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Hazard Analysis of Food Safety in Processing Process of Simple-pro-

cessed Fishery Products

Min-Chul Jeong, Min-Gyun Kang, Yu-Mi Jang, Do-Ha Lee, Seul-Ki Park, I1-Shik Shin' and Young-
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This study analyzed the food safety in processing process of simple-processed fishery products. A total of 88 samples
analyzed for the presence of pathogenic bacteria and physicochemical hazards. No major foodborne pathogenic
bacteria, such as Salmonella sp., Listeria monocytogenes and Escherichia coli O157:H7, were detected in any of
the samples. However, Bacillus cereus (12 samples, 13.6%) and Staphylococcus aureus (15 samples, 17.0%) were
frequently detected in both the intermediate processing stages and the final products, although cell populations were
not high. Very small amounts of heavy metals and histamine were detected in some samples, in quantities that did
not exceed the safe guidelines according to Korean Government regulations. Similarly, no other physical hazards
such as foreign material were observed in any of the samples. We concluded that there are no significant pathogenic
bacteria or physicochemical food hazards in simply processed fish products from Korea. The present study strongly
suggests that increased food sanitation measures should be implemented to decrease the prevalence of S. aureus in

simple-processed fishery products.
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U] A7 190w =AM 4B 20104 51.3 kg, 20129
54.9 kg, 20144 58.9 kg 1231 2015E 0= 59.9 kg o2 X
&2 07 Z7|5kaL Qth(Statistics Korea, 2017; Kwon et al.,
2017). s FAbE o] Zpgof wh= ™ 2013$-20153 9] 1919
A ARE AH|RFE 584 kg® Qo 5 1910 ddEitt. &
R R PECE T s PR P
Sl Algolo], 1015 Q17 4k 2ulHE 19609 E=0) 9.9
kgl B] i 3HE 2013-2015d 317F Hat 20.2 kg O & LpERyiTh
(FAO, 2016; Kwon et al., 2017). oAHE o &= 9-2] 5ol 523t
SR} S AL, oF2] 7] o] o] BHpElo] 9lo.
), I A50] SRAFTL A7) tigh AFS] ZRke] Al o] soby]
of wel 44bgo] 7R 2 A Au|Aje] M5} EolA]

HEO 2 & 4= YTHMOF, 2016).
FAR] T AR TR AR oA AARE AR
Iz

90% o= Akl glo, o|F T hEEol AR5k H
S 75.9%, A7 Fg-Eo] AR 6k H]F-2 24.1%C]tHMOF,
2016). 2013\ T 7 ABARES 1,293HEC 2 2005
tH] 4.0% 57 FFAEHMOF, 2016). o] o whet =4k o] f-&
u 7hgol et Fa o] H2bel 3 glor, o] F41e] 12} Ak
Aol A ol -5, 7Hs 55 2Eshe AF S e =A
9] A&to] Ztf |11 QJtMOF, 2016). 12|k, Théer | 4=AF
9] Aeols SA7eE 9 gut Aol Hlaste] iAo
2 AZGRIokA A Zulo] A ottt B3 F 1 9rk(Kang
etal., 2017; Kwon et al., 2017; Kwon et al., 2018; Kim et al.,
2018). Tre7hs ka0 AZ 9 A ofl thieh Aot= w7
S 7Hg SRl oiet nl R ek 9 ofskabs $lslad £
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A (Kwon et al, 2017), -5 52 35 Te7HsE9] Alateh4]
s a4 EA(Kimetal., 2018), A E 2| 2} Al 0}-2 H 2] 9] o]
sleh2) dl n| &8 EA)(Yoon et al., 2017) A& 2 A<
o] b Aol tigt RUE S (Kang et al.,, 2017), &% 2t
1Eo] Sof gt dLEo] B Al 9tk(Yoon et al., 2009).
SEA Tk, AR 50 T Fol A A & 4= Q= A EHE A
2Eol disA AAAH & B35 Aak= nju|stc),
olof & Aol A T 7HE o 7 AIE Foll A A4 E §-5 1]
Fol A& =2 7], up2 HA], 9% 289 35S
Fo R o5 AxglA TH T F A RE AFH AT £
AtollA dolzl Alx 379 w3 W o]k Qs g
AEo| tiel] 42 Ao R At BES derhy ol F
J ZolA e AEHslaas £AstL o]& A
AfAER o]8F 4= S Aot}

