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Effect of raw material freshness on food quality

and safety of anchovy fish sauce
Min-hong Jeong

Department of Food Science and Technology, Graduate School,
Pukyong National University

Abstract

Fish sauce is one of the fishery product that it was extracted from the
fermentation of fish with sea.-salt during a long peried. It is used as a
crucial ingredient in many types of kimchi, seasoned the vegetable, side
dish etc. However, fish sauce was formated histamine that is thus
identified as a hazard in fish sauce because of long fermented, period
under unhygienic ‘condition. The purpose of this study is to investigate the
impact of raw material freshness on the quality and hygienic safefy of
anchovy fish sauce and suggest the freshness of raw material to make
high quality and, hygienic safe of anchovy fish sauce.

At first, to devide the raw material’'s freshness levels, raw anchovy was
left for 24 hours and each 4 hours; anchovy was mixed with salt to make
fish sauce. The levels of VBN and histamine of raw materials by
freshness were measured to know. their exact freshness:

As a result, the levels of-VBN and histamine'increased-as time passed
each contents were 16.29-87.65 mg/l00 g " and-6.14-1499.63 mg/100 g,
respectively. As fish sauce fermented for 18 months, the contents of VBN
were 205.31-270.51 mg/100 g and histamine were 120.54-1707.22 mg/100 g,
repectively. These results means the levels of VBN and histamine of raw
materials are significantly associated with the hygiene of anchovy fish
sauce.

Then, the content of moisture, salinity, total nitrogen and amino nitrogen
and pH were measured to compare the quality of each fish sauce. At raw
materials, the contents of moisture were 69.57-72.15% and there were no



significantly different. The contents of moisture of fish sauce during
fermented for 18 months, it kept at all groups and at 18monts, the
contents were 64.33-66.59% and it showed no significant difference. The
salinity of raw materials was 1.15-1.27%, and fish sauce was 23.62-25.58%
and it was also no significantly different. pH was 5.15-528 at raw
materials and increased as freshness was decreased and 5.30-5.56 at fish
sauce. The contents of total nitrogen of raw materials were 2.71-2.99%,
showing no significantly different. As fish sauce fermented, At 3months
fermented fish suace, the highest freshness group was 1.37% of total
nigrogen content and as the freshness was low, the content of total
nitrogen increased and the lowest freshness group was 1.56%. At
18months, they were 2.19-2.23% and no significantly different. The
contents of amino nitrogen of raw were 363.07-633.650 mg/100 g. At
3months fermented fish sauce, the contents of amino nitrogen were
892.01-1220.34 mg/100 g that showed the content was increased as the
freshness was low. At 18 months, the contents of amino nitrogen were
1271.31-1398.98 mg/100 g.

To investigate the reason of different contents of histamine at“each fish
sauce, bacteria from each groups.were isolated and identified. At each
groups, different bacteria were /identified and among them, Staphylococcus
epidermidis, Staphylococcus 'hominis, Kocuria kristinae, Pantoea 'spp,
Leuconostoc mesenteroides ssp. cremoris were known to make histamine
from histidine. At group V, VI, VI those the lowest three groups of
freshness level of raw materials, Leuconostoc mesenteroides ssp. cremoris
was identified. Each bacteria were ‘cultured at tryptic soy broth containing
05% of histidine for 4 days at 35C. Leuconostoc mesenteroides ssp.
cremoris produced the highest content of histamine. 42.88-54.18 mg/kg and
the others produced histamine 3.79-20.2 mg/kg. This means that fish
sauce made by low freshness materials contain bacteria have strong
ability to make histamine from histidine.

