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Abstract

This study was conducted to understand the quality characteristics of 20 kinds of commercial
salt—fermented anchovy & sand lance sauces by measuring their the chemical compositions and
9 biogenic amines (tryptamine, 2—phenylethylamine, putrescin, cadaverine, histamine, tyramine,
serotonin, noradrenaline, spermine) contents. The commercial salt—fermented anchovy sauces
contained 65.84%£0.11~70.60%£0.21% of moisture, 20.50%£0.41~25.60%£0.42% of salinity,
0.98£0.01~2.05*0.05% total nitrogen, and 1,011.77%+0.00~1,724.56+9.72 mg/100mL of amino
nitrogen. Histamine was the major amine detected in salt—fermented fish sauces and it was
varied from 421.27 to 1,507.18 mg/kg in salt—fermented anchovy sauces, whereas commercial
salt—fermented sand lance sauces contained 67.87%0.28~69.63%0.17% moisture, 22.46*0.28
~26.11%£0.00% salinity, 0.92*0.01~1.71*£0.05% total nitrogen, 878.20*0.00~1430.09%9.77
mg/100mL amino nitrogen and 419.10~1,025.50 mg/kg histamine, respectively. These findings
suggest that the products of salt—fermented fish sauces have pretty much the same in
ingredient composition and meet domestic criteria but most those had high biogenic amine
contents. Therefore, ingredient composition and biogenic amine content of commercial
salt—fermented fish sauce products were practicable evaluation of the quality characteristics.
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<Table 1> Characteristics of commercial salt—fermented anchovy and sand lance sauces

No. FISh( ; e)auce Components
1 100 Anchovy, salt
2 100 Anchovy, salt
3 100 Anchovy, salt
; Anchovy, sand lance, saury, calcium lactate,
Commercial 4 50 enzymatically modified stevia glucosyl stevia, xanthan
salt- gum, sea tangle extract, salt
fermented 5 Unmarked
anchovy 6 100 Anchovy, salt
sauces 7 99.5 Anchovy, sodium glutamate, salt
8 100 Anchovy, salt
9 100 Anchovy, salt
10 100 Anchovy, salt
1 100 Sand lance, small size fish, salt
2 100 Sand lance, small size fish, salt
3 100 Sand lance, small size fish, salt
C ial 4 100 Sand lance, salt
OH;ZISCIa 5 Unmarked
fermented 6 100 Sand lance, salt
7 99.5 Sand lance, sodium glutamate etc., salt
sand lance .
sauces Sand lance, salted and fermented shrimp sauce,
8 73.2 salted and fermented alaska pollack sauce, glucose,
sea tangle extract, salt
9 100 Sand lance, salt
10 100 Sand lance, salt
A4 (4000 xg, 4C, 15 min)g+ & st  YWHEFEZ(L7 diaminoheptane EFTFS FH
Ao 24e 28 WEsle] de AL FA 3 Dol 0IN F4le] Ho] 5 mg/mLE @ A
2 FARE Tl Algdo g AMESIYgYE 1 & o 0IN f2ke 2 100 ng/mLE sk 7)) 10 uL
ETEY B ARG 1 mls Ad#Ee] AF 5 Uheha LIHIUEFE 05 mLek 1 %d

<Table 2> The HPLC conditions for biogenic amines analysis

Parameter Conditions

Detector DAD

Column XDB-C18 (4.6x250 mm x 5 um)

Column Temp. 40C

Flow rate 1 mL/min

Run time 30 min

Gradient elution (min) ACN (%) H>O (%)
0 55 45
10 65 35
15 80 20
20 90 10

Wavelength 254 nm
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<Table 3> The contents of chemical compositions in the commercial salt—fermented anchovy sauces

No Moisture Salinity nifroota}en Amino nitrogen VBN pH
' (%) (%) (% (mg/100mL) (mg/100mL)
1 66.88+0.02 24.85+0.83 2.05+0.05 1324.15+9.41 176.69+2.39 5.22+0.00
2 67.59+0.04 25.19+0.41 1.63+0.01 1192.87+0.00 204.51+3.60 5.23+0.01
3 67.26+0.19 22.22+0.42 1.62+0.00 1454.14+9.75 245.41+1.67 5.25+0.04
4 68.51+0.06 22.45+0.83 1.09+0.06 1011.77+0.00 158.38+3.04 4.29+0.00
5 68.47+0.30 20.50+0.41 1.71+0.05 1724.56+9.72 364.75+2.42 5.49+0.02
6 67.97+0.05 22.85+0.17 1.97+0.04 1421.05+9.52 267.02+1.69 4.91+0.00
7 69.20+0.02 25.60+0.42 0.98+0.01 1050.20£9.71 110.83+2.36 5.06+0.01
8 70.60+0.21 23.46+0.25 1.61+0.00 1100.52+0.09 224.02+2.36 5.89+0.12
9 65.84+0.11 25.20+0.59 1.99+0.02 1122.97+9.18 201.25+2.37 4.62+0.10
10 68.81+0.03 22.05+0.83 1.60+0.00 1190.56+8.82 306.01+0.00 5.90+0.15
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<Table 4> The contents of chemical compositions in the commercial salt—fermented sand lance sauces