T ol flo

7tSgH o A
o) Te7 g AR 5 34| 7] (Guamegi Clupea pallasi)=
R SERPAl O] AR 53] A Aol A A sk RAeh nhE
(Dried anchovy Engraulis japonicus)= 739 G A<}
o APIAL B A ARAof A3t 53Eo] Aol A )T 5H
th. 97 =v](Salted yellow croaker Larimichthys polyactis)
e ag=toll 2Rt 2319 fA|olA AHF sk o

o
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Aol A Y3t AR w5 ¥ Al E B (Whirl-Pak® bags;
Nasco, Fort Atkinson, WI, USA)o] AF3}oH, Alg2= Y
A LEGC olshol A 2, xkste] 8 A7 olfo] AEe
Zsystaict. QA 5ol wE A &= Table 1] L.9F5F3iTt.

AN o4, At 2 Ot 2] 42 Kwon et al. (2017)
o] WS 2 u15}e] A EZFA(MEDS, 2017)9] ARk S &
Al e 5

ulAE A E el Eas wom Aasialc. A offel
71 A 2] AR5 2ol 0.85% B AelAle% 225 mL

2 108 43t 3, 12027t Stomacher (BagMixer 400VW;
Interscience, Saint Nom, France)E ©]-8-35fo] 235} ct.
Avk At AN 1 mLE F{sto] 0.85% Bt A2 A4
T 9 mLof A = 3|4 5}G1 ). 7 ThA| 31419 plate count
agar (PCA; Difco, Detroit, MI, USA)o]| £5=5}0] HZ3t 5,
35+£1Co] 48247t 59k uieret & A E Heh
Shlch it B it 2o R 203 ™,
AAIE el 9 LST (lauryl sulfate tryptose), ZHJAIE 2
< BGLB (brilliant green lactose bile 2% broth)E A8-5}¢
35+17T, 24-48 A7t v Fat e, th g2 EC brothE A5}
o] 44.5+17C, 24A7F s stal o, bttt thdwtoll A
4% BGLB, EC vjx7} £&3| 2 A dta 3 (durham tube)
of 7kA7} A A& AR WAHTEAL, o] & 2 (most
probable number, MPN/100 g)= LERY AT}

=
-

I
s
il
o

)

ot
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o
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Table 1. Processing process of simple-processed fishery products and sampling scheme

Processing process

Fishery products Facilities - - - . .
Raw materials Removal inedible parts ~ Washing Drying Final product

A S-1 S-2 S-3 S-4 S-5

B S-1 - S-3 - S-5
Guamegi
(Clupea pallasii) ¢ S-1 S-2 S-3 - S5

D -1 S-2 S-3 S-4 S-5

E - S-2 S-3 S-4 S-5

- Processing process

Facilities - - : -
Raw materials Drying Selection Final product

A S-1 S-2 S-3 S-4
Dried anchovy
(Engraulis japonicus) B 51 ) } S-4

C S-1 S-2 S-3 -

D S-1 S-2 S-3 S-4

E S-1 - S-3 S-4

- Processing process

Facilities - - : -

Salted yellow croaker Raw materials Salting Washing Final product
(Larimichthys polyactis) A - - - S-4

B S-1 S-2 S-3 S-4

ISample was not available.
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NBE N 24

