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Comparison of the Physiochemical Compositions and Biogenic Amine Contents
of Salt-fermented Fishery Products fromy Different Raw Materials
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This study was conducted to understand the quality characteristics of 89 types of commercial salt-fermented fishery
products by measuring their physiochemical compositions and biogenic amine contents. All samples had the follow-
ing measurements; 41.59-89.20 g/100 g of moisture, 1.71-25.70 g/100 g of salinity, 3.21-7.05 of pH, 0.80-2.93 g/100
g of total nitrogen, 87.02-1,296.78 mg/100 g of amino nitrogen, and 7.30-926.34 mg/100 g of volatile basic nitrogen.
The physicochemical components differed extensively between samples from different raw materials, including, fish,
shellfish, and others. Histamine (0 to 1,072.2 mg/kg), putrescine (0 to 2,536.4 mg/kg), cadaverine (0 to 545.2 mg/kg
of cadaverine), tryptamine (0 to 1,287.9 mg/kg), and tyramine (11.3 to 563.3 mg/kg) were the major biogenic amines
detected in the samples. These findings suggest that salt-fermented fishery products meet the domestic criteria but
have different ingredient compositions and most had high biogenic amine contents. The results suggest that it is
necessary to establish criteria for evaluating the quality characteristics using the ingredient composition and biogenic
amine contents of commercial salt-fermented fishery products.
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M OB o= Jere FL Ao AelA Qrk(Halasz et al., 1994;

Silla-Santos, 1996; Greif et al., 1997; Shin et al., 2019). 18

RS SabEe] HA)] EE NS URE sjo] A
FHS 7hsto] Ap7F Ashut njAgEo] Eff Aol oJsto] Wa
A7 AL Wsh(MEDS, 2021), 952] E5, AR £,
Azl uel 7 £57k ohe- crepshokKim, 2020). A2
0] B0 ure Qro] T Aso] BajElo] AL of
u] =4kl betained} -2 A A3 e o8 At 1L
wHabol A ofuieAbe vlAE 5o YAl ojsto] &
et 2h8 50 | sto| Eof AlE Y] ofn| gt} ofu| 7] A
o8- 53]l biogenic amine {7} A4 H t}. Biogenic amine

F(BAs)+= putrescine, cadaverine, spermine, spermidine, ty-
ramine, phenylethylamine, histamine, tryptamine 5-°]™, &
B2, drtzols, sl el SO A Sl A =4
2 dA dom, A2 9 dd2d 5o e AFe] gt

L BAs®] QA o]l fraliAd o] &AL, o] 5 histamine> 4x%
= A3k AU Aol o] Al A =R A ZAI7F LA
(LA 0 =2 200 mg/kg o) AFIshs A5 AE=A
ojuh, WA, de|A] 5= fFdste] s|AEl FEo] H 4= gle
™, tyramine> E ko] Toiste] LS Y HESS Y
Sh= Aoz A4 A Qltk(Bardocz, 1995; Rawles et al., 1996;
Shalaby, 1996; Cho et al., 2006; Shin et al., 2019).

A0 BAsol| thgt A= = of] Alite] = EAHA 1 7}
L] 431 2] biogenic amineS et 2 7}of| tjgt Uj-g-0]
FE o]F1L )2 H(Kim et al., 2000; Jang et al., 2004; Cho et
al., 2014; Um et al., 2018), AZ-F2] <44 7171 k2 biogenic
amine 9] WS} Az} w720l ] vfo] @44 ofnl
S 241 59 A7 3= tk(Ko et al., 2017; Shin et al.,
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2019).

et ARRY FAIES WlEEoR WAAR
(KSA, 2021a; KS H 6022)9] 3¢ &, 24, ofu|i Al
Ak, Aol e 7|20 skl 9o, kI A ZH(KSA,
2021b; KS H 6021)2 gk, A, 240, di=+ op7pu], 27,
2, 715 e Aol Hsted A, S8, AR, 44 g
E1Z0 R Ao et PAAEAAS 4 L Aol B
B HE A PAIE AR FAUAT o EE] 71214

