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Biogenic Amine Contents of Commercial Salted and Fermented Sand
Lance Ammodytes personatus Sauces

In-Seon Um and Kwon-Sam Park*

Department of Food Science and Biotechnology, Kunsan National University, Gunsan 54150, Korea

This study investigated the quality of seven commercial salted and fermented sand lance Ammodytes personatus
sauces by measuring their chemical compositions, bacteria concentrations, and biogenic amine contents. The sauces
had a 63.97-67.32% (mean: 65.72%) moisture content, 23.16-24.03% (mean: 23.60%) salinity, 5.51-6.14 (mean:
5.81) pH, 164.76-217.98 mg/100 g (mean: 182.97 mg/100 g) volatile basic nitrogen, 0.94-1.42% (mean: 1.24%) total
nitrogen, and 673.77-791.86 mg/100 g (mean: 720.76 mg/100 g) amino nitrogen content. Viable cell counts ranged
from 1.2x10'to 2.9x10?> CFU/mL, and number of biogenic amine-forming bacteria was very low or not detected.
Overall, the tested samples had average levels of histamine of 301.02 mg/kg, cadaverine of 29.78 mg/kg, tyramine of
199.21 mg/kg, putrescine of 183.00 mg/kg, and tyramine of 13.01 mg/kg. This strongly suggests that it is necessary
to monitor the biogenic amine contents of commercial salted and fermented sand lance sauces carefully to ensure

consumer health.
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At Ee] gt o Z3ket 218 Wi (KMFDS, 2015)
A8 ojF o2 HA|, 7hte], Hoje, 2], wigo], FhA],
© o] 2ot o] A9 20-30% A E2] A H-S 7}5te] 15-25C
O] AL o) A 1~2 oA} A7|7E 44 T o Tgh), Al &g
w2 A EAof| T3t 122 FAL(AA 1.0% oA, o]l
%1 0.5% o4, A =

JCHKMEFDS, 2015). T3 2]
MK o] EA7|Z0 2 Mel(31-Ho] M7k
S, Su)(af-2] gl E 7FR L o] F 7 glofof gy, E%t
E(EAE 7|eF @RbEo] glofof ghey), - E(70% o]3}), BE

(¢}

(23% ol3}), AA2(1.0% °/d) Foll et F80] A= o] ol
CHNEQS, 2013).

WAL o) F, Y7, o} 7 WA Foll Lsro FS 7hste] F
wfj5t0] FAIE oAstaL of s 2pA| Q] Ao} u|YE A-g-o
2 /A% F ot RhE A F 0 8 553 st Fu| vt
Ao} v QA A Rl B o] leZ o] fafju| Aol FAIE £
7k Qlo] AR wra o] FAY Q1 S uH 4= Qik /MY i

221 o}5h2] 9fsf 22191 biogenic amines- A S FH-RT
Aol FafjshA A mHg ol Al fr2ofm] ieito] mAE] B
B ARg o 2 A= SR Aol A - o8 417
Aergdn 44l G U B Sol AandE o
£ v|x]H(Lovenberg, 1973), biogenic amines®] T 4]

< ok AHEAE - AXIiAbol o) ido] A7, FF,
2%, @3t A™ 5 A4l e 713 2171 lchJoosten
and olieman, 1986; Shalaby, 1996). =] -5 a4l Fo] A
714 WIS &%= biogenic amines®] FHF 2+ hista-

=
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mine, putrescine, cadaverine, tyramine, spermine, spermidine
4 tryptamine 5-©]tHCho et al., 2006). Biogenic amines 5 7}
A dg] &4 Q1= histamine 11501, 32|, Foi 2], tigo
759 oFS A & Aelsto] Fufj7} HAYsH g
o] ZEZ'0] 891514 EltK(Taylor, 1986). L2} histamineo]]
OfRt Al AREAQl Al Tl A 271} H]ssto] 1
RO 7} 2 obed A Q)| ek Hungerford, 2010). 2] Z9]
oFA 4] Zmofl A biogenic amines?] F-3L W ShaF ZA= uf 9
ZFash eyt A= YEol, adelw, 29, A2/
o 5 e ARk A359] 4% histamine 952 200 mg/kg
o]}z A4 %|o] YrHKMFDS, 2015). T3+ 4% % tyramine
3} phenylethylamine®] 7-%- Z+2} 100-800 mg/kg 2 30 mg/
kg o]at= @irstal QJA9KTen Brink et al., 1990), $-&|uet
L o] ofqlo] thet 7|2 S e AAEo| A e o
2hA] 2 =2 A1 EE 7] A 9 o] 3FeHA] | m| A EEhA] Yl
biogenic amines o A& §5to] U] 7hute| Al o] 4
e slet 7| 222 Agshad g,