B nE 5 8 A5 YItQl Staphylococcus au-
reus, Vibrio parahaemolyticus, Clostridium perftringens, Ba-
cillus cereus, Salmonella sp., Escherichia coli O157:H7, 18]
1! Listeria monocytogenes 5 % 7 &0l t gt 242 234314
t}. ufE "2 9] H$ Clostridium botulinumo] |3t 242 &
T2 st B ngE 242 AEFSH(MFDS, 2017)
o] A Mol whet A S Ayt S. aureus, V. parahacmo-
Iyticus, C. perfiingens 2 B. cereus= &A= 23} 0
w, Salmonella sp., E. coli O157:H7, L. monocytogenes 2 C.
botulinum= 7/ A& X133t
JECECILT-

F 542 Kwon et al. (2017)9] E4¥3} Fdst7] st

fon, @7ty offF eAkEe dAlEe] Tete] AAES
ot 714 5919 =2(Hg), H(Pb)at 7F=s(Cd)<] 2ol o

o) BASIT B4 AL B4tk R4 sl oAl
Ho ojg|ste] fEEatAnt AgFEA7](Optima 3300XL;
PerkinElmer, Waltham, USA)E o] &3}o] H4& Z3fs}%
o, 3lAehyl 248 RAdskm SAFEu] oAlE ] o/
3}o] HPLC (Agilent 1100 series; Agilent Technologies, Wald-
bronn, Germany)E ©]-8-5}o] 2412 ZIgskoitt. o] =2 St
A Botol HEATOA A2 % A ol 2L A

7}gEo A UukA| - <1.18-

24 log CFU/g, S Ao <18-2,600 MPN/100 go|= th7;
TS <18-2,400 MPN/100 g © & Urebytch. o] 3 3 7] 2] 4
&, 25 AE] U= <1.18-3.95 log CFU/go.&2
Ueh} $l8ste o2 ofgaletal ke g, YRPE 2T
SAFTA ] FAE AR EAAT BE A8} <18-2,400
MPN/100 g© 2 W Al A F74(S-2)0ll A tha & A = 4
ZSE| O 2F SR Fol A= <18 MPN/100 g © & LR T
] Yoon et al. (2009)2] 231 ¥ F-5591 7] 7]of Tt A]
= BT 7R 30 3 T AR A9 QiAo ot
o B W A2 BRI mEkA, 38 A HER 7E
ol n=5, c=2, m=0, M=10 o|3}2 EA]%|o] 2|EAsta oz
2087} 9= 7 0 & LeEPFTHMEDS, 2017). uh2 E 2] 2] 4
-, 2F AAIES] YuA|F= 6.10-6.45 log CFU/go & 1t
EFL} Yoon et al. (2017)2] X 119} H] 523t 4=2] 9] UukA|t4=7}

Eﬂ;‘(]

=

bl b W oS SASHk Table 2). W3
] 7

7

ik

AE =Sl ok, A4 =vl o] A5, HF AlEe] ARt
4% 5.67-5.74 CFU/g o 2 v} B |9} v] 523t 2| 2 H &0

ATt vk BA ek Ag=h|e] B 7hegrgo] A=A
ARl =7F S7Fohs Aol HERAL St ol 34 5
O FARR} Ei= 8] 5ol ofet WAk o] S Yl o = wet
ot vk BAeh A =] B 2FAF A LAt
7F5 log CFU/g o2 = e A|RE dj 2 7Hd 2 efate] 4]
Foke AlEe 545 atestd vdEeA A sle A

of

Table 2. Bacteriological levels on intermediates and final products
obtained in the processing process of simple-processed fishery
products

Guamegi ~_Dried  Salted yellow

(Clupea anchovy croaker
a//fs,-,-) (Engraulis ~ (Larimichthys
P Japonicus)  polyactis)
vce
(og CFUlg) 243488 240670  3.384.66
cG
$1 mpNioog <18 <18:240 490
EC
(MPN/100g) <18 <18 170
vce
(ogCFUlg) 230530 2307.24  3.894.03
2 (MPI\?/?OOg) Z:;gb <18 490
EC <18-
(MPN/100g) 2,400 <18 490
vCe
(og CFUlg) 262580 3857.00  3.18347
cG
S-3 (MPN/ <18-60 <18 490
100 g)
EC
(MPNA00g) <18 <18 220
VCe
(og CFUlg) 248519 610645  567-574
CcG
S4 (MpNMoog) 18140 <18 40
EC
(MPNM00g) <18 <18 68
vCe 1
(og CFUlg) <1-183.95 - ]
cG
S (mpNi100g) 18390 - -
EC
(MPN/100g) <18 - -

