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Microbiological and Physicochemical Hazard Analysis in Processing
Process of Simple-Processed Shellfish Products
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The object of this study is to assess physicochemical and microbiological hazards involved during the processing
of shellfish products such as oysters, clam, and mussels. Samples including raw materials, intermediates, and final
products in the processing process were collected from seven simple-processed shellfish facilities. In the samples
obtained from the facilities, viable cell count and coliform group were detected less than that of the Korean Govern-
ment guidelines. In addition, the high-risk bacterial pathogens such as Escherichia coli O157:H7, Salmonella sp., and
Listeria monocytogenes were not identified in raw materials and final products. However, the low-risk pathogens,
Staphylococcus aureus and Vibrio parahaemolyticus, were detected in some final products. The level of heavy metal
content in the final products tested in this study meets the recommendations by the Korean Government standard
guidelines. No foreign materials in the final products were also observed. Considering these results, it was concluded
that no significant food hazards exists in the processing process of simple-processed shellfish products. However, it
is essential to improve the food safety control in the shellfish processing facilities since S. aureus, a personal sanitary
indicative bacterium, was continuously detected over seven simple-processed shellfish facilities.
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ol tf gt xfol g Aak=2] Akt &3} Choi et al. (1998)2] AFetat
o] sfj4= W o] AlxtsH2 91, Kang et al. (2016)2] HACCP
T2 $ot 2 7o) 98 W7l 18] 32 Yoo et al. (2010)
O Falf A4l s o o sl B XA O] e A Bt
of ¥t A+ 5ol ek sHARE h R} A7t =2 97 A
At o) A at 8t A O] 37 5ol et Ao, W
7, Y 7 58 97y T ibE 7ol A1 o] mAY
=04 QAo T At RS Aol oo 1 A+t
oflA 7T 5 A H 5 HITo] A LR w2 =, v
A AFHA| O] 35S e 2 o5 B 7i7lssdolA 7k &
% % A2 AHSHATHMOF, 2016). olefst 7 4:4R22)
QHE AALS $I5 IR HE o) nl AR 9jsladke) 7]
2 AR SRS 99 97 4420 7hE B4 Fo) g
LR R EUERLE

] 353

dr

M=z H

0%
IE

HSEH R AR

= (Pacific oyster Crassostrea gigas) 7}5-% % 54 21} Y
& =2 2016\ 4o AAEE FYA LAY T AAIA,
B)eF AAAI] CHANA HF shalem, A= =& 20161
s59of AT DAY 7HEAAI(A, D)°F AAIAIS] EYA
oA A3 81}, vFA =(Shortnek clam Tapes philippinarum)
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% AP 27le] F dAeh A9Ae] GIRlolA 25kt
AR (Mussel Mytilus edulis) 7185 & W78 9 W5 A5
A= 20161 4ol B E LA GAA AT A8t
of ks T AR 7 38 E AIRE AR 3
£ Table 19] JebHQlth AR HE A& (Whirl-Pak®
bags; Nasco, USA)oll ZF sl ct. 715 AMEEE S4= 9
o S o] &sto] AF s AT T A S
7]7-9] -2 Swab kit (3M Piptette Swab Plus; 3M, USA)

Table 1. Processing process of simple-processed shellfish products and sampling scheme

Shucked and packed shellfish products

Shellfish Facility Harvested shellfish Shucking Washing Final product
A S-1 S-2 S-3 S-4
Oyster
(Crassostrea gigas) B S S-2 S-3 S-4
______ C S-1 S-2 S-3 S-4
Shortnek clam F S-1 S-2 S-3 S-4
(Tapes philippinarum) G S-1 S-2 S-3 S-4
Mussel (Mytilus edulis) G S-1 - - S-4
Frozen shellfish products
Shellfish Facility H;gﬁ;;ﬁd Shucking Washing Panning clj:ég:ﬁirr:i%g/] Ice coating  Final product
A S-1 S-2 S-3 S-4 S-5 S-6 S-7
Oyster
(Crassostrea gigas) B S-1 S-2 S-3 S-4 S-5 S-6 S-7
______ C S-1 S-2 S-3 S-4 S-5 S-6 S-7
Shortnek clam F S-1 S-2 S-3 - - - S-7
(Tapes philippinarum) G S-1 S-2 S-3 - - - S-7
Mussel (Mytilus edulis) G S-1 - S-3 - - - S-7
Steamed shellfish products
Shellfish Facility H;Zﬁ;;ﬁd Steaming Shucking Washing Panning  Freezing  Final product
A S-1 s-2 s-3 54 S5 -6 S-7
(Freezing)
Oyster S-7
(Crassostrea gigas) D S S2 53 ) ) ) (Washing)
S-7
E S-1 S-2 S-3 S-4 - .
(Drying)

ISample was not available.
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W w5 bS] B AEAE g R A%
= M|4i(S. aureus, V. parahaemolyticus, E. coli O157:H7, Sal-
monella sp., L. monocytogenes) 2] &4 ZA3}+= Table 39 L+
ERATE S. aureus= = Tk iR ARE O] el A
<1.18-3.58 log CFU/g, V. parahacmolyticus+=<1.18-3.42 log
CFU/g 12|31 Y 2] B4 v a3 5 S A o3t
53] Ao AFshs viFol & 54 = AlEY] A9,
aureus+=<1.18-1.29 log CFU/g, V. parahacmolyticus=<1.18
log CFU/g, E. coli O157:H7, Salmonella sp. ZL2] 1L L. mono-
cytogenes= A=EA] goF o] A-AIRI B4 = AlE
ol Ale= Alto] EH = H Aot dAskIth(Kang et al.,
2016). E3L, o]H3t dik= AlEad S 445 - w4
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+ A 02 YERHTHMEDS, 2016a). ©|= A48 HlFo] 2
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A BE =21 Ak = 5 7Fa R Bl =2 AlEY B8
S. aureus”} <1.18-2.99 log CFU/g 2 A&% o] 34 $9 A=
SIAgRHH B A7) Badh Aoz Bek,



