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Viable Counts of Bacteria Determined on Food Fishes by the Standard-Agar-Plate
Method Incubated at 35°C and Nutrient-Agar-Plate Method Incubated at 20°C

Tsubasa Fukuda®, Manabu Furushita, and Tsuneo Shiba

Abstract : Viable counts of bacteria were determined on food fishes with two different culture methods;
35T incubation of standard-agar-plate and 20T incubation of nutrient-agar-plate after inoculation of
aseptically diluted food fish samples. Eighty five specimens of raw fishes, sashimi, and defrosted fishes
were collected from retailers in Shimonoseki city. Most of the counts determined with the nutrient-agar-
plate method were higher than those of the standard-agar-plate method (the official guideline method
of hygienic quality). In a case of the largest difference, the nutrient-agar-plate count was two hundred
folds higher than that of the standard-agar-plate count. Especially, the viable cell counts on defrosted
fishes showed a significant difference between the nutrient-agar-plate counts and the standard-agar-plate

counts.
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Table 1. Food fish samples
DATE Fish species Form Condition Production area Store

2011-07-12 Sea bream fillet prepared at lab. raw - A
2011-07-12 Gnomefish fillet prepared at lab. raw - A
2011-07-21 Chicken grunt fillet prepared at lab. raw Nagasaki B
2011-07-22 Sea bream fillet prepared at lab. raw Fukuoka B

20110727 Seabream filletprepared atlab. raw . Fukuoka B .
2011-07-27 Chicken grunt fillet prepared at lab. raw Yamaguchi B
2011-07-29 Sea bream fillet prepared at lab. raw Fukuoka B
2011-08-09 Thread-sail filefish fillet prepared at lab. raw Yamaguchi A
2011-08-10 Japanese seabass fillet prepared at lab. raw Yamaguchi B

. 20110819 Golden threadfin bream ___fillet prepared atlab. W .. Yamaguchi B ..
2011-08-19 Tilefish fillet prepared at lab. raw Yamaguchi B
2011-08-24 Golden threadfin bream fillet prepared at lab. raw Yamaguchi B
2011-08-24 Righteye flounder fillet prepared at lab. raw Yamaguchi B
2011-09-02 Golden threadfin bream fillet prepared at lab. raw Yamaguchi B

..2011:09-13 _ Golden threadfin bream ___fillet prepared atlab. W .. Nagasaki . B
2011-09-13 Sea bream fillet prepared at lab. raw Fukuoka B
2011-09-13 Gnomefish fillet prepared at lab. raw Shimane B
2011-09-13 Sea bream fillet prepared at lab. raw Yamaguchi B
2011-09-22 Righteye flounder fillet prepared at lab. raw Yamaguchi B

20110922 Seabream _____ fillet preparedatlab. raw . Yamaguchi B
2011-09-26 Sea bream fillet prepared at lab. raw Yamaguchi B
2011-09-30 Righteye flounder fillet prepared at lab. raw Yamaguchi B
2011-09-30 Sea bream fillet prepared at lab. raw Yamaguchi B
2011-10-03 False kelpfish fillet prepared at lab. raw Yamaguchi B

(. 2011-10-03 ] Righteye flounder 1 fillet prepared atlab. LG Yamaguchi B ..
2011-10-24 Sea bream fillet prepared at lab. raw Yamaguchi B
2011-10-24 Righteye flounder fillet prepared at lab. raw Yamaguchi B
2011-10-14 Golden threadfin bream fillet prepared at lab. raw Yamaguchi B
2011-10-28 Sea bream fillet prepared at lab. raw Fukuoka B

..2011-10:31 _ Golden threadfin bream ____fillet prepared atlab. - LCA A Yamaguchi B ..
2011-10-31 White croaker fillet prepared at lab. raw Nagasaki B
2011-11-07 Golden threadfin bream fillet prepared at lab. raw Shimane B
2011-11-07 Yellowback seabream fillet prepared at lab. raw Yamaguchi B
2011-01-04 Sea bream sashimi raw Kumamoto (farm) C
2011-01-05 Sea bream sashimi raw Kumamoto (farm) C

“Fillet prepared at lab.” was prepared from round bought at retailers.