No Moisture Salinity Total nitrogen Amino nitrogen VBN H
' (%) (%) (%) (mg/100mL) (mg/100mL) P
1 68.55+0.02 24.87+0.83 1.29+0.01 1078.44+0.00 189.85+3.63 4.93+0.15
2 67.91£0.19 24.63+0.00 1.34+0.01 1046.57+0.00 167.96+2.38 4.85+0.20
3 68.76+0.36  24.59+0.42 1.31+0.00 1156.95+0.00 227.15+3.95 5.25+0.01
4 69.20+0.11 22.46+0.28 1.71+0.05 1430.09+9.77 258.93+2.95 5.68+0.00
5 69.63+0.17  26.11+0.00 1.07+0.11 1028.25+0.00 136.10+3.38 4.99+0.00
6 68.96+0.17  25.49+0.50 1.27+0.03 1069.85+9.64 178.19+0.00 5.33+0.00
7 69.31£0.15 26.02+0.29 0.92+0.01 878.20+0.00 105.50+2.34 5.04+0.25
8 69.05+0.10 25.07+0.84 1.38+0.02 1184.55+9.36 212.73+2.71 5.05+0.04
9 69.21+£0.09 25.21+0.18 1.37+0.08 1122.97+9.18 224.87+0.00 5.01+0.00
10 67.87£0.28  25.45+0.25 1.47+0.04 1190.56+8.82 226.04+2.35 5.66+0.01
3 AlFolgta =Xl VIS stedop slH, 2 &8 F Q7] wEd] AdH F4E Axe
&% Aol /18 FAtE 5o 27k kAW BEAYY ARHROD AF o8
1<
|
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<Table 5> Biogenic amines contents of the commercial salt—fermented anchovy sauces
(unit : mg/kg)

No. TRYY PHE PUT CAD HIS TYR  SER NOR SPM

| 35051 3476 158.83 1869  1507.18  178.94 478 ND 3.57
17.52 +1.49 +18.29 +1.03 +5835  £21.21 +0.71 +0.28

, 16484x 1001 72.58 24 45 697.75  115.81 9.15 ND 5.88
11.49 +0.78 +6.48 +3.92 +2759  +33.00 +0.85 +0.55

5 40405: 7491 510.94 2210 676.86  645.71+ 6.12 ND 3.41
41.42 +1452  +20.58 +0.17 +6.48 27.04 +1.04 +0.17

g 22796 34.24 325.26 1725 111186  56.62 7.45 ND 6.03
420 57 3.83 +26.71 +0.08 +59.42 +0.59 +0.59 +1.68

5 442215 16840  429.69 11.78 42127  699.40+ 3.35 ND 2.63
4115 +4.68 +20.01 +1.00 +10.62 30.52 +0.07 +0.07

o 34006+ 3816 183.02 57.98 681.29 48333+ 6.72 ND 488
5.21 +4.80 +9.83 +10.02 +6.58 11.48 +2.59 +0.17

; 70.41 432 175.07 21.17 66449 20623 7.08 ND 9.34
+9.91 +0.59 +10.59 +0.83 +1142  +17.08 +0.46 +0.08

g 38016 48.78 258.02 17.41 895.82  399.68 8.00 ND 7.41
1113 +1.48 +21.46 +3.46 +18.05  +14.49 +0.06 +0.61

g 24822 18.84 4525 42.69 46729 37451 11.02 ND 8.55
42158  +3.00 +9.01 +6.07 +0.02 +5.44 +1.17 +0.05

10 48286 61.52 11.69 10.30 506.65  593.07 5.71 ND 6.69
+3249  +6.00 +3.62 +1.33 +8.49 +5.55 +0.00 +0.18

R TRY, tryptamine; PHE, 2-phenylethylamine; PUT, putrescine; CAD, cadaverine; HIS, histamine;
TYR, tyramine; SER, serotonin; NOR, noradrenaline; SPM, spermine. ND, not detected.
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<Table 6> Biogenic amines contents of the commercial salt—fermented sand lance sauces

No. TRY" PHE PUT CAD HIS TYR  SER NOR SPM

1 142.48+1.  17.56 78.79 21.82  532.09+1 177.55+2 7.25 ND 4.86
64 +1.98 +1.86 +2.09 0.41 6.85 +0.48 +0.14

2 147.20+1 13.79 57.42 19.32  505.08+1 103.55+0. 9.73 ND 6.32
1.78 +0.85 1111 16.69 6.87 48 +0.42 +0.48

3 241.74+1 1615 103.10+9.  22.28 1025.50+ 184.29+1 9.29 ND 4.98
0.46 +3.95 82 +1.37 30.58 8.82 +0.94 +0.05

4 302.34+1 106.73+9. 1132.04+ 1111 742.63+8. 924.39+3 11.90 ND 6.44
6.41 49 0.46 +1.46 57 415 +4.62 +0.21

5 127.46+1 6.88+ 89.72 32.49 871.21+2 147.19+1 5.01 ND 548
1.56 11.88 +5.85 13.62 8.29 1.31 +0.41 +0.71

6 157.38+1 22.45 41.65 1443  419.10+1 164.26+2 5.79 ND 3.32
2.60 +8.48 +0.28 +1.03 1.04 0.67 £0.71 11.28

7 64.68 4.67 167.62+2 2027  660.17+3 199.61+1 6.26 ND 8.35
+8.99 +14.95 8.95 +2.78 2.07 0.16 +0.29 +0.42

8 209.64£2 37.10 101.95+1 27.06 837.52+1 393.08+2 9.10 ND 6.30
2.57 +0.83 0.42 +0.71 8.58 1.78 +0.09 +0.04

9 169.37+3. 2590 71.18 24.90 636.641t2 184.29+1 10.36 ND 6.78
90 +5.95 +3.21 +1.53 2.07 5.28 +2.08 +1.49

10 171.36+1. 2635  149.12+0.  20.71 435.01+1 502.47+7. 9.13 ND 5.15
85 +4.62 67 +7.89 1.41 42 +1.07 +2.57

D TRY, tryptamine; PHE, 2-phenylethylamine; PUT, putrescine; CAD, cadaverine; HIS, histamine;
TYR, tyramine; SER, serotonin; NOR, noradrenaline; SPM, spermine. ND, not detected.
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