A=A FYw, el Fu|, o] &, Heje} el 2 MAE o

He a8, Fo, ol -2 B A P, Aol 3
Hm, M, Fojet o] 5S FA7IE0 R Akal ATHNFQS,
2021). ‘AJ&0] 712 9 FA (A EFA) oA Rz
o, EFE A A, BER oL <o 7] A& HAIEHL
CHMFDS, 2021).

_’j_?—HL]— Zjl—_o,] HP:QE].Z*]O“/H N—]/H_‘q‘— BASJ:_ _?4]}\1-]0 7( J Al oﬂ
FFE v AR dHA o] ALF] AUIEAYS B
7Vel= A EZ o] LE| 2 YAV, ALE o] EA7|Zo|| LT
o] 9JA] &t Um and Park, 2015).

whebd B droe gEa A 9 SEET Qe A

&i

2, oA, MelE AE diol wet osisby 4E-e HliLe)
1! histamineS 233+ BAse| g 2428 53 —C’FE] e} 4=
APEEE AL o] LA 7|22 sl 98t 7|2 AlE 2 88k

2} 394,

M=

A= E ek dalieh Aot A& S o= A H &

SHIL A= 89F ] A RS FUB oS ARE HRo]
ZH AR 24730 75 5 )

Z QS5 Ve YRR A RE AR 3RS
/\]—»9-0]-011:} 3} ol 744 °o Wz AR 10&, 7ike] AA 5&, 2
A HA 1E5S AHgstlen, Adl= o 2 FERE AlxE
A& 527} 455 A5 CH(Table 1).

S8 RS 105°CollA] AJRA7H 2 HI(AOAC, 1995)0 2

Aok A9 g AgNOE 0] 3+ Mohr] 0 2 B4
S THMEDS, 2021). pH+= pH meter (Orion 3 star; Thermo
Fisher Scientific Inc., Beverly, MA, USA)Z Ao A =%
3ttt & A4 FK(total nitrogen, TN)-2 semi-micro Kjeldahl
Ho g BA5IY 0m(AOAC, 1995), oF1|i=AMA A 4x(amino
nitrogen, AN)+= Formol A& Hof wla} FA45}% 31 (MFDS,
2021), 3]EH4d 7128 A (volatile basic nitrogen, VBN)-2 Con-
way unit& ARE-5l= 1) gFERAPH (Ministry of Social Welfare
of Japan, 1960)= o]-&-35}%tt.

Biogenic amine® &z 24

BAs gF-2 A1%2] 71 W A A EE ) W of) wheh &
A3 THMFDS, 2021) A& 5 g0l 0.1 N HC1 25 mL-& 7}5h
F sk, ol YHRE@000 ) & 43k ol
3 A RO 2 MR EEEAT A RAE 247 1 mL
S AF o] Y1, PR EZE2(1,7 diaminoheptane S 0.1 N
HCIoll 0] 5 mg/mLZ 3t Yofof] 0.1 N HCIS.Z 100 pg/mL
ZA) 10 pLe} 323} Na,CO, 0.5 mL, 1% dansyl chloride-8-Y
0.8 mLE ¥l Zgetk &, U}'7H‘€ sto 45°Cofl A TAIZE 4]
3}s51al, 10% proline 84 0.5 mLe} ether 5 mLE 7150 10
A A N *J%Cﬂ & Foto] A 4553t F acetonitrilel mL
£ Yo] o33t Z1& HPLC (Acquity H-class system; Waters,
Milford, MA, USA)® 54815t} 3 21104 BAs= hista-
mine, putrescine, cadaverine, tryptamine, tyramine, 2-phenyl-
ethylamine, spermidine, spermine 852 £435}%it}.