ME Y

Mz 3 Al

Ao ARgRE 7Rt H AL S ke B oAl Gl Al
mistal Qe 7Rt A3 TF[BAN 7] 1A), CAHZE 7] 9H3),
DAKGH #¢h), GAHAE 5o, HAH S =A4h), KAKEHE &
), NAK G =4h] Al - sto] WrdaLo] BashiA &
Ao A8-5}%i T} Biogenic amine 3553591 cadaverine, hista-
mine (97%), putrescine, spermidine (98%), spermine (97%),
tryptamine (98%), tyramine (99%)3} YR EZEAE AR5
+ 1,7-diaminoheptane (I.S.) ¥ =4 A]2F dansyl chloride=
Sigma-Aldrich (Switzerland) A &2, acetonitrile> HPLC &
& AFE S0, ether 5 B 40K AHgsteih

TR 105CollA 4 7HE A2RH(AOAC, 1995), ¥
71840 e Conway units ARESh= w|FEHt
H(Ministry of Social Welfare of Japan, 1960), 419 $FaF2
Mohrf(AOAC, 1995), 44 =82 semi-micro Kjeldahl
H(AOAC, 1995), ofu] e AR 2 A g2 Formol 2% H(Ko-
hara, 1982), pH+= pH meter (UB-10, Denver Instrument Co.,
Germany)= A0l A Z43}5t}.

Mz =

A= AFAJC 801, Color Technosystem Co., Ltd., To-

kyo, Japan)Z Z%J3}o] Hunter color systemof 2|3+ L 7H(H

), a GAAE), b ZHEE)0.R egic olu) Abga
2 WO L2 92.017, a 452 0.032, b 412 3.134 o] Qlch

M4 A L biogenic amines MM#o| &H

A= Standard Methods for the Examination of Water
and Wastewater (APHA, 1984)¢] ®# of] u}2} Standard plate
count agar (Difco, USA)E AR&-3}0] 35+0.5Col|A] 48417k
Wik ¥ A SR At b 24 o3
AR H SR (BM™ Petrifilm™ Coliform Count plates;
3M, St. Paul, MN)Z o] 835}9ich AR S &R 07 3|45}
T 3|Aol I mLE 717Fo] AxFEuiA] Sl HEe F Az
BEHAE 3520.5T o] v F7]of A 24417t uljoF 5 M3t A4
o] glaL F-24 colony?] gas7} A4 H FetrE S4s3ITh
Biogenic amines A4 w4+ biogenic amine 2] A4 Q1 ofr]
RS HEEE 2%7) EE2 H7lsto] 223w [ryptone
(0.5%), yeast extract (0.5%), sodium chloride (0.5%), glucose
(0.1%), tween 80 (0.05%), MgSO, 7H,0 (0.02%), CaCO,
(0.01%), MnSO,-4H,0 (0.005%), FeSO,-7H,0 (0.004%),
bromocresol purple (0.006%), amino acid (2%) and agar
(2%)15 AH&-5ke] 35 10.5Coll 4] 48A17F vl F & W epA e
o= Mg A4S tH(Zaman et al., 2011).

