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The change rule of biogenic amines during the processing of Sanchuan ham
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Abstract; With Sanchuan ham made by traditional fermentation process as raw material, the mass concentra-
tion of 8 main biogenic amines in the curing, drying and fermentation stages of Sanchuan ham was determined
by HPLC, and the change rule of biogenic amines in the processing of Sanchuan ham was studied. The results
showed that:1) a total of 7 kinds of biogenic amines were detected, which were phenethylamine, resinamine,
saprolamine, histamine, tyramine, ispermine and spermine. Tryptamine was not detected out. Among them,
sapromine and spermine existed in the whole process of Sanchuan ham. The cadaverine mass concentration was
the highest in 7 species, followed by spermine. The cadaverine mass concentration continued to increase dur-
ing the processing of Sanchuan ham, and reached the maximum value in the late stage of fermentation, which
was (69.24 £12.54) mg/kg, but began to decrease significantly in the late stage of fermentation. The mass
concentration of spermidine and spermine were stable, and the mass concentration of spermidine was low.
Phenethylamine was detected only in the middle of curing. The mass concentration of histamine was low, and
the highest mass concentration was only (22.52 +5.25) mg/kg, which was relatively safe. 2) during the
whole process of Sanchuan ham, the total biogenic amine mass concentration first increased, then stabilized
and then decreased : the total biogenic amine mass concentration in fresh Sanchuan ham was the lowest, which
was (5.84 £1.30) mg/kg, and the total biogenic amine mass concentration increased significantly in the
middle and late stage of curing (P <0.05). During the drying period, the increase of total biogenic amine

mass concentration was not significant (P >0.05). In the late stage of fermentation, the mass concentration of

biogenic amine was the highest, which was (158.08 £31.35) mg/kg.
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o 0.025 ~ 1.000 y = 322.94x + 0.7345 0.999 9
b Y3 0. 025 ~1.000 y = 468.81x + 3.9190 0.999 3
T 0z 0.025 ~ 1. 000 y = 114.64x — 0.103 1 1.000 0
e 0.025 ~1.000 y = 778.03x + 34.7150 0.985 2
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Fig.1 The HPLC of biogenic amine standards
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Fig.3 Mass concentrations of biogenic amines in Yunnan Sanchuan hams during processing mg/ kg
R il SR
@ RO JE I F Eiiliis ik e DA il
HI1 ND ND 1.95+0.77 ND ND ND ND 3.89+0.53 5.84 £1.30"
H2 ND ND 3.26 £0.42 ND 0.35+0.13 ND 0.55+0.15 12.22+2.87 16.38 £3.57*
H3 ND ND 6.44+£1.87 9.61+0.82 7.21+1.42 7.82x0.97 0.93+0.22 11.96+2.86 43.97 +8.16"
H4 ND 9.09+1.9110.90+3.82 9.95+1.06 9.03+1.54 12.34+2.63 2.34+0.74 13.25+3.54 66.90 +15.24°¢
H5 ND ND 7.16 £1.77 12.42+2.08 8.80+1.83 13.74+4.84 2.6+0.53 23.58 +4.96 68.30 £16.01°
H6 ND ND 8.94+£1.93 17.90+3.43 9.64+2.01 16.83+3.75 3.06=+0.85 22.27 +4.17 78.64 +16. 14°
H7  ND ND 12.45 +2.48 24.69 £5.28 15.54 +3.14 20.45+3.84 1.06+0.24 18.94 +4.25 93.13 +19.23°
H§ ND ND 18.22+5.02 25.34+3.13 18.52+4.79 24.27+5.44 2.14+0.46 15.74 £2.14  104.23 +21.15¢
HY ND ND 24.56 £5.57 32.68 £5.81 22.52+5.25 31.52+4.52 3.52+0.75 23.22+£3.42 137.02 £25.32°
H10 ND ND 21.07 £5.84 37.41 +£4.72 20.32+4.35 34.32+6.71 2.23+0.68 25.44+6.82 140.79 £29.12°
H11 ND ND 17.23 £3.15 37.72+6.39 18.58 +2.74 37.73 £3.79  2.77+0.85 29.95+7.49 143.98 +24.41°
H12 ND ND 16.93 £4.11 47.5+8.78 16.01 £3.21 29.29+5.43 4.03+1.15 25.58 £3.79 139.34 +26.47°
H13 ND ND 10.99 £2.37 41.25+9.97 17.84 +4.88 31.03+6.71 4.56+0.93 25.39+5.64 131.06 +30.50°
H14 ND ND 11.03+2.14 45.71+7.77 14.21 £2.18 24.57+2.78 2.01 +0.52 31.42+5.83 128.95 +21.22%
H15 ND ND 14.18 £2.52  69.24 £12.54 13.52+3.82 19.03+3.86 2.58+0.36 39.53+£8.25 158.08 £31.35"
H16 ND ND 6.09£1.76 41.74+9.69 17.84+3.59 15.75+2.75 2.78+0.72 28.32+5.94 112.52 +24.45*




