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Biogenic Amines in Fermented Foods
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=] = N KF A =
2. RERRHTOT I ASHE #4. VA VPOT LUFEAR
N #=X (u g/ml)
Tym Him 6,7,13-15) HRUA > n=32 M4 n=43
7 i T T
Him 0 2,600 piglg M?" 5/ 0 -0.38 0.08 0-0.14 <0.10
TeAFNT I 0.18-5.18 1.34 0 -10.4 2.26
Tym 0 2,170 pglg iso WY 0.08-11.8  1.95 0-31.5  5.11
38) Tym T IWT Y 0 - 0 -
(n=127) 37.6 pglg, 416.7 7" My 0.74-28.6 4.84  0.11-10.4 1.20
pglg 48 % (n=62) VAN 0.03-0. 48 0.22 0 -0.38 0. 06
y 135.0 y 100 % LAY 0 -10 1.9 0-9.9 1.1
19 pgle Y Mg 0 F73v 0.13-9. 51 1.87 0 -7.80 0.98
(n=20) AN WYY 0-0.81  0.16 0-0.34  0.04
790.1 pglg 3,210.4 pglg
100 % Hg/ml iso-Am, Him, Tym
3,000 pag/g Phm iso-Am
Tym, Him Phm, Put, Him,Tym
isoAm,
39-41) Tym, Phm, Put, Him, Tym Him
Him Put Cad Phm
Put
#3. F—RAHOLRZIVEOTFIIVERR
(ug/e)
F—X ExZ I F7Iv
Fo S 0—1300 0—1500
N~ =) 0—480 20—2000
I E— 0—-500 100-560
=X 0—-850 20-670
EYyVYT LT 0 0—410
T— 0—2300 27—-1100
PV AP 0—58 4—-290
AA A 0 0—1800 Buteau4® Ough‘”)
T KA 0 300—320
AF 4NV T— 0 460—2170
Z DA 0—2600 0—660
2) 74 Askar®
Rice” Stratton!®
Ough*?, Baucom*?, Ingles!¥, 19
44) Tym 0 9
25, Him 0 30 pg/g 48)
Tym, Him Put
3) AELE
iso- n“Am Phm Tpm Put Cad Him 44
Tym Spd HPLC 48) Tym
75 Put
45) Tym  38.0
Him 17.7 pglg Him 30
Put 32 9.2 pg/g  Tym Put

Phm iso-Am, Put, Cad, Tym
Put 4.84 Tym 20
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4.3 Mglg Tym 56.8
Tym Mgl 10 pg/g 5
Tym Him
Him 2.3
Hg/lg Cad 2.8 pglg Tym
49,50) Tym Tym Put Cad , Spd
Spm Him Phm,
49 E—N1 53 15
51) Tym 1.1 pglg
98 % Tym Put Cad
, Spd Spm Him 15 14
Phm Tym 1
Put 4.5 Cad
Mg g
ND-99.6 ND-28.0 ND-7.2 1.8-48.7 ND-17.1 ND-3.0 ND-0.4
38.0 9.2 2.5 17.7 4.1 0.7 0.2
97.7 29.5 56.8 100 95.5 81.8 22.7
ND < 0.5 1 0.2 0.1 0.1 0.1 0.1
n =44
Mg g
53
ND-56.8 ND-9.0 ND 1.8-12.9 ND-45.9 ND-1.5 ND-18.9
4.5 2.3 ND 4.3 2.8 0.4 0.2
98.1 20.1 0 100 98.1 86.8 49.1
¢ 15
0.8-1.6 ND ND 2.9-6.6 0.2-25.5 ND-0.6 ND-0.1
1.1 ND ND 4.4 2.0 0.3 0.1
100 0 0 100 100 73.3 13.3
ND < 0.5 1 0.2 0.1 0.1 0.1 0.1