o] whet ERe ALFO 7, A9, pH, T4, ofn) e
A A, d S A 71 4 oS Table 29F At} o] 75
22 A 2459 SEI A TR 41.59-70.78 g/100 g
3} 1.95-20.44 /100 g™, pH:= 3.92-6.140] 9]t} 22 4 3

2 1.20-2.93 g/100 g, oFu| =AM R 4 2 3]k o 7) Al 4 B}
o% 77} 87.02-1,273.30 mg/100 g 2 21.94-598.99 mg/100
go| it

75 YE= 3 AL 959 4k A o o2 62.69-78.53
2/100 g7t 2.48-14.69 g/100 go|=], pH+= 3.21-6.080]3ich. &
24 S 1.32-1.95 /100 g, o] =AM A A 2 3Rk ¢
71424 Fheke 77k 241.38-722.92 mg/100 g 2 8.53-120.93
mg/100 go] At}

7IEbRE YRR 3 AL 3159 Ry Al g 49.81-
89.20 /100 gz} 1.78-22.90 g/100 go|m, pH:= 3.22-7.05¢]%)
o} 244 FHFL 0.8-2.81 g/100 g, obn| A A A @ 3]t
71 A% ke 7k7F 103.38-1,236.69 mg/100 g 2 7.30-
355.41 mg/100 go| 1 tH(Table 2).

Ak, et 9ol AZe] A T2 4.03-7.46 g/100 go]
o, AA10] A1 FHES 21.40-26.69 g/100 gO 2 UEES
o, o] 5 A 79| FA 7| A4 gk 24.05-124.60 mg/100
g0 & B 1% Q) rHKim, 2008).

16% HA ] 425 FHEL 65.73-71.09 g/100 g, 214 3k
17.48-25.70 g/100 g, pH= 5.35-6.91 2 Lepytch, 2244 3k

2-1.06-2.23 g/100 go| ], ofu] AR 2l A Ul F]UkAT o 7] 2] A
?}%t% 721.51-1,518.49 mg/100 g7} 169.01-926.34 mg/100 g
= Uehgth

WA 1059 SHa

2 65.73-71.09 g/100 g, A1 &
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Table 1. The profile of samples in commercial salt-fermented fishery products salt
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Type

Material

Sample name (Korean and English name)

b
o

Jeotgal

Fish

Myeolchi jeot (B X|H, Salt-fermented anchovy)

Galchi jeot (ZX|H, Salt-fermented hairtail)

Galchi sog jeot (ZX|&%, Salt-fermented hairtail)

Jalidom jeot (Xt2|=H, Salt-fermented damsel fish with seasoning)
Hwangseogeo jeot (2t40{%, Salt-fermented yellow croaker)
Bendeng ie jeot (HiT0|%X, Salt -fermented large-eyed herring)
Gonori jeot (12|, Salt-fermented Thryssa koreana)

Jeoneobam jeot (T10{&4%4, Salt -fermented gizzard shad stomach with seasoning)
Jab jeot (&%, Salt-fermented various fishes)

Daeguagami jeot (LHF20}7t0|, Salt-fermented cod with seasoning)
Kkongchi jeot (BX|%, Salt-fermented pacific saury)

Jeoneo jeot (F10{%, Salt-fermented spotted sardine with seasoning)
Kkanali jeot (77tLt2| X, Salt-fermented sand lance)

Myeongtae jeot (BE{H, Salt-fermented pollack with seasoning)

Shellfish

Bomal jeot (2%, Salt-fermented top shell with seasoning)

Jeonbok neajang jeot (M= %A, Salt-fermented abalone with seasoning)
Jogae jeot (2743, Salt-fermented clam with seasoning)

Origul jeot (0{2| 24, Salt-fermented oyster with seasoning)

Bajirak jeot (HIX|2tA, Salt-fermented manila clam with seasoning)