These findings suggest that the freshness of raw material influences the
hygiene and safety of fish sauce, and therefore, it is the most important to
manage the freshness of raw material to make the high quality and
hygienically safe fish sauce.
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o= FA7 ]‘ﬁxﬂ o A Aht H= H|Ae HAES
i UAtH(Lee, 2013). AR, 7| 2 TA7
51 FHHE 7ML e

o] "WAAA S 7Fste= 89 T shuE A
oh Egk ARAZ Al HAAAQ P8 A H dastol g A
7F G AEA A E R R g Al i A S AoF

o] L A Eell A S mAa

=
He 3o Mg

53] a3 S PAAst A e ol i ARt B4 2 NS
Az gAY AT AFS ERse] Adeld 9Re FaAY
wEvg F B 2E 5o BAZ A9 :

olgkal B iFvH(Ryu, 2012).
Histamine<> biogenic amines2} }it}o] ™ biogenic amines®] gk o}n]
Abel "Rk AHg B s Eet AlES obH|i=sket ofu| 7] ol vh-E
| o3 T2 APHE AASFER, FAE B ZEitais

A A Ft}(Lehane and Olley, 2000). Biogenic amine< & A|7}A] v

DA gAol A Fol" A ™ | 58| histidined] ¥Fo| H&
A5oA NA wlg F9] histamine? A o] o} FEA|7} I

22154 2)

2 d7F o AdAA L FFE v = (Lovenberg, 1973),
| histamine EZd ¥ A I G ZIAY Hy "Bk
J¢te] AzAgor foYe I BELY F5S FESHTaylor
SL, 1986). W&}A biogenic amine & %2 AHAZ o8 7FA] kg
Al Aol YeRE 4 St} Histamine FF o] WA histamineol
gk RS Kol S A 75, AAU], AL A Ed, 7

=
, EESY 2 dyzr] A4S do7 4 vk (Lovenberg,
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1973).
olelgt Qa8 iz Jdl FulolA = AR Y histamine FFel] gk A
T2 o ol & o]Fojxa k. Cho (2008)E =W #+%
©] Biogenic Anime % % AGRAAE A wllf+E Al EA

]
Aol =& histamined o] tall AnU, Jo (2009)= HE HF

Rom. Ryu (2012)= AxsA el mE XA F 7hte] ol
RS A zxste] BR7)7HE<t histamine$Hd2S 73] histamine] A7t
stoll gk HE 2 fsidS Brielty 98 AR FeAdS Fxsdl
i, Lee (2013)% =Wl &5l AAEARA 2 7hte] R Ao ofgh
EAH7PHSE AAEH  histamine S AA <ty AF|A o
histamine 3 A 73& 913t A=A A HaAds 7
AA7A] AA O g FALE FEo] Ao AA S FAste] FAW
A 9 histamine/ &% & &l kA HZ, AxTHE (A9
histamine &S ATeto] fsi== B7isk A %

Lo wet AR e vta g Fe FAWsto digk A 2

e o gk <A
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2. 3. 324 G1Ax EF
[e)

Ay GAr g

ok

conway unitS AFE3dtE w| gAY

(Japanese Ministry of Hygiene, 1973)2.2 =73} t}.

2. 4. Histamine T

Biogenic amine % Histamine®] $FeFe LARQAYAISH F &3 Ao
obdl FAHE nigo R AFETH FhbEel digt A (MFDS, 2013)¢] &
ato] BAEdt A8 1 goll 0.1 N HCIS 7Fete] 743} alar o|AS 9

#£2](4,000xg, 4C, 15 min)st] TS ofFste] FHsle= 22hs 23]
AAEte] 50 mLE 3 F A|PLAN o7 A8elgIh 0.1 HCIE % 2 3
MM AEE 1 mLE Al el F%E % 100 ug/mLe] Wy-EE=4(17

diaminoheptane) 100 pLE 7}stal ESFEHAMEF 88 0.5 mLet 1%
dansyl chloride acetone &< 0.8 mLE 7}l =33k & 45C water
batholl A 1A17F =43} 1AL, 10% proline £ 0.5 mLe} ether 5 mLE
7¥ste] 107 MEstal AFds Fote] dassst § oMEUEE
mLS 7}8ke] ofxksl AS HPLC system (Agilent 1200 series, Agilent
Technology, USA)o. 2 HA51F 0, B FHL Table 29 21}

O

2. 5. 7 ¥E 28 ¥ FA

A W] #s FAsH7] A8l 0.1 mle] RS 5% NaCle *3st

= A% tryptic soy agar (TSA, Difco, Detroit, MI, USA)ol| =EA]7]