.6 -

a5 201849 A 4533 % 55 4

TG B 2 B R, BT R B AR
¥z Ay 0 SRR MRS IR T W A e A7 T = )11
SRR BRI L FErh, CA BRI, e
TP HE i 14 JO A YR 38 A — s S L, EL T & 19
R M A AR B A8 A L A =] B g
It R, P R B o TR R A, RO N
Jie, 3% 5 F. Wei 252 1 R. Virgili 25 (5%
RIREA AR, F. Wei 28 NBFFE & B, 16 40 5
KA (325 d) FRVRE S ARG I H 7 b
i , LA R T B o e e B i, Y M RS e Uk
Z ;100 R. Virgili 2 ABFSE % B, 76 5 K F T e
KR F S 94 R R A, R IR IR .
F T 3 7 = 1 B o T R e R 1
TEHE FE & % o KR Sy HIS dhik 3 5 K (E
(69.24 +12.54) mg/ kg, {H 11 HE K & 1A A
dh HL6 Hf 7' B0 o i BE T 0 B 3 R IR A
SRR BRI A5 A T30 , SRS e IR e A
ORI T v 3 2 Ak, JHL o SR I 11 IR
W B — LA T AR KT 2R e e I i v 1
FEah HA cp RS, 78 A RE S b 3 R K
3 .

2 2 T PR IS 7 i o B ) A W i, G
BEMEAE T A W e vh Bk, X N R fa R A 1R
A . 35 [ £ 4 24 4 45 PRR) FDA (Food and
Drug Administration ) L 5E , £ /i H 41 1% 1) 5
W RE I B 500 mg/kg ™ I BRI B 52 , i
TRk 2 At B i P 2 R ) o vk R T B R R
100 mg/kg™". AHFFE 45 50, 76 = )1 K BRI
BN L3 R 2R 10 o v A A, e
KA R (22.52 £5.25) mg/kg, 35 N4, HAE
STARE SR P ARG I H 4 e, 3 T RE S 7E =1 K
B HI A T 404 . C. Kdh 2 {58
KI5 R B R R BGE 3.5% ~
5.5% B}, 2 R 2 3 R R