Table 1. Food fish samples {(continued)
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DATE Fish species Form Condition Production area Store
2011-01-06 Olive flounder sashimi raw Yamaguchi C
2011-01-07 Olive flounder sashimi raw Yamaguchi C
2011-01-24 Olive flounder sashimi raw Yamaguchi C
2011-01-24 Righteye flounder sashimi raw - C

oo Olive flounder sashimi . TAW - eeeaa- Yamaguchi ______C___
2011-02-01 Sea bream sashimi raw Kumamoto (farm) C
2011-05-19 Sea bream sashimi raw Yamaguchi C
2011-05-19 Sea bream sashimi raw Yamaguchi C
2011-05-25 Sea bream sashimi raw - C

20100525 Japanese seabass | ........ sashimi .. AW e T S
2011-06-14 Sea bream sashimi raw Yamaguchi C
2011-06-21 Sea bream sashimi raw Kumamoto (farm) C
2011-06-21 Olive flounder sashimi raw Oita (farm) C
2011-06-28 Sea bream sashimi raw Yamaguchi C

20110028 Olive flounder _______ ___ sashimi aw . Nagasaki (farm) ____ C
2011-06-28 Sillago sashimi raw Yamaguchi C
2011-07-22 Yellowtail amberjack sashimi raw Kagoshima (farm) B
2011-07-25 Sea bream sashimi raw Kumamoto (farm) C
2011-07-26 Olive flounder sashimi raw Oita (farm) C

20110720 Sillago sashimi raw ... Yamaguchi _C
2011-08-01 Sillago sashimi raw Yamaguchi C
2011-08-09 Gnomefish sashimi raw Nagasaki B
2011-08-11 Sillago sashimi raw Yamaguchi C
2011-10-17 Olive flounder sashimi raw Nagasaki (farm) C

20111007 Seabream ... ..Sashimi_ raw .. Koumamoto (farm) ___C
2011-10-18 Olive flounder sashimi raw Nagasaki (farm) C
2011-01-04 Cod fillet defrosted USA C
2011-01-04 Cod fillet defrosted USA C

L0101 Salmon .. fillet  _____ defrosted Norway ____....C....
2011-05-25 Salmon fillet defrosted - C
2011-06-01 Salmon fillet defrosted Chile (farm) C
2011-06-01 Goby fillet defrosted Russia C
2011-06-07 Salmon fillet defrosted Chile (farm) C

...2011:06:07 Sheimp fillet  ____ defrosted __ VitNam(farm) ____C
2011-06-15 Salmon fillet defrosted Chile (farm) C
2011-06-15 Righteye flounder fillet defrosted USA C
2011-06-22 Tuna fillet defrosted Taiwan C
2011-06-22 Goby fillet defrosted Russia C

2010622 Japanesescallop 1 fillet  __ defrosted Hokkaido ___ ____C___
2011-06-22 Righteye flounder fillet defrosted USA C
2011-06-29 Salmon fillet defrosted Chile (farm) C
2011-06-29 Righteye flounder fillet defrosted USA C
2011-07-06 Salmon fillet defrosted Chile (farm) C

20110719 Salmon fillet . defrosted Chile (farm) ________C____
2011-08-19 Salmon fillet defrosted Norway B
2011-08-25 Righteye flounder fillet defrosted Portugal C
2011-08-25 Goby fillet defrosted Iceland C
2011-08-25 Cod fillet defrosted USA B

J2oukest Goby fillet _ defrosted ] Russia __.....B .
2011-10-31 Cod fillet defrosted USA B

185



186 wH, ET, Z

FERRBEOBETEH L7,

HERE
HEHEOTHR

AN gl WMHEARAEKIOMLEAHMAEZA vy o
WICANTI2ONEA by 7 WHE T - 72812,
500 rpm - 1 DM ORLMBEBEITo 7 BONI LEHRE
BRI E L7z,
AR & B EERE

SHER 2 REABRERKCHEEANL, FRi o0
HPE D0 mlz BHEERE (HREERASH) K&
AL, 35T - 4B BE R %17 0 7o BHRHINEMEIT D &30
OFVv—toauZ—FoFHHEr s, MEE (CFU/
g) ®RDL, BBAFETHEREFHAVOILEZY, &
HEEBREOERZCFUILLTIO%UTTCHALZ L2 H

BIZRERE L T 5,
MOMARIGHIC X 2R RBNE LToRRciiEEER
b )