A 35ColA 443t wigA AT 449 Me g8 54 7K dE5=

Al gt FFe NaClg 3E3sh= TSAo| 5HAA vjgstdar, Hl
*=

Frol A AN Tdd FF] NaCle sk AbenjA ol

kv



Table 1. Freshness grade of raw anchovy for manufactured fish

sauce during storage at room temperature for 24h

Freshness level

VBN (mg/100 g)

Freshness status

Group I

Group 1

Group II

Group IV

Group V

Group VI

Group VI

6.14

25.00

41:94

127.93

564.96

1280.33

1499.63

very good

good

a little decomposed

decomposed

decomposed

decomposed

decomposed




Table 2. Instrument condition for HPLC analysis of biogenic

amine
Parameter Conditions
Detector DAD
Column ZORBAX Eclipse XDB-C18 (4.6 x 250 mm, 5 pm)
Column Temp. 40C
Flow rate 1 mL/min
Run time 40 ‘min
Time(min) Acetonitrile(%) Water (%)
Init-10 95 45
Gradient 15 65 38
20 30 20
30 90 10
Wavelength 254 nm




O DAD1 A, Sig=254,4 Ref=360,100 (20120305 HISTAMINE 2012-08-13 10-15-11%004-0501.0)
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1. 1. &%, 449 &= ¥ pH
Ao WA zF i dxdge] R 9 Adske pHE 45}

o] Fig. 2—4° YERNATE FES 69.57-72.15%%2 Group oA
69.57+0.70% = 7} Wkl Group Mol 71.32+0.82%% 73 %%
ok ZF A yE R vu)d Zole Qo M wpE F3d P
& UEhA skt dse] A 1.15-1.27%% Group I ¢l A]
1.15% %2 7 wton Groupllold 1.27%2 7HF %o 335 el
WA, G npRA R Ao e AEgS HolA= gkt pHE
2 6.29-6.742 YEhH Kim(2012)¢ AxE AZ4AT 5 AW pH
A A3 6.36-6.53% HAET AR TR E=AARE o] fge
ME7F 254 #Zo7t 7] WEo® AlsHH, HFEe 2|7 2
UEbLA] oL, s 7E AlAdEE
Al ERSETE OEWJZ#O o
= B%S e, B A7 o] 8H [ F9R8E o2

vl
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1. 2. & 24 ¥ olv|x2bg A4
TZhE HAdRe] F AA 2 ol A4S fig 5, fig. 69 U}
Bl F A4 dFe 2% 7iE 2 FA(MFDS, 2012)00A

d 3 EL
LOgoldom AR AR Fdo 3t Fd3 222 A wad
deFe 2.70-2.99%% Kim(2012)¢] A¥<

b ebk o s Akt shelol A A A
g EA ] whaid ekl 17.7%9 Hlaste] Sl SAAIR(6.25)F W
e W Z Aol YERA SSEEH(NFRDI, 2013). Group VIOlA F
Ak 9ol 2.70 %= 7HF Wgkon GroupVIolAM 2.99%= 7+ %A
ustth, oppnabd Ao FEom |2 EAss il Sy HE
ok glow opvey] wuks 2t dgtEe] FHE UtEle AE

o

=
EAANTFEOR 2o|q ) ofuliiby Azel gho] Hrii AL
] - ol

T
S
=
£
£
B>
ki
fo d
(ih)

olrlvatow ald ool Wi A ejusith P A el
2 363.07—633.65 mg/100 g = Group IVol
A 7p wkekan, (Group VIONA 714 =S 3tEES Lpehiqlch
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Fig. 6. The contents of amino nitrogen in raw anchovy by

storage time.
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1. 3. 34X F71"d4 2 histamine

A AU dAE dRYolE F2 dte] TMA, DMA 502 A5
T oPFRE SAA S = 2 o] HmEkA| R Aol A dgE Sofu
FabEe] MmgAe] Fadk g9dom AMHI oFoAE 5-10
mg/100 g, H% A4 Z71%9 = 30-40