VCC, Viable cell counts; CG, Coliform group; EC, Escherichia
coli. 'Sample was not available.
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017 B 7KZ YR 1B B 59 ASE M 9
el 24

o4 T

SHTHE ol 44HE 0] g B4 B0 Almel e a4
%= Alei(S. aureus, B. cereus, C. perfringens, C. botulinum,
V. parahaemolyticus, Salmonella sp., E. coli O157:H7, L.
monocytogenes)?] 4] A3H= Table 30f| UERHTE HE Al
FoA YTt H2 8 AF5= Alat?l Salmonella sp., L.
monocytogenes, E. coli O157:H7 &} C. botulinum (7}2 A
ANATH HEE A k). shANE Y5 A2 A B. cereus 9}
S. aureus=2] FZ RIE=7H YA 0 & A Lk th(Table 3).

B. cereusi= "7 Fy o AbE S 7| AN HE =
Ao 7 BAE Gt FAHE YE(S-1)oll4 <1.18 log CFU/g,
WA A7 BA(S-2)0l1A 2.11-2.59 log CFU/g, A1 374(S-3)
ol 4] 1.48-2.71 log CFU/g, 712 Z-A(S-4)ollA] 2.23-3.48 log
CFU/go.2 Uepton] 4 24(S-5)00 4% 1.30-3.03 log
CFU/go.2 £ Heieh. AE3 Fol Thl7]o] et 7j-&
QA S 5 Tz o] SRS meistel 244
F- Ao E7of Tt B. cereus 7]15(<1,000 CFU/g)¥} H] 1L
S ol 7] 34 AR FolAl 1712 A=A 4070)0]l
A 71&S 2B THMEDS, 2017). B. cereus®] 739 S
pHolA &= AEo] 7h53h mamdo] okt Al sa dovle
TEY 2553 cereulideS F/d5to] FES do7|= At
g A5=E0 2 1d 4= QItk(Granum and Lund, 1997; Chang

zo) NESLE ola|as 521

etal., 2009). =3}, B. cereus®] G FA|E 2] 7-9- A glof o3f
A 22 =29 A= Goll izt AgHd o] Jlrkal g Q)
on, AP ol 229 HE A= =2 HERE
A Zof| A 2] AEo| 715tk Fricker et al., 2007; Chang
etal., 2009). Kim et al. (2009)¢] X 113} B}2} 7+0] B. cereus®]
5ol AR W AIA 38 2 9 58 T AES T
=382 AX = S AAA E A Fofl wal e G A
o8 FAE webA, d|7] Alx 38 W 2 2EAE
A] 3 log CFU/go|AF2] =2 & B. cereus’t % B A=
O] AT, B. cereus?t A& == W7}t =7] ol 71 54
W FAAEl et ol Te] et et Ao AL
S. aureus= D=7k o7 ANE 5 2| 7] B Aol
K AEEE Ao BART. Bu]7)e) A9 AE(S-1)o
4] 2.87-3.98 log CFU/g, W& A7 BA(S-2)0lA] 1.48-2.97
log CFU/g, A& ZA(S-3)°14 1.74-2.76 log CFU/g, A%
TA(S-4) 2.54 log CFU/go.2 Upehtom] 4 24(S-5)0]
A] 2.53-2.56 log CFU/go] it} A&3-4 59| 7|32 A9t
S AFH7F 7hs et 171 9] E42 e sto] AlEdRke] 7]
= 9 AT vkl o, AR AR A2 TAel
A 71E Zafste], 3k 34 iAol Badt Ao Al
THMEFDS, 2017). kA9t 2hd| 710 S @E o Q= S. aureus
o] L AE= AT =, AF W, AFE AR A7 S
= LSS W =8 AEHE sjase obd Ao r uek
Flth(Park et al., 2013; Kwon et al., 2017). E3F, F%F 24| 9]
Ao 2 T (S-1)0] 4] 3.43-3.47 log CFU/g, A% T4(S-2)