Others

Meongge jeot (HA| X, Salt-fermentedsea squirt with seasoning)

Sungge jeot (‘4| A, Salt-fermented sea urchin)

Toha jeot (E513, Salt-fermented freshwater shrimp with seasoning)
Heasam changja jeot (i A &K, Salt-fermented sea cucumber entrails)

Heasam neajang jeot (5L &%, Salt-fermented Sea cucumber entrails with seasoning)

Saewoo jeot (M<SA, Salt-fermented shrimp)

Gonjaeng ie jeot (E2™40|H, Salt-fermented mysida)

Gabajingeo jeot (Zt2 01X, Salt-fermented cuttlefish with seasoning)
Kkolttugi jeot (B571%, Salt-fermented baby octopus with seasoning)
Ojingeo jeot (20, Salt-fermented squid with seasoning)

Nagji jeot (<t X|A, Salt-fermented long-legged octopus with seasoning)
Changran jeot (Z2t, Salt-fermented pollack intestine with seasoning)
Myeongran jeot (H'-tX, Salt-fermented pollack roe with seasoning)

A A A gl W OON A A g w A AaAlAaAa A A A A A A A NN NN o

Aekjeot

anchovy
Sandlance
Hairtail

Myeolchi aekjeot (B x| %, Salt-fermented anchovy fish sauce)
Kkanali aekjeot (77HLt2|2 %, Salt-fermented sand lance fish sauce)
Galchichang aekjeot (Z x|, Salt-fermented hairtail fish sauce)

-
o

Sikhae

Fish

Okdom sikhae (2&A!5l, Salt-fermented red tilefish with grains)

Gajami sikhae (71Xt0|Al5Y, Salt-fermented flat fish with grains)

Gajamibap sikhae (7} 0| gAI5H, Salt-fermented flat fish with rice)

Dorumuk sikhae (=25A15l, Salt-fermented sailfin sandfish with grains)
Hoesdaebap sikhae (2ICiE+AIGH, Salt-fermented black edged sculpin with rice)

Cephalopod

Ojingeo sikhae (2 0{Al5l, Salt-fermented squid with grains)
Ojingeobap sikhae (& EHAIGY, Salt-fermented squid with rice)

A Wl A A A ala o;m

Total
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©
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2E2 18.69-25.70, pH 5.35-6.910]1], ofu] WA Al A 22 4
g S A 7| A 40 3HRe- 217} 882.06-1,296.78 mg/100 g,
1.26-1.88 g/100 g, 177.13-926.34 mg/100 go] I}

7 AR 550] E 9 A S 68.39-69.58 g/100 g
T} 20.68-24.05 /100 go|H, pHE= 6.08-6.575 UFebtoH,
ofu| i A, AL} AT A9 T 721.51-
1,171.69 mg/100 g (AN), 1.06-1.61 g/100 g (TN)Z} 169.01-
275.45 mg/100 g (VBN).©.& epyie,

AR AA O] 7 FHES 69.15 g/100 g, A1 TS 174
g/100 g, pH= 6.490]m, FA 4, opnlieibd A s, ¢
718 4 $heke 747F 2.23 g/100 g, 1,518.49 mg/100 g, 355.41
mg/100 g& 2 LrEytTY

ol z19] CODEX 7]%(CODEX Alimentarius Commission,
2018)2 A4 &=F2 20 g/100 g, pH+ 5.0-6.50]H, S2 49}
ofu| i AR A 4 0] RS Zk7F 1.0 g/100 g9 400 mg/100 g
ol ATt v WS uf, 7H2Fo) ke Al RAPE R F513 2fo]
7 on, 7|E o g E = AR E s AR YERITh
ol & Ait= AlF 5 A WA 9 o]ashA] A+ bl thgt
A Al fARSE 710 2 e TH(Kim et al., 2000; Jang et
al., 2004; Kim et al., 2011; Cho et al., 2014; Um et al., 2018).