AEE R REAEADKCHEARL, ATk EFEE
CESBIERBE AT L2e TNE20C TIOHMESEL,
IS —HOREEITo . WHMEREMIE, EHK
1000 mLICAZF X (N Y- F1ovF oy HEls
#H) 50g TRy (N7 PV -FLyvFVIERSE
#) 100g HILF FU YA GOEMEBETERA&H)
50g FR (Meiigi Tk &st) 150gnmmML,
pHIOICHRBE L2 b 0% HE L2

BRELVERE

35CEBFEDNEES L 20T Btk 0 MR
BT ERENEEREEFe WRT. ERETI TV
FrORE SN &, RO, B L UHEmOM
iR, WThoBeaThHo THFNENI0*~10'CFU/
g 10°~10'CFU/g, 10'~10°CFU/gT, Hl & B L U'E
B CRHRE AN/ FIlB Y THIBE D A2 (, Bl
BHEBTEVHERE oM. 200 F LR B LUK
FOVTROHEIIBNTHIBTHEEOLEER LD 20T
BEROTREREREOFAVBEVEREZRL, ZOMEM
MR T4 (87%) ICBWTHEHE IRz, 512, 11
ik (14%) KBV TZIBUEOESR O, BRTH
008 DEPHERIN. —F, REEOHFPEVEMES
RLZTF Y IMEBWTE, BEREODDTLHERET

Holze PETREIIMBHRTHY, 770 FroHES
N7280 D SRR BT, oS Tl kR Tl
E LIRS OREAROF A, L D KE (R BEPPAH
Size BUIR LABEGOVTNORE S, AREEE
O [0°CFU/gB T &3 24 BB HEANEOK S
Wl \HAET DAY, AEREBHEY —E L 24CEHT T4
HERE LSE101E, AEE LD 200 HBEREEE
PRI LOBWEEZRT I L AHERL Tw5E (77—
FRFEFR) Lo TABEIC L HERWERER,
SNREERBPBHE S NIKRERGROMEFEL NV E
BNFERL TV 2HE0H5HPHL P E R 572,

HRIZ B W T0THEBE TR S L A RIENE DS
{2 &, METRNIEHALDIN B BORT THE
ENTVE, THHLEERLY JEEFERENZ AV Th
W et Lo, PEMER L D S IRENEEO S
BUYHEERTEEIATATOREJTRL TS,
Kayamab® 344 & THRE LY QLB HIZ OV
THRELTBD, WIhoBa B THRBMERD S
PEVEETHL I EEZMELTVE, 72, HES?
i, MBS HAABLITZ I OWTHRE LTBY, [
DFERZHFEL TWD, ZHEINLOWRE, 52T
LWIEHSERIE Y W TB Y, KESROFREEREM
HESHIHEBE TV B0 RETH 5,

BaEE ARV LTIZERSY offgds
HY, H2%ONaClk & AT v T H—T, IICH#ESE
& h 20T RS CRHIIR A A 2 2 L 2 X7 4
WL WL ECOEFTHRE L T b, T/, FHEER
Bl b= — T —EHOHPECHELRTED
BoMoLTBh, RBREGITNA CTHESEEICOEREL
TERGEMVLETHLI L 2R L TWA,

=77, WROERIC OV TERERE % AV CHEE
FHARIGAED, 0CHEORBME L D 3BTHEEDH
WHEOFFEL 2AEMLWMESNT VL, Thbbi
Fo¥ Iz XL, KEPHFETSOBARICBVLTE, KR
MR L ) P IRMBEHOFPLSVEFIRE AL,
R EEAMEREME S L D D RI0FL B WEBER R
H#HL DD, BRI, FHEY 3, WEOV—EroiEM
WHE L EREHEEEHEE L, Y- BV TidPhiR
WEBOFREL o/l b2 HLPIILTWE, IS
DEEAHNaCle & £ 2 WEREREh Hn/-zoiis
B 5 & LFREZDS, Fh LD b R RARE YRR
BHINIEL a0, KBHEBELVANVSLE



R O — AR 187

Log,;, CFU/g Cultured at 35°C
0 1 2 3 4 5

6 L L) l £ ”1
a o
o5t
& Qg
S 0%
« O
340 ok
g 9 &
S3 o Poo
20 S (e)
2
= L
- ’
o0 .
Q ’
-1 F
0
Log,, CFU/g Cultured at 35°C
0 1 2 3 4 5 6
6 T y T T ,@
C
o5 | > 9
S ©.’0
E 4 i
- 5
s e ¢°
E i
= e -
o3 e
20 -
02t ot
= v
Ave) .
oY v
Q .
-~ 1 F
0
Fig. 1.