Table 3. Pathogenic bacterial level on intermediates and final products obtained in simple-processed fishery products

. Listeria
. Staphylococ- Vibrio para- Clostridium  Bacillus Salmonelia E. cg// monocyto-
Processing h Vi i sp. O157:H7
rocess Ccus aureus aemoyt/cus periringens cereus (Positive/ (Positive/ ge/_1¢s

P (log CFU/g) (log CFU/g) (log CFU/g) (log CFU/g) Negative) ~ Negative) (Positive/

9 9 Negative)
S-1 2.86-3.98 <1.18 <1.18 <1.18 ND' ND ND
S-2 1.48-2.97 <1.18 <1.18 2.11-2.59 ND ND ND
Guamegi S-3 1.74-2.76 <1.18 <1.18 1.48-2.71 ND ND ND

Clupea pallasii

S-4 2.54+0.00 <1.18 <1.18 2.23-3.48 ND ND ND
S-5 2.53-2.56 <1.18 <1.18 1.30-3.03 ND ND ND
S-1 <1.18 <1.18 <1.18 <1.18 ND ND ND
Dried anchovy S-2 <1.18 <1.18 <1.18 <1.18 ND ND ND
Engraulis japonicus S-3 <1.18 <1.18 <1.18 <1.18 ND ND ND
S-4 <1.18 <1.18 1.54+0.00 <1.18 ND ND ND
S-1 3.43-3.47 <1.18 <1.18 <1.18 ND ND ND
Salted yellow croaker S-2 2.46-2.53 <1.18 <1.18 <1.18 ND ND ND
Larimichthys polyactis S-3 <1.18 <1.18 <1.18 <1.18 ND ND ND
S-4 <1.18254  <1.18 <1.18 <1.18 ND ND ND

'Not detected. Clostridium botulinum was not detected in the samples of dried anchovy.
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oAl 2.46-2.53 log CFU/g, A& 34(S-3)°llA S. aureus 7}
1.47 log CFU/go.8 AZE|Qlom 4 T4(S-4)9)4] 1.70-
2.54log CFU/go = AEE| e}, A4 = vl= 7hdste] st
E=AE02 S aureus LFLZ QIS 2 ESHA 3| Q= ¢l
= 208 e,
ol/fo| AvtE Fell B, 27] 7k 578 R AR =m] 7t
240] 49 BE $40] U5 42402 o] 3ol
of ZkAA| g=of] o3t A A1 Q1 WA} @ Yol TRt $171/4d 0]
Aoz BAEITH Martin et al. (2004)2 227} 412
Al P e SRR fl8f )RS R g oL of 2] &
o2 RE AEOR §71E Wl S 5, B8] &2 4
B mAES Al SlofA A = 1Al =2
A7} o] 455 WA 9919) 2 B2 AX5h Q7] wE
of| A1E-2 FFshe dAelA 2 2R AN = v
S asitkal A A BT 18] 2, Kjolen and Amdersen (1992)
= olubA”l & S ubilgart HaE o) AT
A7} B3 Balo], WiEA] A%o] WajEojof gria B
b 91k, 3k, Bac (2006)2 719 Zel5l Sg e, 1), )
uF FUE ROl A] S. aureus”} AZE| Ikl B aislgict. o]
3t 252 THUY &, =g 4T 2ut 5ol o3 A
o= wohem, Wik Al A, A, 9%, 24 382 23] AXA
=TT IE o R 44HE R /b BAA ThE R e 4
AZ9] &, 2, Tnf, AR ofl sl 2 YGo] WA 7ol
Stk AZHEIT ool AR50 IS Tl v S8
shr, Al o' Y E A Qe PerbeaibEl] A YR
o] o WA} A AlF Y= B 10Tol5ke] A2 B
o] o]F o] Aok gtcH(Im et al., 2007). EF 2FARHE2] 7121
S|4 ] skt 2 sk A o 2 ghekE ch(Kwon et al., 2017).
o7 te 7tS gAel 718 SE 329 olatetA 2ol
OAN HAM

