A KA R R
aH 5 Be R 521 BRAL B IREE 43 519: 2,16 241 BEHhaM. aG LK
236, 124, 144 5414, 3.72. 1.64. 1.54 U/10° cell, ¥ 2 BRE A A EERh T LB B 9798+, 37 C R 9%,
VUK R IR 28 A A S I A5 R B B A B TS M Y i TR 8 BER% 30 min W5E H: ODeoo nm 18, PAAE IR TA] AR AR
WAL FE . X5 Hyun-11 2R I AOs £ B4 A fE4H Fr» ODgoo nm T NMNAKR, 2 EKIMZEE]. HE 4a
MU b BAE AR M BT 23 8], FERCE AR KR D AR, aM ZEEIARE, M2 h FFUR, aM BIEEANAEK
YU ENAMIER B o B R AE K TR IE K, XTEOY; 1M aG PIRERTHIEA, 75 4.5 h JE ik AT 20,
VUK R R TS 1 /NI K, Ptk aM 5 8 h LUETFGE R e A KI; JF HAER e, Witk
aG MIEAIETE /122 5T aH 5 Be, 72 h J5 s\ BRE aM [¥] ODeoo nm 1H— BELARFFRLSIKT, 8595 24 h JaiTik
KNI 6.30 U/10° cell. 6.10 U/O° cello I, 1% BENFETH IR, Btk aM AEKIE T8 .

N s = 4 z3 5 s =%
i aM 5 aG 4k4LJ5 ST . 242 FFEEA aM 5 aG £ Kk 89%h
. 2 a . 2 a
0.030 222 aM . a b 0048 222 aM

= 0005 £ aG = 0042} 629 aG a
— . r P > ey a
3 aH B S 0.036f i e
> L PARSS S a  EEEBe i k]
= 0020 , % e = 0.030f 5 =
=) = S u 5 B
= - e = < B 5 =
o oosk | [ % &= % = G 002f a N = b
i A ) / 38 S s | k% b B b
2 o0l S = = & 0.018F = =
S 0010F i = = S = =2 =
2 = / = = 2 0012F = =
8 o005k = B a = £ =

: = = = 0006 = =

k] / a5 RS k2 s s
’ 24 48 72 24 48 72
iiE /b e /b

B3 RIHEEHT (a) FMRFERGET (b) TEEMKAREIEEGEX )
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