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Biogenic Amine Content and Hygienic Quality
Characterization of Commercial Kwamegi
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This study was conducted to investigate the hygienic quality of commercial Kwamegi, a Korean traditional
food, made from semi-dried Pacific saury. The hygienic qualities of 10 Kwamegi samples were examined
from the 15 commercially available types. Samples with code 3, 4, 6, 11 and 12 were acceptable based
on criteria suggested by Ministry for Food, Agriculture, Forestry and Flsherles (i.e. moisture below 50%,
total mercury below 0.5 ppm, lead below 2.0 ppm, viable cells below 1.0x10° CFU/g and coliform count
below 1.0x10° MPN/100g. Peroxide value of commercial Kwamegi ranged from 15.3-104.1 meq’kg. Agmatine
sulfate, cadaverine, histamine, tyramine, spermidine, dopamine and spermine were found in all of the 15
commercially available Kwamegi, while tryptamine and 2-phenylethylamine were not detected. Putrescine
dihydrochloride was only detected in 7 samples. The histamine content of commercial Kwamegi ranged
from 33-124mg/kg, which is believed to be an acceptable limit according to guidelines from other countries.
Cadaverine can be used as a potential index for freshness of commercial Kwamegi as there is a good
correlation between volatile basic nitrogen and biogenic amine contents.
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Table 1. Summary of manufacturer, drying method, packing
and expiration date of commercial Kwamegi (semi-dried
Pacific saury) used in the experiment

Storage Sample Manu- Drying Packaging condition Expiration
facturer -

method code code method Material Method date date
188 N PE Vacuum NG 08.02.19
2 tm ng  Polvstyrene foam (bottom) i 00 07 01 09,0205

Mrap film (cover)

Chileg 3 C 8D NC Aerobic 99.02.02 08.02.08
4 SH SD pe? Aerobic 09.02.02 09.02.08
5 8B 8D NC Aerobic 09.02.02 09.02.08
8 SR SD PE Aerobic 09.02.02 09.02.08
7 DN 8D PE Vacuum 09.02.02 10.02.01
I\ D PE Vacuum 09.02.02 10.02.01
g 6T NC PE Vacuum NC  08.12.03
10 TM NG NC Aerobic  NC  08.09.30

Frozen 11 HS 8D PE Vacuum 09.02.02 10.02.01
12 TB SD PE Vacuum 09.02.02 10.02.01
13 HSS sD PE Vacuum 09.02.02 10.02.01
40 SD PE Vacuum 09.02.02 10.02.01
15 Colg-air PE Vacuum 09.02.02 10.02.01

blast drying

UNC: No commented, “SD: Sun drying, YPE: Polyethylene,
“Raw materials of all commercial Kwamegi products are the
saury caught in North Pacific, final products showed fillet

type.
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Biogenic amine%} 242 $18l] TFF L2 AHE-3) agmatine
(AGM) sulfate (97%), putrescine (PUT) dihydrochloride (98%),
cadaverine (CAD) (95%), spermidine {SPD), spermine {SPM),
tryptamine (TRY), tyramine (TYR)} hydrochloride (99%),
histamine (HIS) dihydrochloride (99%), B8 -phenylethylamine
(PHE) hydrochloride, dopamine (DOP) hydrochlorideg} IR
FEARM AEEE 1,7-diaminoheptane (18.) 2 F=7] Ao}
9l dansyl chloride= E5 Sigma-Aldrich Co. (St. Louis, MO,
USAYel M HPLCH I 532 Z7F -§iated AHE8talth

SEIYEN
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24-48A1 7138 3 & &4 (most probable number, MPN)/100g.S.
= Uehi it

SUNHT AL 8 FEEY
pHE @A =] 4 Ful|7lof 108F vw) =55 718}
o o3 ok o5 A8 E 3+ pH meter (Model P25, Istek