oA T

STk ol pabEe] HF dAlEOIA L FeS AEE 2

rir 30 ok

™

o 02 10 %0 kI ol
o

ol

4517 Sftol W, 7hmg 1231 B4 gl ohstel £t

qlom F7HH 07 o] & FA] Yl S| AE] ke BAE 2185t
Gt IE g7y o F Ao A] E-2 ND (not detected,
E4%)-0.3 mgkg, 7FEE-S ND-0.2 mg/kg, 181 422
ND-0.1 mg/kg© =& F-A|¥]o] AFF%(MFDS, 2017) & ©|F
o] a4 7I=(d 0.5 mg olstkg; 7F=% 0.2 mg °|stkg; &
42 0.5 mg ©|3kgye 2M5h= AR (ISt B3t 2E &
AFE 59 ol& AEEA Wkt 2F HAlEl tiet 5] 2E
712 ND-0.1 mg/kg 0. &2 A E|o] AF34 5 AR 8|4
el 71 2[YE ol F, 9% o, 2 Ax B AT 5 o
< ARt Ao, D2, AEA] 5): 200 mg/kg ©JSHaL5<,
theol i, Ao, A1, Ao, BA], 4], Aol Bk, 4
thaljo] skelth] e 23181 Al2E= $IItMEDS, 2017). ©]
A e7by o AR 2% Al F 7SS 206t

L ARE QAT FE40) A9 AR F Aot ks
3] wj ol 2 931 SACIA Kt AT AR Tt e
3 Aoz BeE,

3 QAo A BT o] $ARR O] S5 AESIANOH
X Bha2 Sla) AROIATE AT LA 13 34 ko] 2
A e, AR, ARE AR F34, ol U 5l
vl o) mlAyEels - ot Sl asg Bt o
Sfal 8 olF 7HEES Tl ), kWA elw 9 2
A
A

i

2440 12352 Wkl 2 7k 3 Al B e 7
22 Aasron, 4 FYER 4B esg 2t
o}, bl S A EAR) e v R 04
EE AEER b Aolvt Qi AoR BAEUL Fa 4
S5 Mlat-2 Salmonella sp., L. monocytogenes “12| 31 E. coli
OI57:H7 53 22 ol =7t & 72 XS5 & 5 EA
LUARE AT A o 2 A9l =9 S. aureus®] HE&°] =AU
(Kwon etal., 2017; Kim et al., 2017; MFDS, 2017). L ]| %
T 59 o|33HH QR 29] AP BE T 7} ol 4t
Bo| ABFHY 4E 7% L T4 FE5H: 202 hepit
THMEFDS, 2017). 3FAITF, S99 2 7H 34 59 2H4#42
&0l gt WAt o8 FAE = S. aureus7} =2 BIEE T

S

32 1%

S7HE ol AHE HBABANN AEEL Y 2 BAY
% Qlgleh. uhebd), T b of R 44k LB ek ¢jsla
45 Zo]7] SaAE Hrk A2 £¢1910) 94 w3 7h
334 %91 717 % il hsto] AH 2 A% 5o AA A
2l 9etel7h @ asieha e,

A AR

o] 152 2018 = A]EOJOFELA X ol A A5t 8-
FdkabA] o] AL7iEb] 2 Q(161625AHE601)0] o) 4=
syt

A
3]
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