Biogenic amines &% =X

A& % biogenic amines ?Hd 574 AZPAIAH Y] &
sl Rafjoly] BAIH-S ulelo & Sh= AlEZ A o] AR

gk 7+ 2(KMFDS, 2015)]] &£3to] AAJst9ich A& 1.0 mL
o] 0.IN HCl& 7F5to] 50 mLz -85k A[-§H o= AR
Shleh A28 1.0 mLE A[gHo] F3F £ 100 ug/mL2
Y252 (1,7-diaminoheptane) 100 pLE 7}shal L5t
AMFEESEH 0.5 mLe} 1% dansyl chloride acetone 84 0.8

2 7lete] 3t & upfE sho] 45°ColA 147 F=A)

S~

Table 1. Instrument condition for HPLC analysis of biogenic
amine in commercial salted and fermented sand lance sauces Am-
modytes personatus

Parameter Conditions
Detector uv
Column Carbamate Column,

C18 (4.6%250 mmx5 pm)

Column Temp 40°C
Flow rate 1 mL/min
Run time 35 min
Gradient elution (min) ACN' (%) H,O (%)
0 55 45
15 65 35
25 80 20
35 90 10
Wavelength 254 nm

'ACN, acetonitrile.
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Table 2. The contents of moisture, salinity, pH, VBN, total nitrogen and amino nitrogen in commercial salted and fermented sand lance

sauces Ammodytes personatus

Sample No. Moisture (%) Salinity (%) pH VBN(mg/100 g)  Total nitrogen (%) NH.-N (mg/100 g)
1 66.64 23.16 5.51 188.92 0.94 673.77
2 67.32 23.24 5.86 174.28 1.36 732.16
3 66.12 23.87 5.68 164.76 1.19 698.28
4 65.81 23.55 6.14 178.11 1.37 721.77
5 64.42 24.02 5.82 189.64 1.05 684.26
6 65.78 23.31 5.67 167.12 1.42 791.86
7 63.97 24.03 6.02 217.98 1.38 743.23

3} skoich. fEASReE £3589 9 AJH-§-Aof 10% proline
41 0.5 mL ¥ ether 5 mLE 7}o}o] 1027 Aol A5
< Fsto] A F53 F acetonitrile 1 mLE 718o] o]l
0.45 um= 73t 718 HPLC system (YL 9100, YoungLin
Instrument Co., Ltd., Korea) 2.2 HA31¢l o, B4 AL
Table 131} 2}

7 2 m3

%= Table 2¢] et 75 7hde]| A4 22 63.97-
67.32% (H+ 65.72%), BEx= 23.16-24.03% (B123.60%),
pH=5.51-6.14 (44 5.81), VBN 164.76-217.98 mg/100 g
(Bt 182,97 mg/100 g), TR A= 0.94-1.42% (Bt 1.24%)
g o] A A AL 673.77-791.86 mg/100 g (B 720.76
mg/100 g) =08 SAE Gl on AFo uE o|skshdre
2poli= MAH o2 AR Aokt RS ARG EE
59 Z4 7|23 70% olske BE AlRA WEshe
QA uHH Aoz 7291 23% o|ate B 2tol= 2082 &
e on, opn| i g A4 SR KS AF 514 71541 600
mg/100 g o9 27lof| mE AlR7t Aget o8 ZH =S
o} Egt AL E 135S A UHA652 AEsd 9 4
AP BAEEEE 2 712 1%S 238Hs Aoz S4T
it} Z ol ®a1E Kim et al. (2011)9] 105 7t A o]
Sl A S B 67.87-69.93%, VBN 105.50-258.93 mg/100
g, A= 2246-26.11%, ZA 2% 0.98-2.05%, oFu]weAid 2 s
878.20-1, 430.09 mg/100 g, pH 4.85-5.68 ©|githal 2.1 849
cHb 2 A Anet vlae]] B 75 7R A2 5, A,
A4 9 opn| Ak A 4 RS 2o W2 U pH 9 VBN
TFe 2 w2 A0 & mhetE|glr)