Al8fl(95) 9] a1t A 99| e 55.56-72.65 g/100 g&t

2 S

1.71-4.59 g/100 go]H], pH= 3.32-5.080]3lt}h. 224 e
0.80-2.49 g/100 g, o] =AM A A 9l JRHI A7) A A ek

77} 90.25-429.62 2 13.44-35.62 mg/100 g= L}EFITY,

o1 (S, 7], S, =R5)E YRR g Alsf 559 o
3}ahA] AJE-S 63.46-71.26 g/100 g (525), 1.72-4.51 g/100 g
(A1), 3.36-4.92 (pH), 0.97-2.49 /100 g (TN), 90.25-429.62
mg/100 g (AN), 13.44-35.62 mg/100 g (VBN)©.& UFEfstar,
FERHANE AR T A8 452 o]/ E dEE T 4]
ot o5 ol ARSI O U oA A S ol F
of v|sto] thas Wokt. o5 A= 7HAbu] o e Al s o] A
(3.40-3.99 /100 g)7}+ o] A4 2 4(145.94-204.81 mg/100
g) o] Aot FARSHIEHCha et al., 2004).

A0 o] 3ke} A1 ek YA RO Firoll whet et
Zpol 7k Qloitt. HFE YRR 3 AL o] 7ol 7Et SAES
YR E AT H W FE o ofn]leAbd A4 ko] W Ao
2 ettt whEe] S A7 A S AR o R o7
£ 9RE g Ado] E8ith dAL YR wE Aol A
gkot A o] Zite| A A of] ulal g H 7 H 4 Tk
o] E7 UEhtaL, Alsiroll A= ol fek Al 1tol o]3ksh4
g-9] Ao 7t glSich

Table 2. The contents of moisture, salinity, pH, amino acid, total nitrogen and VBN in commercial salt-fermented fishery products

Type Material Moisture (g/100 g) Salinity (g/100 g) AN (mg/100 g) TN (g/100 g) VBN (mg/100 g) Sample No.
Fish 41.59-70.78 1.95-2044  3.92-6.14 87.02-1273.30 1.20-2.93  21.94-598.99 24
Jeotgal Shellfish 62.69-78.53 2481469  3.21-6.08 241.38-722.92 1.32-1.95 8.53-120.93 9
Others 49.81-89.20 1.78-22.90  3.22-7.05 103.38-1236.69 0.8-2.81 7.30-355.41 31
Anchovy 65.73-71.09 18.69-25.70  5.35-6.91 882.06-1296.78 1.26-1.88 177.13-926.34 10
Aekjeot Sand lance 68.39-69.58 20.68-24.05 6.08-6.57 721.51-1171.69 1.06-1.61 169.01-275.45 5
Hairtail 69.15 17.48 6.49 1518.49 2.23 355.41 1
Sikhae Fish 63.46-71.26 1.72-4.51 3.36-4.92 90.25-429.62  0.97-2.49 13.44-35.62 5
Cephalopod 55.56-72.65 1.71-4.59 3.32-5.08 119.37-229.71  0.80-1.48 13.44-22.73 4

VBN, volatile basic nitrogen; AN, amino nitrogen; TN, total nitrogen.

Table 3. The contents of biogenic amines in commercial salt-fermented fishery products (mg/kg)