Co., Korea) & =335}9 1, 34 A7 A4 = Conway units
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Biogenic amine?} H4& JE-LMWAIH H(The Pharmaceutical
Society of Japan, 2005)9] E-3 Aol BAHL o7t
A8t ALR-3ETE &, biogenic amined] E41-S 98t &
Lolo A aro] . ]E(o‘k 25 D)oﬂ /\}./Hjlou(o] N 0:11} w
04 M ?_]’“' K+ 5% trichloroacetic acid) 20 mLE 7|8}
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Table 2. Guideline for the standard of Kwamegz {semi-dried
Pacific saury) described in MIFAFF"

ltems Guideline

Raw material Should be domestic

Shape Should not change the shape and damage

Processing state Should be good
and fatness

Sensual Color
characteristics Separation

Should be the specific and clear color
Should be the equality (more than 20 cmipiece)
in size and not be parch

Flavor Should be the specific flavor

Packing Should be vacuum packed
Foreign material

Heavy metal Total mercury
characteristics | gqq

Should not be forsign material, such as sand

Less than 0.5 mgkg

Less than 2.0 mgikg

Less than 1.0 x 10° CFUlg
Less than 1.0 x 10° MPN/g
Less than 50%

Microbial Viable
characteristics Coliform

Moisture

YMIFAFF: Ministry for Food, Agriculture, Forestry and
Fisheries.

Table 3. Proximate composition of commercial Kwamegi
(semi-dried Pacific saury) stored at 5C and -25C

Storage Samp) Proximate composition (g/100g)

method code

Moisture Protein Lipid Ash

1 36.3:1.0%7  298:0.°° 31.0:04 2001

2 344100° 273101 357:0.9°  2.040.1%

3 37.8:040°  328:01° 260807  25:04°

Chilled 4 328i0?Y 27.3:0.7' 37.0:0.2° 2.‘[1(}.1bc

5 B37t1.0° 287401 246103  1.910.17

6 30641687 267100  31.0:05  1.8:0.0°
Sub-range  32.8-437  26.7-32.8 246370 1825
{Average) (37.4) (28.8) (30.9) 2.4

7 209103  385:0.1° 290:0.7" 2110.%°

8 293t07°  347:02°  328:05  2.140.1°

9 334403 2044027  348+12%  1.8401%

10 356£01°  339:01°  283:05" 171027

11 287+1.0% 2053047  395412°  1.3:00°

Frozen 12 242101 304302°  422112°  23:02°

13 3458055 3278025 297:01°  21:04%

14 37.8:060°  366:08° 229:07%  23:02%

15 27.6:08" 269807 4333077 1510.4°
Sub-range  242-378 269385 229433 1323
{Average) (31.2) (32.5) (33.6) (1.9

Total range 242437 267385 229433 1325
(Average (33.7) {31.0) (32.5) 2.0)

"Different superscript letters indicate significant differences
between species (P<0.05) by column.
YSample codes (1-15) are the same as explained in Table 1

2o WE AlR)9 dury
SFeFS Table 33} 2t A% ‘M} 4 Yg 7)o duky
ek & SR FEe 47 328-437% WY (HT 374) 2
242-378% WY (HT 312%), 299 E ke 747}
26.7-32.8% WY (BT 288%) L 26.9-385% BYHT
32.5%), ZAIY e 27 24.6-37.0% B (BT 30.9%)
gl 22.9-443% WS (HT 33.6%), AE FFE 22 182.5%
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Table 4. Heavy metal (Hg and Pb) contents of commercial
Kwamegi (semi-dried Pacific saury)

(mg/ kg)
Storage Sample Heavy metal
method codet) Hg Pb
1 0.002 ND?
2 0.003 ND
3 0.002 ND
. 4 0.001 ND
Chilled 5 0.002 ND
6 0.002 ND
Sub-range 0.001-0.003 ND
(Average) {0.002)
0.003 ND
8 0.003 ND
9 0.002 ND
10 0.002 ND
11 0.002 ND
Frozen 12 0.002 ND
13 0.003 ND
14 0.002 ND
15 0.002 ND
Sub-range 0.002-0.003 ND
{Average) {0.002)
Total range 0.601-0.003 ND
{Average) {0.002)

Values are the meanststandard deviation of three determinations.
YSample codes (1-15) are the same as shown in Table 1.
ND : Not detected.