©c 9

So = 15-25 mg/100 g,
mg/100 g, 50 mg/100 g o]delx= Fag Aow 3ot 2b 31
W dx98e A 97124 e Fig. 79 YeERAAY. Group 1
o] A% Ik 1A S 16.29£0.39 mg/100 g ©llar, x|
4, 8N 7r=FS1 Group 19+ Group & Z+zF 17.304+1.20 mg/100 g,
20.64£1.40 mg/100 go & AAg A= oY AARE HFo] ofFe] 1
Fo %3l AETh Group IVOlAHEl 29.68 mg/100 g & %75
o] NS B o, Group Vi 45.02+2.07 mg/100 gO & ojn] H
H7F AP, ©]F Group VI, V= 79.38%7.61- mg/100 g,
87.65+2.43 mg/100 g 2 FA% AxAs7t A=At

zb F7bE HX Q29 histamine S fige 79 YEFAIL | Group
I 9] histamine &S 6.14 mg/kgl & A@s We FFolglon wHr
2] 4, 8A17FAFR] Group I, HIoAM+= 25 mg/kg, 41.94 mg/kgl® #
Ax o7 ZF7hsktt 12A17-28)1 Group IVelM = 127.93 mg/kgl = +
A3s Eolyw Group V, VI VIlAE 564.96 mg/ks, 1280.33
mg/kg, 1499.63 mg/kgl & Ad3d 7t 7]E7|E Holm A A
S7HEol 3T A7IHE RS Sk At AaE BT

5

Histamine®] /9] <l decarboxylase

rr
=

A

nAgEol ZHAZ e a4z, 9SS FgHste AFd
histamine2 F-3¥ A E=E A}go] 7}Fs3t=®, 2]3%3F histamine 9
putrescin 59 SHHHFHS HF o HE=Z o] 83t tH(Bardocz, 1995;
Ruiz—Capillas et al., 2001; Shalaby, 1996).

Codexol M= F4kEol dis] F9io] Xx= HEE | A Hgk
o] 10 mg/100 gol]’el™ <t i, JBFFol ek A E=2 ¥ A|3Fo]

_16_



o

T 20 mg/100 gold= WA Hst=E qtA4sta HH(CODEX, 1995).
ul 9] FDAOIA+= %X]9} mahi—mahi & & o]Fo] s histamine
S 500ppm©]3tE  guidance levelS AA3tar, WA ofFo] ug}
histamine©®] 43}t 7] wlio] 50ppmS ‘defect action level’ & A
&kl 50 ppm E= T o dE F-UARE Sl oW (USFDA, 2009),
EUC M= arFolat, Aoz, dx3, k7|3 59 of el 9%t
AE AF 3kl histamine F o] 100 mg/kgs WA Lolof skar, 2
A AL ol 200 mgkgd & AR, EE HAZE 200 mg/kgs
B o R R ] G = TR T )5 o A sl M= FAbEel gk
T4 T Yol wm oA vZgolwol dsiAnt 200 mg/kgo = It
Ao w stal JUHMFDS, 2013).

d A71AARS sl2uv $HEEe alds] B, Group I, 1T, 19
du5e ARG Azl <8 HFT Aes Ad Aoe=-ddd 5 3]
o 12A17FxFe]l Group IVE-EE 3dkA] ]
histamine &%/ Codex & 39 7]

= AdeA i gaEy

SIS ]

<
o)
2R
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2. 98 EX 9 Axrl AA F4 vX= FF
2. 1. &, 3¢ 3% ¥ pH

O

3t
Ao MAEo wet AzxE HAAR] A4 F FEIFY WsE
fig. 8o YEHAT. 3/Lxtell = 66.03—-67.77% = 2t FHER 2
2ol 7h il e 6L A A8 Aol 64.35-65.58%% LEL
won o]Fo= BE PN FRIFS FA 5t ATFS HolH 18
ML= 64.33—-66.59% 5 HEFHATE A57hA] BHal® Al A
MNA(Choi et al., 1998; Oh, 1995; Park, 1995; Lim, 2000; Lee,
2013)9] FEIHFHAE 63.3-72.8%% ¥ AFAIel HwafH LS
o] Fargko]l thA 2 Ao E YEsth Lee(2013)F A4 dEWA o
2 Azxste 1dzr ZEARl G AR FERIHY HAe
65.84+0.08% = R IRl of= & A9 1270 AellAN EE 1

o] &3EFe] 65.13-66.43% Apolrk A< ST FEITE

iy

ro
ol M
o X

HR A7 LAFHART 5 #EY & Jx T4k A F
R, 2 d7Z2% deo dEd mE A FEdFAelE A
PR B2 AW HA Y ol RoEe dRHE T dA5-E vk A
o= Atz ozt Ane BTl AEAA A AR A= @It
ARsE 98 945 & Hrpsttba ®arsk Lim(2000)5 9] ol A7) v