Nutrient-Agar-Plate Method (20T Incubation).
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Comparison of viable counts of bacteria determined with standard-agar-plate method (35C Incubation) and

a: Fillets prepared in our laboratory from Round, b: Sashimi bought at retailers, ¢: Defrosted fish

L, —#il# b 10° CFU/g2 BA TV LA L NI LY
HEHTRETHAH, AHOHEITIE, RMEESY
1°CFU/glc g T L T,

— RIS RAEE TOARERIL, WEOERICB &M
BV~ E, RERICHIELZME LAV ERL T
Bo BB AETAERY T H T LT O 75 3 D B2 LAY/
SV, REETHRON S FIRME L ERERP I s
AEEZ VO T, FIRIEESS WS IITREBEN O

MEBEEPEL NN THoI 3R LTWA, Tihbb
KBREOBBICBWTHRENTWS L)1, #HEHET
BREETOMREEOBZENRKRECOTHSH, —F
20C TEE S N 5 MEI4T TLHIET & 2B E Y
DT, 20CTEARE TSR 1238 2 7 RIRE % Ry
50, HESGOBAOHEEFNEIIE V., LiisT,
AR R RS B L OB CIRAEESE D TH D

BEMICE D HOPbNIZKEARICBWTIE, 200R%



188 fEH,

EWERNI A EEZLND, T OEMIEEERI N
BECHEEIIRZLDOTHA ). £, BROOFTY, 1
WD IKEY 2 3H BIWE L2841, 2008
BWEOFHESTHROR ML ) b MITREL
HoTwh, —7, EHXEOLPToHAENLE, v4b5
BHELHE L HRREZHALCI Yy Feolh B
DHLBA T LB THBET—EOMBED 'S NS
P, ISR OFEREIZL DD, HDHWEBTTO
BIEL ) AEEMEERTONE, B oL CRNTA
iU hh b v, 2 REEZOKEDIC S TRIR
MEOHEFEEIIRE L R 2EIBALNED,
EIRAE & R OB EEOEIC L 200, 4HOH
BETHD, FEOWRMDY & L g o—lEius,
EmERERE, AEE WTNOBATHI0°CFU/gk
MTHo0T, FHENZLESTHORASOLHEE
N, FOL)BHEICEIBTOXEEL NS, KBEMEH
DT EBEFFREPENRTWALIEEZRL TV L EE
P Y (-

#

KRR EFITTBICH2Y, ZREDIRNZ VLS
L 7odoR B RICE L L BT S §

X ®
1) AMABRIERER | YRR, 1 MEE R

Wik, AmATEMETRE BUEWIE 2004, ALRIEA
HARRErAEmS, HE, 116-128 (2004)

N

2) WEHER  KEEROEWEMEL-1 MR
HARER L ORI o wT B, 118,
71-79 (1989)

3) Morita Y R: Psychrophilic Bacteria. Bacteriol Rev, 39,
144-167 (1975)

4) BEEZEAEE EnfEmiEis BEYR
2004, HEEA HARGEERS, HE, 588-589
(2004)

5 BRIERE, RN % X% & mAeYFHoEF
ffi. Asi—, LRIER GR), REWORE - #E
EEOBEREHN BEELEAR, HEE 67-81
(2004)

6) Kayama M, Marseno W D, Saito M, Kobayashi S,

Tanno K, Watai M, Akutsu S, Suzuki H, Yamamoto
T, Tominaga S: Studies on Keeping Quality and
Freshness of the Marine Products. J Fac Appl Biol
Sci, Hiroshima Univ, 27, 67-68 (1988)

7) WEFH—, P, BARRTE, BNEE FH
I, ML S HE IO A BERIZOWw
T, HABEHEFHITEME, 35, 210-213 (1986)

8) HHIE WAETF, BART OWEA HFHE
BB AT T, 4o, CHER, B4
#ok, WE2ERAR, KRB HEWH THET 5 8
B, BNENLRRUCRI RO AY I Y ERETG
FeIRIL, BB 2t v ¥ —IfseaEe, 58,
245-250 (2007)

9) GHER: ARSATLIRENEOBELZD
PE, BB SORIR K F B R E 40, 63-70

(2005)