Table 5. Total viable cells, Coliform group, pH, volatile basic
nitrogen (VBN) and water activity (Aw) of commercial
Kwamegi (semi-dried Pacific saury) stored at 5C and -25C

e ) Total Coliform
mengd ol Vb cel o gl AW
1 95 x 10 <18 594 26510277 095
2 42x 10" 95x10° 591 257101 094
3 34%x10° 49 x10' 599  300:02° 094
Chited 4 24 x 102l 23 x 102 593 24.410,0; 0.95
5 9.8 x 10 11x10° 573 21.7:¢00" 0.9
8 18x10° 23x10° 593 201403 096
Sub-range 9.8x10%3.4x10° <18-4.9x10" 5.73-5.99 21.7-30.0 0.94-0.96
(Average)  (1.1x10°) @x10Y)  (591)  (262)  (0.95)
7 1.7 x 10° 68x10 579 222400° 092
8 <300 18> 581  259:04" 093
g 58x10°  45x10 58 242:02 095
10 50107 93x10 58  251:00° 095
i 47x10° 23x10° 604 302:00° 095
Frozen 12 23x100  17x10° 58 251100° 09
13 9.7 x 10° 18> 595 285:0.3° 094
14 12x10"  45x10 582 245403 094
15 6.2 x 10* 33x102 591 262402 093
Sub-range  <300-4.7x10° <18-2.3x10° 5.79-6.04 22.2-30.2 0.91-0.95
(Average)  (7.5x10%) (5.1x10° {(587) (258)  (0.94)
Total range  <300-4.7x10° <18-4.9x10" 5.73-6.04 21.7-30.2 0.91-0.96
(Average) (9.0x10% (3.9x10°)  (5.88)  (26.0)  (0.94)

UDifferent superscript letters within columes indicate a
significant difference (P<0.05).
2)Samp]e codes (1-15) are the same as shown in Table 1.

9.1x10° MPN/100g) 2 <18-2.3x10° MPN/100g " (H T
5.1x10° MPN/100g)E BFgho. s Ay B Alg 3 7)o AF
T 2 WS B G5 AEol WE #% AF Hletd]
oFZF =9kth. ¥, Middlebrooks et al. (1988)L AFX|F
(Scomberomorus maculatus)®) &2 7t ez oA AF 5
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| ABE AL AEI A By AAFAA Acinetobacter

iwoffi, Aeromonas hydrophila, Clostridium  perfringens,

Enterobacter aerogenes, Enterobacter sp., Hafnia alvei,
Morganella morganii, Proteus mirabilis, Proteus vulgaris,
Proteus sp. Pseumodonas fluorescenslputida, Pseudomonas
putrefaciens, Pseudomonas sp. Vibrio algmolytlcusa A%
u} glo] & Ao AET AT F o5 WAEC] FFE
ol FAHY ¢, T *W Hollal A e
719l F4 Q15 AT AR 71T T Ao dFdT
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NE 72 3,4 D 67 28 359 AFoIU, ¥ AFel

Alg FZZ 113 128 A AR
Fe 10%9 AlFoh

Aok elzle] pH 2 374 Feke WA AlEol
Zzb 5.73-5.99 B9 (B 5.91) 2 21.7-30.0 mg/100g B9
(BT 262 mg/100g)°) AL, 5 AFo| 47} 5.79-6.04 W9
(o 5.87) H 222-302 mg/100g ) (HT 25.8 mg/100g)=,
Hdgho 2 A9 2 pH 9 A E7 4L e 5 25
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AYEE Z pH 2 A7 AL7E AAelet #HEEH
o}