= Tl
MR o] Ao BhEF WOl 22 2-9254%, HEo] 24.2202 E A
ARG 25 & e HolAE FolHel Aol= glon, HAE
A Fo Ao HOY o= AT "W ANA U8 AHE & 5 §lA
W ATE AEAQL AR Bre 31

btk e aels %
Z
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o] 4% pH¥SI= fig 109
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2. 2. F A&

Ao Ao wet Axd HARA S daFs T Ah FFo vist=
Fig. 11 YehSlt. ‘?j}z‘z MLzt = WA A7t gFagk 7114l
Group 1, I, TellA z+z} 1.0740.04, 1.14+0.02, 1.20+0.02% = 1}k
om ME7F EA @2& Group IV, V, VI, VIolAE zH2E 1.31+0.00,
1.43+0.02, 1.54+0.01, 1.60%0.00% % e}, ﬁiﬂ%ﬂ,gi A5 A=

o] MErl £2 &= 52 F A4 dFE Hon ol Axy) y
V55 Foo] #odts vAE 2 AR @i o3 dsQl Adx
WMol a7t S wEA o] Fojx AiAr Feol= A OPU]}JJO
o= oGS AHom AtmHrt o|F wavl XY HA F AT
HE A EaA R Frkskes A Es HolH ?W} o] 9]
27F M A3 Zol5WA 1270 EAtell SoiA = 2.02=2.13%% FXPE A
ol7} &ow 157 LA A E 2.05-2.11% 2 AA3] F7} o
187/l = 2.18-2.28%= YELSTE B2 2.08% % Lee(2013)
7F AR Az qA F ALFES 2.02%% F Aol 7k A skt
olglgt A¥= Zt AR AsHF v sk Group I —VIZkAl 7}
a&o] 74.58-80.74%8 % 7F&3t ® Ao Cho(2000)°] A543
87% KT thh & e RO E H|FojHof S dA|Tto] A E4=
A e 92 =A E
T AT @i&*ﬂ FAS & F e M etk AAF SR,
A4 TRl E FAS TN 1.0%olF ez Aazl JATHMFDS, 2013).
R e R Ry @i&*ﬂ At el snee] oo F st
Fe AR FEARZE A Aok sHAT, BT A AR F oA
2ol 2% o1l A 157, 1.5-2% A 265702 A 435
Ul 7lERT f AlEst ste] dASHA delstar lth(Hjalmarsson
et al., 2007; Lopetcharat et al., 2001, TISI, 1983). £3] & 3

o 1.5%m%ke] AL NS MsAY e 2H4S TFIATL =

A £ se, Aol 118 FA%E 9 2471 094D
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2. 3. oAb A

Ao Mo wep Axd HX A Ty F oofn i AT
HE2 fig. 120] YRt &g 2708 xel A Group 1 -VIZbA] 247+
800.30 mg/100 g, 855.12 mg/100 g, 887.52 mg/l100 g, 935.1
mg/100 g, 964.95 mg/100 g, 1016.67 mg/100 g, 1060.58 mg/100
g® T ALFFH vEete] ARl £4 & d8E AXT 4Hd
2o o] ME7F S
HAE, TAGHAT D AR axe JES Wol wol ¢ B H|
of guldo] A&} Feto]l= Gl opmuieito R Fajuo] A 71§
d Aow Atgdd. 3/EabelA Group [ -V AH$E 900.30
mg/100 g, 955.12 mg/100 g, 1148.06 mg/100 g, 1149.43 mg/100
g, 1203.70 mg/100 g& Sk F7kek WFA-Group VI, VIol|A &=
1208.95 mg/100 g, 1151.69 mg/100 g& Tih ZAad= 4TS 1Y
U} o]FRE BE PN A Ao w 1 ko] Frbeity 10.570 €3k
AN BE F3ro]/thh Astad s BYRE o] F 2w T AT
I mlgste] ALAHow F7ESITE 37HEAR A 829.01-1220.34
mg/100 golAd Aol 187 &A= 1271.31-1398.98 mg/100 g