Type  Material HIS PUT CAD TRY TYR PHE SPD SPM  Sample No.
Fish 8.5-458.9 10.1-2,562.2 ND-149.1 3.9-1,287.9 12.8-563.3 ND-251.1 ND-46 ND-1.8 24
Jeotgal Shellfish ND-149.8 ND-1,139.5 ND-236.6, 5.4-418.6 11.9-519.8 ND-50.6 ND-13.6 ND-60.4 9
Others ND-24.9 ND-153.7 ND-124.0 ND-154.0 11.3-441.2 ND-11.8 ND-30.1 ND-2.2 31
Anchovy 275.0-565.9 30.9-2,370.9 7.2-318.6 145.8-613.1 53.5-463.5 15.2-81.6 ND ND 10
Aekjeot Sandlance 120.9-808.9 67.6-2,536.4 11.2-450.2 298-630.6 166.5-550.6 41.2-87.1 ND-1.3 ND 5
Hairtail 1,072.2 3,201.4 545.2 658.2 467.4 89.1 ND ND 1
Sikhae Fish ND-89.6 39.6-798.6 ND-71.5 ND-50.1 20.9-149.6 ND-9.9 ND-2.7 ND-2.1 5
Cephalopod ND ND-184.8 ND ND-36.8  13.8-35.7 ND-17.3 ND-2.6 ND-1.2 4

ND, not detected; HIS, histamine; PUT, putrescine; CAD, cadaverine; TRY, tryptamine; TYR, tyramine PHE, 2-phenylethylamine; SPD,

spermidine; SPM, spermine in salt-fermented fish products.
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o

AZE olR, hRol UAHE Zike 7BRE Lol BAs
o ohdE &4 3 Au ofF = e A4 histamine
2 8.5-458.9 mg/kg, W72 VHE A= B E-149.8 mg/kg,
7[EH= tiFE 23S0l leH, PAA Aol A 24.9 mg/kgo]
AZE = ATHTable 3).

H A1 9] histamine -2 Yz weba] gt 2pol7t L=
o], BR] WA 275.0-565.9 mg/kg, 7} N AL 120.9-808.9
mg/kg, ZXAAS 10722 mgkgs Lebeieh. As15e] his-
tamine 1S 2127} 9510l u]s W7 Lpehgtom, ol ot
£ 43R 2 %-89.6 mgkg Uehgh 53] S Eu 74
o] AlahRolA] 717t 32,39} 87.0 mgkg o AZE ). wh
of 2015 J& Al AEEA| 3TH(Table 3).

o7 2 W= AZ9] putresine S 10.1-2,562.2 mg/kg,
72 W= A9 putresine T2 E45-1,139.5 mg/kg,
7|EFRE e A BEHE-153.7 mgkgR LRt EX
£ HE=g AdoA o] mif- =8kvh AAle] B9 A
ol A 31} 7hte] o A 9] putresine EHEF2 ZH2F 30.9-2,370.9 mg/
kg, 67.6-2,536.4 mg/kgo| R 0., ZA] A 2] putresine Tk
£ 3,201.4 mg/kgo| 2 tH(Table 3). o] F & THE Ala)F= 39.6-
798.6 mg/kgo] &% 3t

O} 72 W= A9 cadaverine 552 &4 5-149.1 mg/kg,
) F=2 W= A9 cadaverine T =75-236.6 mg/kg,
7IERFE T ALS 245-124.0 mgkgE YERSTE A
o] AL W2|HA 0] cadaverine TEFS- 7.2-318.6 mg/kg, 7}
ue] %19 cadaverine $FF2 11.2-450.2 mg/kg, 222841 9]
cadaverine ¥ 545.2 mg/kgo| $tk(Table 3). 48l F= o
Ft AEEA o], 7] eF S50 % vhE Aol A
717 A& ek

Tryptamine $Hg-> A2, A, Alsf 77} 2Fo] 7k 3l l=Tl, of
F& ThE A2 tryptamine TF-2 3.9-1,287.9 mg/kg, T
2 W= A Z9] tryptamine S 5.4-418.6 mg/kg, 7|EHFE
THE AL B 2-154.0 mg/kgo| itk AR L] tryptamine $
ere Ao A, ThLelols, 2Rl Ao0] 747t 145.8-613.1 me/
kg, 298-630.6 mg/kg, 658.2 mg/kgs UFERG O H, Al5)H2]
tryptamine $F o} 7o} @ oj = vk Asfjo A 22t 54
£-50.1 mg/kg, B75-36.8 mg/kg= UEFTH(Table 3).

o] F & TH= A Zo] A tyramine -2 12.8-563.3 mg/kg, Tf
T2 = Ao A= 11.9-519.8 mg/kg, 7|EHRE THE A2
o A= 11.3-441.2 mg/kgo] AZE= et AR} 2181579 tyra-
mine $22 22} 53.5-550.6 me/ke} 13.8-149.6 me/kgo] 7
=5 ltk(Table 3).