A3t ) 7194

HE 1,25 7-10 2 13-15%
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%/&O Lgx} ;q]ﬁ ol 1@5 zﬂﬁo] 2zt

c}. qu FEE °ﬂ —?: A E9] s .
oA AWHAQI Aﬂ%ﬂ o3t W)=, Elﬂ 091-0.93 BMOM
Bacillus%;
0.88-0.90 H‘AOM auo gk ‘_ﬁﬂi, —?—%’:%*301 0.80-0.87
Welol X Faolo] o W2 HE zlo] U¥kA olth(Kim

AFoA Al A3 15F
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ot al , 2006). 2 o] Al Foj 7]

2 84 4945 oA 953 FEE4E gE AFY
ﬂM{ W) A-gA7)E WA 79 AlE 2= 163 2
6%9 AAED WF Bv)7] F A8 = 7,8 12 2 155
A 5% AF & F 115 AFS dd Al
«l?‘ﬂ wafo] g tiAo] BRI, UM WE 7]

Ag #AE 7,8 12 2 159 2 4—'-4 AF2 dut At
.4?‘5} W) B U= Bacillusss, OI5-5-2] 4, ka5l %
agjol tigh thalo] Haste]zt FHHATE A, Lee et al.
2008)%= Al HW71E FAst RS SAY 23
093]t Hirg ub ot

P

O
\%

S

U =l 2=
guba o 2 FX e AAFH] 14%2 FF3] %52‘?4_*1
(Oh et al, 1998), °]& FA3he At & LE%XEE}X}
o] 50% (O] 3 ewosapentaenonc acid (EPA) R docosahexaenmc
acid (DHAY}F 2+ 11% 2 25%S )R 493) =2 Holof
/q S P8E b ZAZF (&F 159) AR ARSI
g5t Frlrle) A9 AL Bairt Fo A AR AR
T-’] st Fe R AztEr o]2jd WA Al F 7]
6% ¥ 2 9% ¥s AHY AF EAS HvE7
fetel 24 HAEFY AFE Fig 139 20 ¥ R
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Fig. 1. Peroxide value (POV) of commercial Kwamegi
(semi-dried Pacific saury) stored at 5 C and -25C.
Different superscript letters indicate significant differences
between species (P<0.05) by column.

YSample codes (1-15) are the same as shown in Table 1.

WE Alg 719 AAIEEE 47 17.0-104.1 meqlkg
WOl (H 459) B 153-96.6 megkg B (FT 49.8 meg/kg)
2 f2end BAge) 1559 AF Lols Aol7} ofF
Zth dwrH o g e A gy A= EF AR
ZARI7F T, AZAZo] Zof A Fakslr) ooz st
o 24 *PJHOH 3k Fgol Ht=A] lojot shejet wetEt
FHE, f8 W F8 AFo] KFDA 73 % BatsEgkel 60
megkgl B 71 A FAEC dwl, o1& Al I 7l
AgslH Alg ZE |, 463 2L 459 AF 52 H7)



o
e
Nk
o~
o
HN
=
s
e
>,

408

T AR FAE 8,9, 11, 13159 22 659 AF o] sl
t}. §HH, Oh and Kim (1995)2 A Az o)3te] v 7S
Az A} ikskE ko] 31 megkgol#al BRd uf Qi)
o] #& Al Hul|7)9] H4ketEgrol] thEk A2} Oh and
Kim (1995)9] Hi1g u|Fo] Hol dor|e ¥4 2 54
Teh 2L 7% Tl A A sy} gol o]FojA= Ao
2 ddEo] oo tfgh AAg WY (FatshA el @ N
A F)o] FTHolok shelel BeEAY.