(@21

= AAHoR FolAd k. ot & 4
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ol

2. 4. IE AVEAAL

Ao Mo wep Axd HxAA TaF A AL FF
S fig. 139 yEAY. 27BE el M= Group I —VIZFA
66.31-149.42 mg/100 g2 WS YelY Amrt GS4s 3
A7 A4 o] EolXe A dAEH Hav|ite] A=
A TRl A g 71 d A el FHE Y tEo] 10.5709 % 1270
Axpel = zhz 94.64—-187.8 mg/100 g, 113.40—211.80 mg/100 g&
2 7t 30E Aol b Zth BAA R S W 10.571E Al A=
Group 1-V7-A Z+z} 94.64, 106.53, 120.03, 155.42, 181.32
mg/100 go.2 EF FoA<0 zkel7t %o (P<0.05), GroupVI, VI
7}z 187.88, 191.65 mg/100 g& F9#<l ztol7} AATHP>0.05).
12702 AR 10.570Lxp-AA 3 de Wego =z Group [, I+
frold el zpol 7t gl e, Group V, VIOIA X R2o] 4ol x}tol 7} glA
T2 8 BRE A /FYFHQ Aolvt e Ao R e

XA g F U AUIAA IR WaETo 13k FUkeh &
F 4-5NEAel Al FUsh ol WEAAE A0 #stE wAE]
RNA—depolymerase 2733 #AZF o™, o4 BlIE| 2ot 527} F7Fst
HA RNA—depolymerase 2= = 7Fsko nucleotide”}
5—mononucleoride® w3l 7] WEoll 238 0% A AV1EL ol
S7FtH(Lee, 1997). 2 Aol e A7 S78ke A9s §lA
T 4570 -6 ) dAolell-ThE Aol HlsiAl $PEE AL FHo] ¢

% /1% Aske %ol Asksh QA

fo
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2. 5. Histamine

U599 Ard wet Alxd FA A3 g 5 histamine FFHI}E
fig. 14°] YepAct Ao AnE EdZ 9859 A%EE histamined]
Aol ofg T GEE wIAH, FHto] EojA =l A kAR HH
FAHEel  tidl  histamine® ¥FS AAS W AdARS] oA
histamine< 2559 bHAS B7bsts T o3 A Folvh. dBlA I
4 @714 &9 histamine 3ol H|2gh AES Hol= A o] Ha
27N Lol Group 1 —VIZFA] Z}Z; 36.40, 42.56, 48.54, 236.12,
698.14, 1195.86, 1493.05 mg/kg®] histamine S Holm ¢
AE7r £A4 EU3H GrouplVE-E A
Yebdth Ryu(2012)= 989 £
histamine HAE=%& AT 23 A2 A2 BF 6A7HY
12A179] & A TFAo o= o217} glvk=
A gE A3E Yehlg, B Aol A2 8AIZEAFS] Group 119
745 Y59 histamine -2 41.94 mg/kg, A 1871 €zbol = 150.38
mg/kgel ¥FS HERY HlalA uhe gk Bl

A A3l gk Ff e TlEo] Al g2 B, MureA s A

e

A F ko] g o} 1 -o]AFe] histamine. FFFOlE AAe] Fasiti=

Bj=rell A o] A kel o201l of-HA o gk S A
3

Adgon, YA EE 40 mg/l00 go 2 AFHFHLHS YE SHU
(Codex, 2010, 2011). wd A== Zduxo] A/MAE F43 &
dste] A=re] #7420 200 mekgE O =A Ao & Ha Aol 3l

tha A A F@EH(MAF, 2011). MAF(2011)= A¢lo] &5
S AASY 714 o, 550 mg/kgs FFHENF FEHES ] dojdrt
= =

