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XU AIIBIBEC. 72 b & REEEDHE
W B RERE* $TEHY KETE & Thks

Comparison of the Recovery of E. coli from Sliced Raw Fish “SasmiMi”
by EC Test at 45.5°C and Current Method

Minoru Sakal, Yoshio Ezura, Tatsuo KANEKO,
Motonori OnNo, and Isao HavaAsHI

Abstract

An evaluation of the EC confirmation test for the estimation of E. colt as an
index of fecal contamination was determined in a water bath at 45.5°C.

A variety of sliced raw fish “SasHrMI” and some shellfish were examined after
primary incubation in presumptive broth. The procedure for the enumeration of
E. coli was essentially the same as the recommended method for shellfish (Kelly,
1960) except that confirmatory incubation in EC medium was used at 45.5°C
(Fishbein, 1961, 1963) instead of 44.5°C. These and subsequent procedures were
shown on Fig. and Table 1. Results obtained were summerized as follows;

1. The specificity of the 45.5°C EC test for E. colt is very high, namely, EC gas
positive (the partially confirmed test) MPN (most probable number) and E. coli
completed test MPN were not as great as in coliform MPNs, but the E. coli MPNG,
both gas positive and completed test agreed well in most of the samples tested.

2. Out of 67 samples tested, 877 tubes gave positive confirmation of coliform
organism and a total of 1,960 strains obtained from these tubes, however only 230
strains (13.79,) were determined to E. coli by means of the IMViC procedure.

On the other hand, 368 strains (97.19,) in 379 strains which were obtained
from 211 tubes of EC gas positive was determined to E. cols.

3. It is possible to replace the tryptose in lauryl tryptose broth (L.T.B.)
with the polypeptone (lauryl polypeptone broth, L.P.B.) at the presumptive test,
but in the use of brilliant green lactose bile broth (B.G.L.B.) as a replacement
for L.T.B. or L.P.B., it seems that MPN will decline to same. extent.

4. It is impossible to detect E. colé var. 2 and 3 by the EC test, therefore
it is necessary that the sanitary signification of E. coli var. 2 and 3 should be
made clear.
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FEREEDISIFY 5K CEBORMORRMLRET 5 1D OMBEEHAEIL VBB T30
LV BB AERBIN T2, COMERERERORRE LD L5 ey, RESRRENE
ELUTOD L 2 ME2RY, INEDLd LRBERPFERT <30 LI ECENLE S, HiEE
BHEE LT 5L b ESBAINTYL S KEBERE (coliform organisms) i3, ABROBSN P A D4
BEFET30bW3 “faecal coliform organisms” D4MC, % DO HARE TRy ELERICEL
DT 5L D Type D “non-faecal coliform organisms” 2 &AL, KBEHBORMHD 3220
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1968] ks 0 EC- 7 X b & REskpkDILE

ERHUEEILTL § REOERD 5 i3 2 OB RELBERLIVES D2, Lh3ikidbo
L DREDPDHIAD B Type D ETORNZEIX D5 TH AROREFTBEL TV 3DBETH

%, faecal coliform organisms IZffiD% < DHLBRELRBE AR & & biz, AROLERELEL

B2 3BEDADREICK O TORMIEMICZ UL »oEFHRE L 8. AASEkPis TeE
HIRERKBED E. coli ZMHHFMEL OXFTTAOD T ERERIERT A L B @sh T

30, AREE LOREFROERICI BILBRREIR 2 FEOMEOT RS2 HE T2 BRdd b,
TELEE A D & ORRRREIRBESESY L Do E. coli OBHIZ, B b DEBEE D& T

ERHERT B C L b HILBREYRICHT S ERESHR IN S, TEBLEEL U TXKBERY
BLEBINZORIEIRIIN TN DS, O Lix BAEHEDER & & L izER% R thE
ANTERIZADTHY, BRIBABECHELIZLDTH 3, KOMBEICSHTIDL S LBy
AT PVDOROCKBERGEE: UTEAINIWAAR, BEAETIR I DD TREDKSHEE
AN, ZOXEERIDD TRV EVERINSARD D, T1KOD b OHEEHRRHELTO
D 5 b BYTORBEETFEIL/ L, LD it THHERLRKBEEIN TS, L LT
RIEEKBRBRIEE UTRBU TR LDEAFTP FEZ 2O IHREDO YLD THEVKDAL S

T, TORBAFO LD THERCFBORS, HNETRICEL DLES T 5 &5 CHEE
B2EALIRBCITRATAICLRBOTHOBIRELE LTREINZTELS 2. BHOD
PE{CERERIGHE E x> L VRO ECHBET I THA5 L, FIHETE 70 ~5DRERE
fL2EAZCE4EA6N, IOREEGOHEHBRITRESBREICE > TIREME - LTOESIE
ol kisbhaszhbd b, INFAABILNC LT L L BBOASICH UREAABRE
DOFESERZERT S ERUTUSERN TR, INHRRBER b - TREEROEL
B3LEEBILRIBDOCE SRS b - THEHAMB VS BETORRKL o3 L 305 FAM
FELCOIRBEOAEL TL 3, YLD E 2 WL BEFHE BV TRMOFELRIEE: U TOXBE
BOESVBRMNIN TV 3, XELAREAR I ABEOBEBRKCEI L Manual (1946)2 2H%FIL T