Table 6. Biogenic amine contents of commercial Kwamegi
(semi-dried Pacific saury) stored at 5C and -25C

(mg/kg)

Biogeng Chilled sample code”

amines 1 2 3 4 5 5
AGM 1116.2£3.3 937.2418.3 791.5t13.1 986.413.3 786.6+3.0 1141.4+16.5
TRY ND ND ND ND ND ND
PHE ND ND ND ND ND ND
PUT ND 13.7:0.0 ND ND ND ND
CAD 264415 254:06 424406 239106 151101 27.2:0.7
HIS  60.0:23 54505 123.8t+1.6 557#12 55.0£0.7 59.410.5
TYR 166.7t15 147.8£0.2 153.0:0.2 159.6¢1.8 110.1:0.4 1552415
SPD  207.5+2.9 197.2+06 219.1#3.9 2042404 136.720.3 199.2+1.7
DOP  510.1+3.0 355.3t+2.1 278.131.0 4062417 267.8+1.0 452.9+3.7
SPM  255#12 262413 466443 207:05 215424 21.540.7

Biogenic Frozen sample code”
amines” 7 8 9 10 1 12 13 14 15

AGM 958.1 9491 9603 970.1 9954 9923 10216 11454t 837.3
06 42 79 112 108 08 22 08 199

TRY ND ND ND ND ND ND ND ND ND
PHE ND ND ND ND ND ND ND ND ND

86 96 65 122 157 248
PUT 409 04 08 ND 442 ND 45 37 ND

cap 193 193 172 183 1027 217 1089 249 543
13 24 03 13 138 136 161 128 153

His 933 396 445 370 431 924 940 375 1159
08 54 454 103 44 104 19 01 137

TyR 378 366 380 274 250 805 426 677 477
15 57 105 422 13 #1717 126 04

spp 971 525 538 356 444 1018 447 871 504
46 48 +18 28 1.0 125 133 475 14

pop 394 420 205 243 528 2170 3873 3829 2479
18 11 #1617 1.0 172 171 25 14

206 209 216 195 246 375 364 336 455
44 108 33 433 121 45 109 08 115

SPM

Values are the meanststandard deviation of three determinations.
1)Sample codes (1-15) are the same as shown in Table 1.

DAGM: Agmatine sulfate, TYR: Tryptamine, PHE:
2-Phenylethylamine, PUT: Putrescine dihydrochloride,
CAD: Cadaverine, HIS: Histamine, TYR: Tyramine, SPD:
Spermidine, DOP: Dopamine, SPM: Spermine.

ND : Not detected.

Biogenic amne &2t

Uk 02 olfF, 53] uFo, ¥X), o, itk 53
2 olfy &7 AEFL /1F 2 AR F vAEd s
o) i=te) EBebabab g aldehyde$} ketoned] o}v)3}e) of
u]=7] Holukg-o ]3] biogenic amine (A& 3 FHE;
putrescine, cadaverine, agmatine, spermine % spermidine, %3k
% 819HE; tyramine ¥ 2-phenylethylamine, & 6| 2 34 83}

FN

fols
o
re
o)
=0
2
W
oY,
>
B

&; histamine @ tryptamine)°] AAE 1, o]&} o] FAAH
biogenic amine< N-nitrosamine3} -2 wWolZ2 g H3lg
g e FAE 7 A vk dE A T} (Halasz et al,
1994). 8}, biogenic amineS F AW 3ITEL R R
THEEAM FE o] 85T Jlon, WL 2 uzag 3
=< AF AHA AAA 2 dBAE AFEe] 54
23l vasoactive amine 22 LA 9] biogenic aminee
HIAEZ5E F4Q Azt 35S vk lrky o4
SATH (Cho et al,, 2006). ©]2A g DX AJF ] 7)6F-2}
&3 9F WEAE)Y e AT ET] fsie Fe 7
9] biogenic amine 32 HPLCE 243 A3}= Table 63
2k Al 7 7]19) biogenic amine & WA HH 7= A=
TS 29 22 159 AFE A 9F HA)EO] agmetine sulfate
(786-1141 mg/kg "9, cadaverine (15-42 mgkg 9,
histamine (55-124 mg/kg W), tyramine (110-167 mg/kg <),
spermidine (137-219 mg/kg *H9]), dopamine (268-510 mg/kg
HH) B spermine (21-47 mg/kg W) 22 750] THEA
i, A8 ZE 2' o2 WA AlZoA FA3E agmetine sulfate
(937 mg/kg), cadaverine (25 mg/kg), histamine (55 mg/kg),