TE =K iR A I T3 e, R o e
T e R S BT S R T R TR

. LEMERI T (HL, 12,13 ), B A ) e 9 5
e BEART AL /b, o KSR (HL) B9 A= W e 1)
Jot B Mk AR, A (5. 84 £ 1.30) mg/kg, 3 7]
A IR RIS A O, =1 IR T
JEAE =) BT IR EEAE 5 C A2 AT, AR
TR I R VA i 2 4 1 AR W e 7 A R RO
3. M. Laranjo 25" BIF5T % B, 5 W0 48 28 4 1%
G TR BER 53 DN 6% FEARE 3% , B EY)
e () i B vk JE M 88.86 mg/kg b TF %
796. 68 mg/ kg, Hi At e 2 i RIS i 1) IO kv
B EIHIC AR B o s B (H4 , HS , HE ),
KW JoT MR B R SR N (P < 0.05). i
25 AR ARSI (HT , H8 ) ], S A Wy e 14 5
RREHINA R ZE (P >0.05) XA i T
W T = N1 JOBB r 7K 43 7 B, 3l 7 ik
Wiy R DTG [ 2400 T 26 0 e 1) It
BER B iEAHERE K BT, AR I 1) o R vk
JEM R FE N (P <0.05) , 76 HE K & 1 J5
(HI5) , B A Wy e ) o3 o W B 3k 3 i

(158.08 +31.35) mg/kg. 3 1] HE5 = 1] K Jhl ()
N2 A B DI AH DG, 3 05 & I 199 ) VL T 5
15 C, mBAREEE 15 °C WA EATENE, "] e
P IR PR T S A R R 7 A A i

3 g

AW LML G & B L 2V E R =1 KBRS
BFFERS G, 1 = )1 KRB R R A i T A, R
1o AR L 2 LA 1 7 b AR Wi, 05 A
RO B I VERLI TR VA I A e
ARAG I 1% , HR 2 AR ] rh 0 s
e SR I RORS A AE T = 1 KR A9 A Jin I
AL RE A 7R R R BEAE T B A=W e g
FLUIEAG NG , 7 e 1) Jo 5 e S A = )1 KRB in T
A AR R I, 7R HERE T I 3108 B B OR(E
(69.24 +12.54) mg/ kg, {H7EHER K 5 A X
T S 25 AR 5 SV I FOKS IR B R 3 B F AR



WAk A, % 2 IR M An T 2 o 2 B2 09 R e AL

.7

F14) o5 e e B A Ak, T v IV K o %) e B — L
b TF AR s 48 2 e RAETE ] o A A 5 4
i 1) oG R VR B AR, d s AN Ok (22052 =+
5.25) mg/ kg, oA 4 4 8 = )1 BB A A
Tad e, BRI vk = e BT R F
Fa VR LT R B e =1 KRR SR W
ik BE eI, 2 (5. 84 +1.30) mg/kg, B i il
A, AR T T R v R B (P <
0.05) 5 ARG T4, S A 40 g 1 Jo 0 4 2 184
AT (P >0.05) 3 HEE K B2 A Y e AR
1) S LTI, MG R I S B A A e ) I
W, (158. 08 +31.35) me/ke.

AT EE N = ] KR ) it SO 4 i e 4
FERIBRAUKTE , 3 S LT R — e i SR
FEhl. SRAME SN T T 20005 0 = )1 KO, 7 22
SRIBGE M HE i, Qs il ik BRI, 6 AR
W A TR AR R I , ol s AR K T o 4 R
I T A b A P e o Tk B, AR R = )11k
BB S A B e Ak

SE -

(1] Z=##E BEAMEmTEAR[M]. L.+
B ROk Bt ,2014.

(2] WRE, MR, Wke Z I KBRERALIEY £
FEAERECHFRI]. REZLRER
i 2 37,2016 (6) :2205.

[3] Eotw,msls, i, % &&FEMBENTT
gt )] f & #5,2016,37(1) :269.

[4] SHALABY A R. Significance of biogenic amines
to food safety and human health [ J ]. Food
Research International ,1996,29(7) :675.

[5] SUZZI G, GARDINI F. Biogenic amines in dry
fermented sausages: a review [ J |. International
Journal of Food Microbiology,2003,88(1) :41.

[6] X%, E%#, 3TN REFEMEH L 2K
TR RLT]. & & FH,2013,34(5) :322.

(7] x3#, 30, TH3, % 28 FTE T

[9]

[10]

[11]

[12]

[18]

& e R LT ] A R H R ,2017,31
(6):7.

