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Microbiological Investigation of the Frozen-Raw Sliced Fishes for Sushi

Manufacturing

Eun Bi Jeon'?, Ji Yoon Kim!2, Min Gyu Song"? and Shin Young Park'-**

'Institute of Marine Industry, Gyeongsang National University, Tongyeong 53064, Korea
*Department of Seafood Science and Technology, Gyeongsang National University, Tongyeong 53064, Korea

This study assessed the contamination levels of total aerobic bacteria, fungi, coliforms, Escherichia coli, and Staphy-
lococcus aureus, and qualitative analysis of Bacillus cereus, Salmonella spp., Listeria spp., and Vibrio spp. in four
frozen-raw sliced fishes (cuttlefish, flatfish, salmon, and shrimp) for sushi production. The total aerobic bacteria,
fungi, and coliforms were 2.95-3.38, 1.96-2.88, and 0.92-1.29 log CFU/g, respectively. In particular, shrimp was
highly contaminated with total aerobic bacteria (3.38 log CFU/g) and fungi (2.88 log CFU/g). Over 3 log CFU/g of
total aerobic bacteria was also detected in cuttlefish, flatfish, and salmon. Less than 1-2 log CFU/g of E. coli was
detected in all frozen samples. S. aureus was detected at 2.25-3.13 log CFU/g in most samples. B. cereus was quali-
tatively detected at 25% in most samples, except for salmon (0%). Salmonella spp., L. monocytogenes, and Vibrio
spp. were qualitatively detected at 25-50% of all four samples. The microbial contamination levels determined in the
current study may be potentially used as basic data to perform microbial risk assessments of frozen-raw sliced fishes.
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Table 1. Contamination levels of total aerobic bacteria and fungi
in frozen-raw sliced fishes

Product Total aerobic bacteria Fungi
(log CFU/g) (log CFUI/g)
Cuttlefish 2.95+0.53 2.50£0.61
Flatfish 3.00£0.84 1.960.63
Salmon 3.12+0.84 2.19£0.48
Shrimp 3.38£0.75 2.8840.59

Data represent means+standard deviations of three measurements.
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Table 2. Contamination levels of coliforms, Escherichia coli and
Staphylococcus aureus in frozen-raw sliced fishes

Product Coliform Escherichia Staphylococcus aureus
(log CFUIg) coli (log CFU/g)
Cuttlefish  0.92+0.21 ND 2.3910.21
Flatfish 0.470.17 ND 2.25+0.72
Salmon 1.29+0.24 ND 2.52+0.68
Shrimp 0.93+0.19 ND 3.13+0.90

Data represent means+standard deviations of three measurements.
ND (not detected) at <10 CFU/g for E. coli.