3]

ok

£ A PP

tyramine (148 mg/kg), spermidine (197 mg/kg), dopamine (355
mg/kg) 2 spermine (26 mg/kg)2 22 7% ]2l putrescine
dihydrochloride (14 mg/kg)9} Z2-& 1Z0] B T4 o] & §Fo]
FAHAY. @A, WE Al# B 7lolA A2 biogenic
amine®] FH= A8 FEZ 10, 12 2 159 28 3% AES
A &8 12%-9] A|Fo M= agmetine sulfate (949-1145 mg/kg
2, putrescine dihydrochloride (7-25 mg/kg W), cadaverine
(15-109 mg/kg HH), histamine (33-94 mg/kg %), tyramine
(25-68 mg/kg "M §1), spermidine (44-87 mg/kg ¥ %), dopamine
(30-387 mg/kg W) © spermine (21-36 mg/kg HHTH 2&
8ol FHHAL, AE FT 10,12 D 159 22 33| AE
ME 9 WE AEANA BES 8F 5 agmetine sulfate (837-992
mg/kg ), cadaverine (16-54 mg/kg ), histamine (37-116
mg/kg B2, tyramine (27-81 mg/kg 2, spermidine (36-102
mg/kg ¥ 91), dopamine (24-248 mg/kg ) 2 spermine (1646
mgkg HHFG T FAHASY,  putrescine
dihydrochloride®} 2-& 152 TAH A &gteh o4 Alg
#v)| 7] thgt biogenic amine®] Az}Z w]Fo] Ho}l Al
1552 e 7] AF 7Fol biogenic amine k] 2ol e
Hl, ol A%k, 018X, oJgA)7] 53 & 938 FA 9 g
7bx] 229] Aol ol 9o A7) A & FEEA (¥
2 ), 22D (AddE 2 Y3AR), Axd 33
A B ERAZRAEIER, IZER L FXHY o] G E
ol A AT, Al 7| 7]9] biogenic amine F 50 mg/kg
ole AR W Al 7lE Alge] R BAglel BF
agmetine sulfate, dopamine, spermidine, tyramine % histamin}
e 5F0E AF el Aolrt glglon), ¥% Hulre Als
FE 7, 8 ¥ 994 agmetine sulfate & spermidine®] 2%, Al&
T 10014 @A agmetine sulfate®] 15, Al = [10]A]
agmetine sulfate, cadaverine, dopamine®| 335, A& FE 129]