55, 2004 17
25.5 Mglg
Cad Him
0.2 0.5 pglg 0.3 pglg Tym
Cad 10 pglg Him Phm
3 1 pglg Tym 92.6 154 pg/lg  Him
0.7 pglg 67 82 % Him
Phm Tym 1,000 pg/g
Him
3 Tym
Phm
Tym Him
5) kMg Tym Put Cad Spd Spm
Tym, Him Tym Him 1/2 1/100
40,41,52)
Tpm, Tym, Him Tym Him Phm
53-55)
Tym, Him Put Cad
Tym 1,000 ppm Spd Spm
56,57 Tym Him Phm
48,58)
£7. HBEWboTIVEERE
(ug/g)
F73v EARIY VES SRV VAN ATy AN WYY AN WY
% i FH ND-1011 ND -492 ND-158 ND-134 ND-48. 0 ND-39. 3 ND-14. 8
SR fE 154 167 22.7 23.1 4.0 8.2 2.8
=R G%)  82.3 22.9 27.1 95.8 75.0 85.4 43.7
* i ND- 508 ND - 127 ND-16. 0 9. 1-241 ND-49. 7 ND-3. 7 ND-1.0
SER 146 - 12. 1 56.9 22.8 2.1 -
R %) 71 14.2 28.6 100 57.1 71. 4 14.2
=) i ND- 147 ND ND-25. 6 2.6-12.3 ND-2. 3 2.5-16. 2 ND-2. 6
SE Pl 92.6 - - 8.2 1.9 10. 1 2.4
M= (%)  66.7 ND 16.7 100 50 100 50
H i [ ND ND ND 16. 5-143 ND-15. 3 ND-33. 5 ND-8. 6
SR fE - - - 60. 4 6.8 14.4 3.4
K= ®%)  ND ND ND 100 66. 7 83.3 66. 7
ND < 5 20 2 1 1 1 1
K o KBRDE n=96, ZFE : EUEME n=7, H : 5 n=6, H : HEEM n=6
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7 M= 33 9
6) =il 48,51
48,58) Put Spd Spm
Tym Spd 56.1 pg/g Him
Him Phm Tym 33 12.1 %
416 219 pglg 240 156 4 7.4 pglg
Hg/g
9 Put Spd
Spm Him Phm
3 Tym
Tym Him 1,150 pigl/g
Put Cad Phm
Spd Spm Tym
Him,Phm Put Cad Spd Spm
Tym Him Phm Tym
(19’79 )
ND-1320 ND-827 ND-231 7.5-236 ND-17.1 ND-33.5 ND-6.2
416 219 32.0 49.1 5.9 12.1 2.1
(%) 97.9 95.8 95.8 100 81.3 93.8 72.9
10.9-501 ND-286 ND-22.2 ND-69.8 ND-17.1 3.3-19.1 ND-3.1
240 156 16.2 42.8 8.4 10.0 1.9
(%) 100 66.7 50 83.3 66.7 100 83.3
ND < 5 20 2 1 1 1 1
n=48, n=6
Hg 9
(n=33)
ND-8.4 ND ND 3.3-12.1 ND-8.5 23.5-81.3 3.3-18.9
7.4 ND ND 7.0 4.4 56.1 10.3
(%) 12.1 0 0 100 84.8 100 100
(n=9)
ND-1150 ND ND-18.1 9.4-24.1 ND-9.6 44.3-114 5.4-12.8
9.5* ND ND* 16.2 7.0 75.2 9.4
(%) 33.3 0 11.1 100 22.2 100 100
ND < 5 20 2.0 1 1 1 1




12.1 %
7.4 Mglg 1,150 pagl/g
9.5 Mglg
Tym
; Tym
Tym
Tym
8) AE
15 20 % 1 2
11 41
4 14 55 Tym Him
Phm Put Cad Spd Spm Tpm
59)
Him ND 310
Hglg 75% 100 pglg 310 pg/g
ND 380 pgl/g Tym
11 920 pg/g
2 12
ND 1,700 pg/g
Cad
21 1,000 pgl/g ND 3,300 pg/g Put

4.3 630 pg/g ND 1,600 pg/g
Him Tym Cad Put

Spd Spm Phm Tpm

Tym Cad Put
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10.

Bacillus cereus
Bacillus subtilis
Citrobacter freundii
Clostridium aerofoetidum
Clostridium perfringens
Clostridium sporogenes
Enterobacter aerogenes
Enterobacter cloacae
Escherichia coli
Citrobacter freundii
Hafnia alvei

Klebsiella pneumoniae
Proteus mirabilis
Proteus morganii

Proteus vulgaris
Pseudomonas reptilivora
Salmonella sp.

Shigella

Lactobacillus buchnerii
Lactobacillus bulgaricus
Lactobacillus delbrueckii
Lactobacillus plantarum
Lactobacillus pentoaceticus
Leuconostoc cremoris
Leuconostoc mesenteroides
Pediococcus cerevisiae
Streptococcus cremoris
Streptococcus durans*3
Streptococcus faecalis®
Streptococcus faeciun®
Streptococcus lactis ™
Streptococcus mitis

Positive

*1 Morganella

*2 Lactococcus

*3 Enterococcus

8,10,12)
1
6,7,60)
Tym
Him Lactobacillus

Streptococcus™1%, Sauer kraut

Pediococcus cerevisiae” Leuconostoc
mesenteroides®® L.bulgaricusb?
Tym,Him

L.sake Put
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L.bulgaricus 60,61)

Aspergillus oryzae

iso- iso-Am 49)
Cad
16,50)
Him
Pediococcus halophilus 64
Him
Him
Acinetobacter  Photobacterium  Vibrio
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Tym
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pH
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14
2.3¢g 129¢ 18.7¢g
19.6 g 59.2 g 6.9 ¢g
75)

Tym Tym 1,000 pgl/g

12.9
mg 18.7mg Tym MAOI
6 mg
Tym
Him 9.51 10 pg/ml
56.8 9.0 pglg
(750 ml)
Tym 7.1mg Him 7.5 mg

1 Tym
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