355

‘1 9IqeL Ul PaqLIOSIP Sk SANI[IoR) YSY[[ays passaoord-orduwis Jo ssao0d Furssaoord oy ur ur paurey
-qo sajdues ayy dAedIpul £-§ 0} [-S (3 00 I/NJIAD 102 itjoLoyosg 04 (8 001/NdIN) dnoid wiogijo) ‘D) “(3/040 30 un) sjunod [[a0 d[qeta ‘DDA "d[qe[leA. jou sem ojduwes,

0Ll 09€ - - E00F oer osr 0 osz oovs 0% s> s> 'CF ooecooon X 3

gl> 07 - - - - - D% ov oooge LN e s 0% oz ey Y @ o

ai> oz 0% s> oee O ov ooz N5 s> ooee GF e1> ooze BT s> s> 0¥ o oe UL v

oz oz §% - - - - - - - - - ooeeoooeet - - - o ooet T o Covois

gi> oel G - - - - - .- - 008 00£T Gyf OEh 064 g 00SE000GL G % O e youous

o> on WO - - - - - - - - gy oee 00 ozz ooet STY e oer O 4 Hored

or oer LY ei> oee OO ai> oee TN ov ooer QF s> oee DN e oo PF oz oer LF o

or osr 0% s> oee 0T a> oz T ov oot QF 1> ooez V¥ s o0ee LF oz oz NF @ c_wwwm

oz oez O e> ooz TN sv on P e 00ez G oz oer 9% s> 0w L e> 0er BT v

- - - - - - - - - oogeoooer B - - - - - - o6 ooory S o PHTEERS

- - - - === - ooevoooer 80 ooee ooee % or oer ‘T ooee 0006k B0 0 e yeupoys
ysel

- - - - - - - - - oovroooer Q5 ov oez 800 oz ooet XX ozz o Q% 4 paxonys

- e ooen BT e ooet O ee ookt 805 0z 0z T o

Ce e e e e o S % e o T oz o S e oo NF g REEe

- e e o S % e o D% e oee 9% e oou 0¥ v

03 ©0 00\ 03 ©0 OO\ O3 90 OOA 03 90 OOA 03 90 OOA 03 90 00A 03 90 O0A .

.S 9-S ¢S s £ s 1S

syonpoud ysygjoys passesoid-orduwis Jo ssaooid Surssooold oy ut paurelqo sjonpoid [Bul pue SORIPIULISIUL UO S[OAJ] [eIISO[0LI0RY T 9[qRL,



*SPOYJAW AINY[ND JUSWIYOLIUD ) AQ PAUTULIDNOP AIdM saua5ojfoouour 77 pue “ds gyjouowijes ‘/H:/S10 J09 *q JO saouasaid oy [, "pa)sa) 10U, Pa3oddlap Jou ‘N,

- - R R S0'0F _ } ) ) 60°0%F 5
192 8Y'Z
- _ _ _ €00+ _ _ _ _ 10°0F q Jo1sh0
66°C 0L} pawesis
Hr ) ; : ; 20°0F } ) ) ) 80°0F .
& x4 ¢ 62C
N
. 80°0F v0"0F L0°0F €107 [essnw
o an an an e oz an an an e 072 ) UoZ0.4
N e e pp —
o LLOF LL'0F €0°0F 20°0¥
)
< i b e 22 212 aN aN aN 80°¢ 95z 2 SOULOUS
B . €00 . ¥0°0 uazoi4
ol an an an 81> : an an an 8L 1> : 4
ﬂr 66T 28
. an an an 811> 8L L> an an an 811> 8LL> 0
iy €0°0%
= an an an 811> o an an an 811> 8L'L> 9 Jeysho
P uazol4
. : 60°0F : .
e an an an 81> e an an an 81> 811> v
=
S . 20°0% G0'0F 80°0F [essnw ysay
! an an an 81> vk an an an vt pessh 9 DOYONUS
5 — — — —
= LL0F v0°0F v0°0F 20°0¥ wejo
oy an aN an 6v'C 8c°e aN aN aN 50°€ 95z 2 JOULOUS
20°0% G0'0F €0°0F ysey
an an an S 05z an an an GL> 091 4 paxonys
an an an 8LL> 8L'L> an an an 81> 811> 0
an an an 81> m%ﬂ an an an 811> 8L 1> g Jeysho ysey
paxyonys
. 80°0F . .
an an an 811> Foil an an \aN 811> 8L'L> v
sousb ds IH:/G1L0 (6/n40 Bo)) (6/n49 Bo)) seusb ‘ds  /HSLO (6/n40 Bo)) (6/n49 Bo))
-o)/foouow 7 gjouowes Jjoo '3  snopAjowoseyesed ) snaine 'S  -opfoouow ] ejpuowles 1jod '  snojpAjowaeyeied )\ snaine 'S Ayjoe

1onpoud |eul

ysujjeys pejsanieH

356

syonpoud ysy[ays passesoid-ojduurs ur paurelqo syonpoid paysIuy pue YSY[[AYS PIISOAIEY U0 [0AJ] BLIdJoRq oruadoyjed “¢ dqe],



SertE 7 E 34 Phes

AR A vp2) 71552] 73 S. aureus®} V. parahae-
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L 312 02 QFAISH= (72.5%) KT A of| A oFAlSl=
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