= W&ol 71Zx3ste] dAl Codex®] 118%E 3] =9
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B ATANE 7P A8de AEard 718 el Codex®l 7IE

1870 xke]  AANA Group [, I, IIo] 348.21

mg/kg, 120.54 mg/kg, 150.38 mg/kgl @ o]o] H-33}H, GrouplV—

VIS 430.14— 1707.22 mg/kgl &, %7] histamine &=o] 7| H

ot XY dEE A A5 Ha F dHY fATF e %

erebA] Fgkth. olof e Ay= x7] dEe Axe Haiy T Ee
< 4

wagvl 2g5d MA S histamine ‘@é Oﬂ ol
o]

=)
)
=2
%
e
fE

histamine =
el A% Fasta e,
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48 A9 Ax7t AR W mBEd FA= IF

3. 1. VI E T4 ¥ histamine A%

MAS- tryptic soy agar plate AolA] #E5S w3 t}LS colony?
FH, 27 2 AEE WG A= sl wek TSA iAol ZEfste] wi%f
H wFE AN 2uEY 7 Ax wiA] 2 et qhgEol
=0 A= 647) viola =AY FetayY =S AREEi=T, 7= vt
17224 Wil o] T4 B A7} o] Fojx|aL, o]2]gh 3}5kRk3-of
H3l7F v 158 vbt} transmittance/ colorimetry optics®l] &3te] A4 5
o] VITEK 2 COMPCAT®] Z 213 oA &4 %At}

AWHA © & biogenic aminest 21E9 Ax 9 A g F do| 9
3 e wAEY T4% 2R Rkgol o8] AgdEn. daAATe o

2 olo HAdt= MAERE  Aerococcus viridans, “Alloiococcus

04

p
mim

l
Ir

o

otitis,  Bacillus coagulans, B. megaterium, Tetragenococcus
muriaticus, 1./ halophilus, ~ Enterobacter cloacae, “Paenibacillus
tyramiegenes, Pantoea sp., P. agglomerans, Morganella morganii,
M. psychrotolerans, Klebsiella pneumoniae, Hafnia alvel,
Lactobacillus sp., ~ L. brevis, L. | sakei, L. mesenteroides,
Staphylococcus spp., S.- epidermidis, S. capitis, Kocuri kristinae,
Gardnerella vaginalis, Leuconostoc mesenteroides <50} At (Kimuar
et al., 2001; Satomi et al., 2008; Tsai et al., 2005;-Emborg et al.,
2006; Hernandez—Herrero et al., 1999; Mah et al., 2003; Cho, 2008;
S. Muhammad et al., 2009). 7} F7PH= Ao F3FS w3 A A=
o oty Hs) nAdEs 29, WY, $4ske] Table 20 YERAA
o 2 R g8 mAdsse] sAEHNSH, ATt £4 22 A8
2 Axg  dA Group V, VI, VoA TEHL

Leuconostocmesenteroides ssp. cremoris’} AU, 2 452 3

2 A ES elslr] Y8l 5% NaCls E3HslE= TSB-—histidine
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of % % 35TColA 447 wste] A A% histamine $H52 Table 3
of YelHATt. Group ¢ VIOAM HAH¥  Staphylococcus hominis,
Group V9 Kocuria kristinae, Group I, VI®] Staphylococcus
epidermidis, Group V& Pantoea spp, Group V, VI, VI®] Leuconostoc
mesenteroides ssp. Cremoris?} X3FE  TSB—hisditineol| 4]  z+2z}
histamine®] Ao 2 99 wAAEol wldE HjH A=
histamine®] HE=%A] &UT}.  Leuconostoc mesenteroides — ssp.
Cremoris= TF2 WA & H]sle] Fu] o]4e] histamined A3t
 Ade sAHE vAE 5 s|2Ew Aol M A Aow e

|5
N
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Table 3. Identification of strains isolated from fish sauce by
VITEK 2 COMPACT