Z0
75



A3 %3] 3] 7] 9] biogenic amine § ¥ 2 ¢4 84 4

] agmetine sulfate, histamine, tryptamine, spermidine oL

dopamine?] 5%, Al® HZ 13914 agmetine sulfate,
cadaverine, histamine 2 dopamine®] 4%, A8 IE 1494
agmetine sulfate, tyramine, spermidine 3 dopamine™ 22 43,
a8l AR FXE 1590 A agmetine sulfate, cadaverine,
histamine, spermidine & dopamine¥} 2-2 5232 AFE 71
apo)7b ZiTk. L3 total biogenic amined] T WA )7
Z B3] dgo] e AZ IE 5 (1393 mgke)d} WE i)
Z E3) ggo] & A7 T 13 (1751 mgkg)T 14 (1803
mg/kg)E A hA = WA 7] (1655-2112 mg/ke)/t
W e 7] (1300-1543 mgkg)ol BIEte] =Sk} 3h,
Mendes et al. (1999)7% Kim et al. (1999)2 & o]2] 9} albacore
wnaof] TiEte] AJoiFol WEARE URE st 4 F Al
obr] .=k} biogenic amine®] TFS AN A7 WE Aol
A3Eo] A HojelE AFE-3 A F R} biogenic amine®] §HEFo]
Ligka, o= BAEFY S 2uA A8 5AE Asks R4
Fo] 52 g 9ste] AA A7) Wolet Bargh bt
ATk B Aol AES A3 Tl 719 biogenic amine F
cadaverine ' A71AL FFo] £ A5 AR A=
3,6, 11, 13 2 157F =4, S d71dA o] W
Algel Alg := 5 @ 70] wol Alg 7] A=
Aol AAE A o 7€} biogenic amine®] AR AM%
o} AfAS vely A gkt 9, Kalac and Krausova
(2005)8 o8] 7}x] 23Fe)] th3}od, Yamanake et al. (1986)-
Aol §3 &) Lo tlste] AR 2 biogenic amine S
Ay B A} of2] 7}A biogenic amine % cadaverine®
putrescine dihydrochloride®] ¥#k-e A|44 F715 &, o
AN E A4S S, spermidined} spermined] e ¥
e AT el A gtk Bagh b 91O, Rossi et
al. (2002) putrescine dihydrochloride &r&Fo] vl&Fo]HA] A
2 2 wslgko] 2o] T4 9 XM AR ARozA FH4
ok B vl ok BF AFA A7AA 2 BAE A=
3l E=AS FUEE vasoactive amineS g EE A UE
biogenic amine & ARIAERR-E FAHL AlzolA FES
2 QI histamine?] S WE 2 WA B v)el] #Agle]
AFoA 1559 0l 7)7} 33-116 mgkg W5 VEMISI L,
A& FE 12 (92 mgkg), 13 (94 mgkg) 2 15 (116 mgkg) S
A9 SthA WE T 717} 33-45 me/kg L B W I 7] 9]
55-124 mg/kgol HlEt =itk &, Yeo (2005),
Yongsawatdigul et al. (2007), Veciana-Nogues et al. (1997) 2
Kim et al. (1999)2] 2110 &1&td 21F<] histamine 72
u}-$- FDANA HACCP 385 913 guideline®Z 50 ppm
S, AFE A oS 93 FAHLE 200 ppme, FH AT
7 22 AAEE o 2 o] AlFo] 1,000 ppme, TH L,
Az AFEo] 2,000 ppmE, FYrhs HA A Fo] 200 ppm<,
Sl M AAES He gy AEH O E 1,000 ppm
S AAEER ek Bk vk Aok B3, Rossi et al. (2002)2
histamine®] =4J¢] cadaverine¥ putrescine dihydrochloride®}
2L amine52] Ao ofsto} A3 Hojxvka gk np

8

At

-2 409

ek, o} e AR A gl tigh Haet B 499
Azt Zhel) 7)o &t biogenic amine®] AT w|F-o] Ho}
u| o A A A S HACCP d8-E $31ed A48 guidelinel=
Al 2= 7-11 8 14 o] BEsig ot A A BE
wstel, @Al SelteblA BT QI B lel S
histamine 2ol 03 A= g1o8e BeHAT) I3,
Veciana-Nogues et al. (1997) & Yoshinaga and Frank (1982)=
olf % olF AEY histamine A THH FhE
Enterobacteriaceae sp.©|2Fil B8 b} 3131, Mendes (1999)
£ olEENH A 549 HF pHE 658 BT vt
22w, & T histamine ¥ BAHLEE 2537CE AA]
# u} ATHKIm et al, 1999). ©]9} 2-& Aa 7 v]Fo] Ho}
23 histamine® 22 biogenic amine®] AZHE FA T 7]
o AzE Ytoe vteA] A2 D AR F Enterobacteriaceae
sp.2] S AA| ek, FAH| 7] AFY pH B 2EE A7 65
2 2537Co A Hlold 4= QIEE stojof & AR ALRHSY
o}
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