228 A2H] - AAE

o] Q= TS ojujgict. W A OR 4t 4]
A% A7k A4 H 07 Haeha glom, ettt
= wi EA0] maw s A Ahe) 250 S71e)
A1, AL 20% Z7}5FATHMEDS, 2020). E3F 221}
2t A5 (MFDS, 2020)0l4= W54 S/l whet
Salmonella spp., V. parahaemolyticus, L. monocytogenes, E.
coli O157:H7, Campylobacter jejuni, Yersinia enterocolitica
5 AFEatol AEE A= oy ErkaL A E o] Qlet. whet
A 2 Aol A= A S S SR, 19, 3o, )
oA AlF UMY 715 S-alju| AE(B. cereus, Salmonella spp.,
Listeria spp., & Vibrio spp.) % ZA3}+= Table 39} Zt}. B.
cereusi= EFU|AYE0]7] o Zo FAEollA A5 WA= A gk
itz oz pAbEolA o & A, A%, Fe7HA thdst
A 29 =7 = gtk 53] AR A S 7Rt 1Al
el 2 A, A&, o]oflE So] LW B. cereus7t
exopolysaccharide (EPS)o|2t= Ehr3lE F g o] 54 HH|
stof Hlo] @ B E-S P = Qi) Hio| B E-L B v]AY
o] ot o] Rt o] FAHHE v E ol nA=ERE
U} S}ohA] At A B A of] thgt A7k g o] BAT ot kA
O 2 AHste WH O 2= AAZEHA| 7] flZel olg £ A
2] I ol A B3] F22]7} & 2 5}th(Bae et al., 2009). & A
ollA B. cereus®] HEE= A HH AolE A QT = Al &(
], Fol, Al Al AR 25% o3& LrEFi ¢lek Cho etal.
(2009)2] ZHA], A5, Ao, 3301 2] 73-9- B. cereus group©| Ht
o7 10% Y=t B1slglon, Heo (2014)2] A3
o] 2w A ZHO| B, cereus LG4 B 0.10+£0.39
log CFU/g, A&E2 12719 A& 5 6.9%% UrEbgTt. 0|9}
o] B. cereus®| 79~ thE AFEtol HlsiA PP R
AR AEA Fo A HIESHA HE AL glon], dutAldos
98l eSS AAT 4= glo] A7t ul7E A=t ol
a3t A 07 Uepytth, E31 5 log CFU/g o]A4+e] =2 744
ol Zashy] gwo] Y o m EFEAE GAN e
OFA}, AAHEO] A W ol A = Eh Rtk H A E Gl
ool (Lim et al., 2014) 9} 21Q1 ol 7 F3 Tejof )lol 5
23t QIALR ThEsskal AAkte] A] 58] =071 F asitia
NETEEN

Salmonella spp.i= 243t Al A, 7H-2%= W A%2700] ]
AXA] Rt §A 7HsAd o] 9 2o, oA 2
S S5l v AF 1At 29 4= Q). Zarei et al.
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oA Salmonella7} HE% tkal Haigh Ao} A=|s}3iTt.
H&0] Cho et al. (2009)2] Aol A= 2R A7} vh-S u}
2 243 A} AS=H(B. cereus., Salmonella spp., Vibrio
spp. 5)°] AAlo A 2F33% AEE o™, §Fo] 74-9-25.4% 7
SEo] 2 SAIFY A B 2 H9YS Bk
AEEFH(MFDS, 2020)9] 7|&t4ol o=H 2| 2o}
A& 710 R S Qlrh Al AIH o o] Z7tolA]
O] A% iz 10°C ootz B -5 A st
™ (Moureh and Derens, 2000), 0] 2] 79 o= U3
2L Qo Aut gsto] A 4= Q1AL nAE O] TRk U
& T F5ol mEt AEEt Aol 7t Qlek AlEs HESs
ol Al2g Wol o]-&sHA|TE AE0 n] g E AES AA|
AL SAlO] I AR A7 7HAIAL Yl o] AR oA
171 S1siAfolct. vl = ¥ o] AFo] Wi, 53] th9]
A =S AR SAS JAIsH=El &k Rl HHol

SIA|RE Listeria spp. 2t 22 A5 Alat AoAe F
10] 7hssto] WA Aol A e S5 s AL ek A=
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Table 3. Positive ratio of Bacillus cereus, Salmonella spp., Listeria spp. and Vibrio spp. in frozen-raw sliced fishes

Product Bacillus cereus Salmonella spp. Listeria spp. Vibrio spp.
Cuttlefish 25.0% (1/4) 50.0% (2/4) 50.0% (2/4) 25.0% (1/4)
Flatfish 25.0% (1/4) 25.0% (1/4) 50.0% (2/4) 25.0% (1/4)
Salmon 0.00% (0/4) 25.0% (1/4) 50.0% (2/4) 50.0% (2/4)
Shrimp 25.0% (1/4) 25.0% (1/4) 50.0% (2/4) 50.0% (2/4)

Data represent means+standard deviations of three measurements.