Group Species
I Aeromonas salmonicida
il Staphylococcus hominis

Granulicatella adiacens
Sphingomonas paucimobilis
Staphylococcus epidermidis

Staphylococcus lentus

Globicatella sanguinis
Enterococcus cecorum

v Sphingomonas.paucimobilis
Kocuria kristinae

Gardnerella vaginalis

Pantoea spp
\Y Sphingomonas paucimobilis

Leuconostoc mesenteroides ssp. Créemoris

Sphingomonas paucimobilis

Leuconostoc mesenteroides ssp. cremoris

Sphingomonas paucimobilis
Staphylococcus hominis
Staphylococcus epidermidis

Leuconostoc mesenteroides ssp. cremoris
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Table 4. Quantification of histamine produced in TSB-—histidine by

isolated bacteria strains after incubation of 4 days at 35T

Histamine produced

Species (mg/kg)
Aeromonas salmonicida ND
Staphylococcus epidermidis ND
Granulicatella adiacens ND
Sphingomonas paucimobilis ND
Staphylococcus lentus ND
Globicatella sanguinis ND
Enterococcus cecorum ND
Gardnerella vaginalis ND
Staphylococcus hominis 3.79—4.88
Kocuria kristinae 6.24=10.36
Staphylococcus epidermidis 8.65—11.51
Pantoea spp. 13.11—-20.24
Leuconostoc mesenteroides ssSp. cremoris 42.88—54.18

ND : Not detected
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iy

FielA A
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-
L Y

Apol7E ATk pH

M 23.74—-24.04% 2 F212 9

4

o1 o
o 1

22 Groupl oA A X7H F4

w7t 28 9
] 6.29-6.74%
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zFol7b gllont, wa Aol A= ZHzE 1.07-1.60%% X7}
Fo| F&TF T ArdFo] w2 AFE HIo HaT|te] Ag

Aol A= 1271.31-1398.98 mg/100 g2

DA V1A ae AR FaFHe A dAE VAL e =4

2, Ax¥a 533 2olE Ho Group [ -1 77t 16.29,

17.30, 20.64 mg/100 go 2 HAE7} 5.8k AP A9 GrouplV—VI

& 747} 29.68, 45.02; 79.38, 87.65 mg/100 go & HFx| A|7lo] Zo

A4E FolAth darzt JAPE5s B 1ol g A7 A

TFo] ol e ne AFPEA B S 2 FES \Eole
o

s gy ofF Eaf A Awy AANA2TFE Bl

. Histamine2 biogenic amines® s} = AR} 2= A=A Huj 3
A H AR EAXZ LB histamine 2 Group I —VIAA] 2z}
6.14, 25.76, 41.94, 127.93,.564.96, 1280.33, 1499.63 mg/100 g&
2 WA Zro] Aojd4E SjApnI A o] =7 e vt 1870
A7 AAES HFgAZ] = histamined] IS BT oA A AT
<78t Group [ —VIeoll A Z+z} 348.21, 120.54, 150.38, 430.14,
1014.84, 1597.24, 1707.22 mg/1000] Atk = A2 F 1291 3] <
Codex®] histamine ¥ 14S AFEH Y5+ 100 mg/100 go]
af, Ao A= 400 mg/100 golst= AAgstal lom, 2 APAF

AFewkz] 0—8A17FAFSl Group [ —II& 8, AR 25X codex? It
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st WA, Group V-VIE 98 2 AAo|A 2] histamine

Bohs Aow, AAe Anw ol galrll: HA et

2 FRPE R QA JFE WA= HAES Foetr] f8 AAS
wjFsled S-S, UlEE StaphylococcusZ: oo,
Granulicatella%:, Sphingomonasss, Leuconostocss, GlobicatellaZs,
Pantoea%:, Kocuria%: 5°] 4%t 2t v &9 3=yl YA
= skl #l@  histidineo] FEIZFE wiA el ik A}
Leuconostoc mesenteroides ssp. cremoris?} X3 v x]o| A 7}k

=2 3FeF9] histamine©] A T AT}

A5 A9 At EXARe F ALTE L ohulwiry Ak §
F wsl: 2 3L vAA BSAW, ATH @18k
o}

=
histamine ¥&F¥= ofF WA dWAHS Hol= S HFol
ARE Axst7] A &) A=derf of&l ity Alx7tkA HA S
o] Fojxjof dhria wET} o] 3 AA

1o = bl %
g Ao kE AFe ANHol fED 5
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