B &35 X0 2 ORFERICH T 5 MIBRAOBE R R U, C OHMICHT 3% DR L
BFE4 (1956) RBBWV THEANBINTIREE, 1 ¥OREEIC 2 5 - TRERO KBRS (coliform
MPN) # & Of EEROSEL KL BT EE L bic (A I HHL~VTO 52D acceptable
class DY, coliform MPN 230/100g BAF % 16000/100g LAF &#8F1d 3 5 8), 7 DHO 2 £/
REVTKBEROBE: UToEYE, »30IRIEERBERZHES 0T 5 L &% BAICEN/ B
WERIT0L, £ ORI 1958 EOTRRCRE SN0, B3 AEEHD 5 HFFSNIh XM
SELETHEREORZ FHOTRICETIEIC, 1ZEALTTORCET E. coli MPN 0%k
R2bDTEDSTH B Ehb 5T, coliform MPN B¥EfED 5 id 2 bic ERT 5 2 & 05
5 coliform MPN % »» X DWAEMFEOHEL UTORBOPSNC EXHEHI N, LIkt
LLUTE coli 28AT3CEMBBIRINTD, 12 E. coli DAL U TidHERBIEH Lauryl
Sulfate Tryptose (LST), 3540.5°C, 24~48 B[l T ¥ 2 DAL DB ED Sl b O P REEEH
EC 3H1® wBhE, 44.5+0.2°C OEEME (H 31 it 45.540.2°C DIEIESE) T 24~48 BERlE L,
HARERED I2BEZ O MEHEREICDWT IMVIC + 7 X M 2478 5T E. coli DELREE T

3, LOBE EC ¥ 2L E. coli ZRRERBROTE»SBONSE MPN i3 —&T2Z 5

WEREOEME, T/2bb faecal coliform organisms (E. coli) @ MPN it EC i5Hhic & 35
ERBROBRL b > THTC EMBHBEE UTRRINLD, 20%XEFREHEEMF O Fishbein
BB E LT, LST ¥ RBME L b EC HHUTEBRL 44.5°C, SRS RTY A 2ELLIE
WEE» S D b NI AERERBRET I REHKEC OV TIHRL, E. coli it 44.9°~455°C T

929% LALDHEMRG T 2 2 EAET 5L, Aerogenes ¥ Tidh T 2% iEX S, WLy —FD%
BREEEIY 45.5°C &b B & WG (1962)2, I5FEOBEES B LU nutmeat 2#fkE LT
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44.5°C, 45.5°C itic 24 BN, 48 REAABAMIC DUV THABER L IoRER, 44.5°C 12 46.5°C it LR
BRIz B TIRDTHLHSBES (4%) b5, FREICRNT 2~3 BHH, 24FME BRMHERT
i, B RHBICESNT 4.3% B2 b, HRER VT3S FLEBEME, EC- 72X
45.520.1°C, 24 BMCENT 3 £ & 2L (1964)P, T OFHNL A Association of Official
Analytical Chemists (AOAC) OARMEE LT RAINT1AD, 2O Mackenzie et al. (1948)%
RAKDREILISNT, HERRICEI X D58 44°C 175 BGLB & =7 brK (AvF —~VRE
) itk 3 RERBREHEEL, EEAMMLEHER (The British Food Hygiene Laboratory) 3
DFEEMTARD E. coli #EHRE UTHBAL T3, %72 Mossel (1962)® 38, 74229~
ADBREITINT, #E MERBRONHIC 44°C itk 5 BGLB 2HATA L & i, #4°C T
BUHBRILF—2K (ALK ~AVRER REZEEPMETS L ERHERLTV2, DHBET
12k (1963)19, £ 27 (1963)1D, $47k (1965)19, ¥H(1965)1), Wil 5 (1966) 19, X (1966) ',
EL5 (1966)19, FWHSH (1967)10 2 Eick Yy EC- 7 X FORMG TR TVEY, HHD b
13 Fishbeir®® 0 45.5°C, 24 BRsMs:% X557 5 M3 TN TOHFEE R Kelly et al. (1960)
D 44.5°C, 24 BERERE 2 HIRL TV 3, 2R (2 B RROE  — R ARIRR - Bl
W iT2DFEE EC it X 55b E. coli ORMBOBNC & 2RML, BT 243l T3
WRT, EEe 0.1~0.05% CBEL 7z EC B2 HB L, MMEE2 37°C »5 1°C/hr OH
ATLRIRTHMEBIC 445°C ey VT LiZEY EC: 72 MT F ABED 1 RIDUID E
coli bR (10~12 B¥M) # AR HEILE 5 & ORIRD 2 8ER 1T, & 10 EIs™
12MR B LT Streptomycin % 10mu/ml #MIL 72 SMEC &% ERU, E. coli 1, 11 HOR
REOBETH L & 2B/EL T 5, —F Raj & Liston (1961)®, Hall e al. (1967)™ 2 &2
EC - 5 2 b ONEICH U  HEp s &% LT b, 12 Kelly™® 2K - REUSAOSH -
WA ¥ O—BERT OKPERE R RBF T BIEHENE L E. coli PSHD Type § EC- 7 2
FRBNTH ABEET S EOBRE b5, 8K iABkiC Klebsiella H%  #ET 56 EC
5 2 hOREEIMET T3 L #BL T 5, 0k Fishbein® REEERIEFCHT 5 EELEET
BEhiztrLS #FARAERFOMEI K2 (EATEE RT3, 212 5KK (1966) i Coli-
Aerogenes group &3N3 ELDHEON, BPb I EARICKT 3 EBHIHRE» S, 55
VIZA, i, AKX mRERICTAEKRIC BV TARYIIBEAD BDONLV T ELEPD
Escherichia D/ D&% non-faecal coliform organisms & 93 Z & RRHL, ZH{LBRELIRZE
PDEREFIEDOESD S b EC- 7 X b2 A —BAKRCITHBATNITLOCLZRMAML T 20
12 35#kiF Fishbein et al. (1967)% 13 H¥ DB HEARIC OV THA 2 5% AOAC ke R L
1R, Bt LST B COHRERRE 44°C, 4R CERT 5DA T E. coli e 2RAMOR
HeBBEoN2 L OBBETNARELT LT 5,