IKONIC P, TASIC T,PETROVIC L, et al. Prote-
olysis and biogenic amines formation during the
ripening of Petrovska klobasa, traditional dry-
fermented sausage from Northern Serbia [ J].
Food Control ,2013,30(1) :69.
TRE G, HAN, % RBAS &£
fi oy fo F R HI[T]. A A5 ,2010(1) 241
IE B I, E TEW)EF T AN
SERBRAMNII]. & & KBTI, 2015,41
(10) :147.

FAVARO G,PASTORE P,SACCANI G, et al.
Determination of biogenic amines in fresh and
processed meat by ion chromatography and inte-
grated pulsed amperometric detection on Au
electrode[ J]. Food Chem,2007,105(4) :1652.
MONICA R,GIANFRANCO S,MARCO B, et al.
Influence of packaging conditions on biogenic
amines and fatty acids evolution during 15
months storage of a typical spreadable salami
( “Nduja) [J]. Food Chem,2016,213:115.
KT, EBE, B, AH &P EOER
Hmdl AT R H#RII]. & & T ¥ ,2015,36
(8):216.

EORE, MO R, F R T RN
wH &[] & & # 5 ,2016,37(1) :269.
WAk, R, B, . 28 = Il KEEAn T
PHMENR ZARMCAEFARLI] BITFR,
2017,32(5) ;8.

FENFL,FHER,F ZEZ)I KT
WP HEMAERRMII]. A RF%,2017,
31(11) 1.

FEE,FER FITE,F REES P
BEBRRABR I HE NI ERERLT]. A
A i B 47,2014(9) -85,

KR, FSE, P LR, E ARATEXE
Bk e REIERL]] ¥ EA & ¥



a5 201849 A 4533 % 55 4

[19]

#,2017,17(2) :182.

TR B, ERE, L Rk TR
PAMEEAREI]. AR5 ABET L,
2012, 38(4) :192.

[20] LORENZO ] M, MARTiNEZ S, FRANCO I,

[21]

[22]

[23]

et al. Biogenic amine content during the manu-
facture of dry-cured lacoén, a Spanish traditional
meat product ; effect of some additives[ J]. Meat
Science 2007 ,77(2) :287.

HALASZ A, AGNES R, SIMON-SARKADI L,
et al. Biogenic amines and their production by
microorganisms in food[ J]. Trends in Food Sci-
ence & Technology,2015,5(94) .42.

WEI F, XU X,ZHOU G, et al. Irradiated Chi-
nese Rugao ham: changes in volatile N-nitrosa-
mine, biogenic amine and residual nitrite during
ripening and post-ripening [ J ]. Meat Science,
2009,81(3) :451.

VIRGILI R,SACCANI G,GAB L, et al. Changes
of free amino acids and biogenic amines during
extended ageing of Italian dry-cured ham[ J].
LWT- Food Science and Technology, 2007, 40
(5):871.

[24]

[25]

KALAC P. Biologically active polyamines in beef,
pork and meat products: a review [ J]. Meat
Sci,2006,73(1) 1.

European Communities Committee. Microbiologi-
cal criteria for foodstuffs:2073/2005/EC[ S].
Brussels: Official
Union,2005;12.
KDH C,KOEHLER P E. Effect of salt concen-

Journal of the FEuropean

tration and incubation temperature on formation
of histamine, phenethylamine, tryptamine and
tyramine during miso fermentation [ J]. Journal
of Food Protection,1986,49(6) ;423.
LARANJO M, GOMES A, AGULHEIRO-SANTOS
A Cet al. Impact of salt reduction on biogenic
amines, fatty acids, microbiota, texture and sen-
sory profile in traditional blood dry-cured sausa-
ges[ J]. Food Chemistry,2017(218) :129.
BOVER-CID S,HUGAS M, IZQUIERDO-PULIDO
M, et al. Amino acid-decarboxylase activity of
bacteria isolated from fermented pork sausages
[ J]. International Journal of Food Microbiology,
2001,66(3) :185.