& W53 A 9ol WA slEolu A4 dlE & ARSI
of| Listeria spp.©] 5415t 9IsE & 7/ 0] Sleefet Al
w2 Ao £A ik e AR 50% ol HEE
Qlth. Atanassova et al. (2008)2] A5Lol A oF 125712] YA}
YE A, o] 2HAIENA 242t 2.4%, 3.2% %< e
¢t} Davidsen et al. (20132 EA| 0] 162742] Al=2 5134
WO R 8%0] HEES e SITh vl g, sl A4l
ME 7875 & 357 YA 2= 44.5%0] =& AEE5 UEhd
Yucel and Balci (2010)2] &1} H L9] Apol= FEA 07
= 59 At Frol wheh U= waeet sl Afolof| A i ggh
Zolet BZHE| et ol A= oF4] Listeia spp.oil &J3t Al
=5 A A= glouh o A% BElE & o oA e
22| 2lol5(Listeriosis)o] WA 7HsAdol S13] Sl A
O 2 AehEITh wpebA] 3], Fof, -, dlol 5 pAbE S 29
Sk B7hE AF8] 2H7FS7ESHAL Sl FAlolA = AAlEA
of Alxtol| ot A Al 7} e o= Q& A 0 = o E T of
=t Listeria spp.-> A0 X &= 7ol 7Fa3st & A28t
1 A7 &reof| 23] F=o|stofof gttt Vibrio spp.o] Q14
F2 A4 9] ofafj Folm ZL 9fof| Aol F2FskAL Q= ol Z
ojuf erf 50 28] 7|95 Bl thE AlEs LUAA Ao E
= 4071 A= vk 531, sHE7| ofgfifFof o3t AFs
AN FtS AR5k BB E S AW = T Yol A
o] S| vIts] HAYsar Qli= AAolth & ¢A-tol| A Vibrio
spp.2] AEE2 |, Fofoll Al 25% UrErgt o™ Ao, Aol
A 50% A== ek = Sizholut 4k AlE0] mUE Y A
FollAl Vibriospp. HEE-2 =W Al T8 o179 %5 7894 &
427404 HEE RS2 (Ryu et al., 2010), Son et al. (2003)2]
Al ol a7 28571 5 6971(24.2%), 4= H 7|5 ZRRE T
430740041 1407(31.9%) HEElo] o} 24} & Wa
o Ao AzkE) Sa| choke 4k A B0 K] 2% Vibrio
spp.+= V. parahaemolyticus, V. cholerae, V. vulnificus 352
B xgslal 9lom Yo A= V. parahaemolyticus <
£0] 30.5%2 7} =9tk Kim et al. (2005)9] Aol A= &
1662] o] = 13371(80.1%), 1] et 871(4.8%) 0.2 Fo]of
A 2 AAES YeER I 2H, Coly etal. (2013) A-ollAl+=
M- 9971 5 3274(32.3%), Fol 57 5 171(20.0%) A==
2 A9 oF Tt YRR A F59] FH, 7hsof el
ue} @ o] Aolstgitt. o] #o] L ¥E YA e w At
A7l e A o v BV, of 4] 0] of et &
Hhol A& 9 -8 ol S48kl flshE & 782 e et
AbRE T 12y 22; @ ¢ SRS fIsiA] A 9FA(MFDS,
2019)9] An|Hel e AFs o 4ti2(F 4, A<, HA
2 7Hd, A 2 RS F4eshe o] Sasitt

2 Aol A= AR WEsiddoll Al mEetE] ek
= B7FskaLA} g, ol dof, A& o= 4aY5k3ith
AFEAHMFDS, 2020) W54k 7120l ofsto] o
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ST EALAL 225313 log CFU/gE HAEE%leH, B.
cereus= oI5 AT YA HEo A 25%= HEH U
Salmonella spp., Listeria spp. 2 Vibrio spp.= A&E°] 25-
50%0]1 ek ERAFES Alefshd vzl Az s
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