A3 2] 2-phenylethylamine $F2 &7 &-251.1 mg/kgo.
2 gx|ot 225 drE vhE AZolA Feko] =uth E3h
spermidine?} spermine2 2+ £41£-30.1, 4%-60.4 mg/
kgo| AEE A on, BRI} Aol A= AL HEEA] it

79 F2 W7 839

Cho et al. (2006) 113+ %1247 2] histamine gHgol| 4 &A1
of 7¢- o7} Blid 2 Wil Ae] histamine P 57.8
mg/kge] o, BN 2] 79 putrescine §Fo] 86.5 mg/
kg, cadaverine §=Fo] 181.1 mg/kg, tryrosine o] 123.3
mg/kg, histamine $F5Fo] 624.5 mg/kg 2 tryptamine $F]
330.1 mg/kg= o] A Ueton, 53] ol Alw 5 7}
A =2 histamine $FF2 1,127.6 mg/kg= UERTE £3] A
7 7] A 7%E9] putrescineS 73.61-500.23 mg/kg o &
H %9l 91 (Um and Park, 2015), & d Lo A= o5 A}
Hrhe 48] o]AF =94t} PutrescineS 71 AA|ZE EAJ0] =
A] ¢ o1} histamine¥} tyramine2 23} 5}A] -3} % diamine
oxidase®} histamine-N-methyltransferase®] & 4~21-8- 13
sto] o5 249 S4S A= A& g4 QltUm
etal., 2016). 3+ 4] F5-9] o} AL T4 9 heterocyclic
carcinogenic nitrosamine 2.2 B} 7| 3= & &of = o 3iey
A% Harg]o] glrk

U= FDA= AH=9] histamine 3F2] 3187|215 50
mg/kg, tyramine §552] 5]-47|%2| 5 100 mg/kg, & BAs $F
20| 5]-8-71 222 1,000 mg/kg O 2 A3l ¢l O (USFDA,
2011), EUOlIA= 4HE9] histamine +50] 818712&
100 mg/kg, & BAs 39] 518-7]%% = 300 mg/kg & A5}t
a1 Qlom, AZHR= histamine 2HF-8]-8-7]| &% 5 400 mg/kg
© 2 A3}a1 ltk(Lehane and Olley, 2000; Hu et al., 2012; EC,
2013). $2lLfete] 49 S4HE % WEOIR, WAl B,
Az/dw 5 T 7R A 2k g2k 2ste] histamine g
7122 200 mgkg AR Bt Te)5H1 QTHMEDS, 2021).

ALRE g EE Ysol uhet olslsta) Also] g Aol
7} 217] ol A2 5ol mE o]3fat Alktel 44, ofv]
AP A, G, 7, pHE Z-83F 54 7]50] A|A| E oo 3F
t}. olo] ¥halj A BAsO| 9]488H F4 7152 A+ 5 A3l 9
histamine o]l T3t 7] vk o] F @ o] thRE s
Ao, ofF, #, 7Ie HEE A2H A4T AR BAs F
histamine} ©&¢] tyramine, putresine, cadaverine 0] &
o}, webs] BAsO] & ko2 Qs E4 7| o] g
[stH, o5 AU 4= Q= thefRt A7t X Efojok jit

Al AL

O] w22 sl grAbel7 S35 e A AEI g &
e Rt A A I 9 AES] 202102

33t AAtolm, Atu] A ofl ZAL=H U T
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