o] 2]8F Maillard ¥H&-2] Z=7FAFE-2] melanoidin®] A A =]
of o] Z7}aln], ohste AneieHEe] hrio] fi2jot
A3} 2R TAEo] glo] Zato] Z7131A] HkLee et
al., 1997; Van Boekel, 1998; Wanakhachornkrai and Lertsiri,
2003). 7% Thtelolse] Al Goko R T 4 98
B2 AlFel wet 2polzt ql7lo) M atolE ST da
o] tiFE 9l om £t Auk= Table 39 A A8 75
7hte| Al o] Mg (L= 44.86-67.22 (B 55.87), BHUE(a)
L 12.62-29.64 (B 22.55), AN (b)= 83.70-123.81 (B
99.04), AEZH2 85.88-116.77 (B 106.76)% =4 |20
o= 7|29 AR Al 7t H A o) Meof gt A A
(AEZFo] 83.30-89.33)H.c} tha &7 S HCho et al.,
1999). Ao e} AEo] 2jol7} iz o)z F=e
2] o] &fo]] 22Ao] 50 7|E}f o] 5 Etste] Wash| ufzol
7)ef ol 5 9 g Ajol, W 717H W 27 Ajo] 59
2o = melanoidin A-dFo] Seblof whef AlEo] A 2}
o|7} BFAet Ao g wrtE|H & 25 A9l melanoidin $F
v}o Akt A o] thet 18- P Qshrhal ek

M4 & 2 biogenic amines A&+t

7hte|HA o] Bt4, ka2 biogenic amines 2§44
= 573 A= Table 40f Urepi ik, 7hu=] 4310 A5t

Table 3. Color values of commercial salted and fermented sand
lance sauces Ammodytes personatus

Sample Hunter's color values'
No. L a b AE
1 45.65 29.08 106.28 116.77
2 44.86 28.33 94.75 105.28
3 52.95 29.64 88.24 112.35
4 59.51 18.24 83.84 91.33
5 67.22 20.32 112.65 108.24
6 65.12 12.62 83.70 85.88
7 55.81 19.62 123.81 127.50

IL, lightness; a, redness; b, yellowness; AE, color difference.
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#"IDII S e Aol HEEA 0‘0“"}. Al
7 9 obul 7o T glo] biogenic amines YA 7S HEE]
2 QAL E A e . vk Soztel 710 = sferelglch
A48} biogenic amines A A wFo] Wl B2 432] A2 7+
WOl AT Fo) A B ool o) A b
Hohe= 59| o Aol 717t s/36t= 2ol A 2
At A AT At AFFE ol &g AFE o] fglo] Eof A
0% Thlos 5o nAE Sk ) e Ao
e}, 48l0] AHg 3 750 71 telol e HACCP7|%0] o
off At A 2Rk AlF} At shA] o2 Ao At Abol7E =
2] orth= Hof| A A o o3 njE AJE TS =
3L whekETh weba 25 Al v Al o] EA sk nAE
o 54 9 thopd BAE Thtelolsle Rl v
g Wk gl kg of] frojsh= w|AES ofsfish=t =gl 2
o= g,
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=
7
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Biogenic amines
= ST

7he] o A1 9] biogenic amines $FFS A= Table
5o Yrei el 714 W}WE]QL*@—J AtollA Wol HEH
opwlel cadaverine, histamine, putrescine, spermidine, sperm-
ine, tryptamine ¥ tyramine 5 7%2] o9& A= 51 tH(Cho

o2
(e}
%,

C

et al., 2006; Moon et al., 2010; Kim et al., 2011). 72| A|
7 7Rl A o] ZA)5H= histamineS 240.8-410.4 mg/kg (
4+ 301.02 mg/kg), putrescine-> 73.61-500.23 mg/kg (H
183.00 mg/kg), cadaverine= 10.97-65.67 mg/kg (29.78 mg/
kg), tryptamine>- 9.42-18.19 mg/kg (F+ 13.01 mg/kg), ty-
ramine-& 88.26-348.92 mg/kg (HaF 199.21 mgkg)2l 202
EX 5801 spermidine} spermineS XE A 2o A AEE
2] IS} 7% 7huelel A histamine’s = EU 9 24]4]
ZFA93])(CODEX)2] 71221 200 mg/kg S Z2H819 0.1,
400 mgkg S ZTH ARE 171 FEEglov) o Anks 7]
£ RuRtE Yo v djgEti(Moon et al., 2010; Kim
et al., 2011). Putrescine> A|&of whet Z|dff 6.8l =}o]7} Q)
o] th& ofvlof| H]af| F=al7t 71 4lgh Aol Hat ke 71
9] A e} FARSFF TR Cho et al., 2006; Kim et al., 2011).
Cadaverine-> A|=0f what Z|ef ¢F 6vl] J 9] xfo]& Ko,
7]|&8] Aot HlLﬁH H ot oF L4u EAWKKim et al,
2011), 5.65) W& A.0.2(Cho et al., 2006) TFoFE]glt] o]
= =, g8 21 2R 7|7 59 Afolof ofgt Axfetar i
©hE ok 191] dhalAl 2 o] Wasithn vt
Flo}. Tryptamine2 27§ Az ol AlHE H &5 2L 2] 571 Al &
olA= AEHA gt=tl 71E A5+42HCho et al., 2006)°]]

Hla) of ouf o)A W& el Ao otE ). B3t tyra-

Table 4. Biogenic amines formation bacteria, viable cell and coliform bacteria in commercial salted and fermented sand lance sauces Am-

modytes personatus (unit : colony)
Sample No. HIS' PUT CAD TRY TYR SPM SPD Viable cell count (CFU/mL) Coliforms (CFU/mL)

1 1 ND? 1 4 1 ND 1.8x10? ND

2 2 2 ND ND 1 ND ND 1.2x10" ND

3 ND ND 2 1 ND ND 1.6x10" ND

4 ND ND ND ND 1 ND ND 1.9x10! ND

5 1 1 ND 1 3 ND ND 2.9x102 ND

6 ND 2 ND ND 4 ND ND 7.1x10 ND

7 ND ND ND ND ND ND ND 5.9x10" ND

HIS, histamine; PUT, putrescine; CAD, cadaverine; TRY, tryptamine; TYR, tyramine; SPM, spermine; SPD, spermidine. 2ND, not detected.

Table 5. Biogenic amine contents in commercial salted and fermented sand lance sauces Ammodytes personatus

Sample Biogenic amines' (mg/kg)
No. HIS PUT CAD TRY TYR SPM SPD
1 246.27 500.23 31.16 ND 332.33 ND? ND
2 332.61 316.85 20.51 ND 142.45 ND ND
3 266.33 115.27 20.05 ND 261.71 ND ND
4 362.14 106.33 28.64 ND 88.26 ND ND
5 248.50 89.46 31.48 ND 110.54 ND ND
6 410.48 73.61 10.97 18.19 348.92 ND ND
7 240.84 79.22 65.67 9.42 110.28 ND ND

THIS, histamine; PUT, putrescine; CAD, cadaverine; TRY, tryptamine; TYR, tyramine; SPM, spermine; SPD, spermidine. °ND, not detected.



Phtelopate] wpol @ A obel e 887

mine 2 7|& Ax}o] v]5) IS At =4 =] th(Moon etal.,
2010; Kimetal., 2011). & Ao 4] A& = X] &2 spermidine
¥} spermine<> 7]E 9] Halof| A e HEEA] ¢S W (Moon et
al., 2010), spermine 3.32-8.35 mg/kg®] ¥ &0 2 HE
HithE X7t JIth(Kim et al., 2011).

2 Aol A U AlTHE- 7 7 e AL o] 3ekA] 4]
ngES EARE Aat AlEel weh Aol thas QlSle
59 AR FH 4 E PARFAES] HA FH7]E
= QA= wSete o 2 ol E leh P4 X341 bio-
genic amines o= Al 9 opdl FFof whet 2ol 7t Zlow,
£3] histamine, putrescine, tryptamine =2 A =2 =2 4
O = upotw| it A S A, 53, 27 9 EAN ws
=510 ka4 2 biogenic aminesd] A 73FE 98] =
B AT o} 4] Esigt A4 M S Bt Aol ). kel
ek g A E 9 AR 0] Qb A Bk, A 713 Bl A A 5
A= 1A ] B ol A Az sfof et FAloll 4 N
2t e} At Els) o] ol Ao ghrhal Abm Tt

=i
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