SHEEMEEERC BT, RV DCEREC 7 X F OB EE~DREBIR DOV TORIER
BT ABEDSC, BHEL O AEick T 2 RE, B, Fishbein ez al.®™ 65DTL 3
RESEOEH, ZOM EC- X VBT A4M7 7 2 4 ~ KDV TOHESE EC- 7 X MEE
LOKBIROVTONES HBETHS 5, AR BUTORBERREE® Bzl L bEAR%
BEEL, ULbbEINRRITCERTIHEIR 10 AE0RE>EL TRABETR LESZ2ET
HHEOHABEOZ LN LD, DYERSY 7::&*%%&%‘%@ LRERARE UTRHOLE
EDZAREDD B, KCAD IHAING 3 LAKOV THRARERORKT EC- 72 bE
b L, TTRekrks Ok, BN - s UTO BGLB 3 JINEHTERL AR L IIBE (H
BEE) ROVWTRE2FTL-120DTH 3,

AR OMT IR H 22 B HALKMEES (KR, 1965410 ) KKHV-TRE LT
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MEBCRERE E

Wik ﬁ@’%ﬁ*&@%&i@ta‘«zgxmﬁ:t UT, 1964410 A4 & h 1965 4% 2 A T AU E 5 AR
B EETAOERCIE I N 3 Us % A% 9 E (Btk¥k 12), Bl >3 aREROME
RBEE UT1965 44 ATHL Y 9 AhaRES TR PO JLiEl - BEBR O 7 REFTERN
DIEMD 5 10E (RiFHK 55), ZhEFhif 300 WAL, ELRBREINIIAERCEHD, F347
4 2BRN I EERRERIC L - TERRICGEFEBICH L7,

WEABE: EC Bty 5 #5%12 Fishbein (1962, 1964)5 iz U12h5 5T 45.540.1°C i 2
nIERE2ER LI, 28 EC FX MW Tit £0.1~0.2°C Ok AMEL 2 RESHENE
RINZLTLHHE, BOET HEAAD, FHH® 513k 4V Haake HBUTRE R EHL T35,
EFEEEMTHIZORMMELINEZ L5 D, SIIKERSEMY —2=y b C-100 B,
UP-50 B3 31 % C-550 BIMMER I T3, FH 51k UP-50 s Lor C-550 B2 L 1o b3,
TFTOERTY— I 22 -HRRETEKH 2 & - TEREFAC Y 3R FHOZEML L ERENDE
BrOREE % FIRHCEE U TRMNEEORSRE 2 RE LR, SHOZEMIEOTIIAEIT L b
THDOREZVEDLNIFETLECHNEERERCHESEIN, THEBEDOHEZORLVBEIC
IZEEE 2 2542°C OERIICGHE TS L&l hSCEEREY +0.1°C R EETZ s
DVERTH 3 L L 2D EIT,

BWHE: Kelly et al. (1960) OELRED BILL T, TTREOKH 200, L AEROARE (V
CEREREEBNREK) 2BE IV —H o FRiRE b, BEICE 3EHELT T 14,000rpm,
W BHHT 2 EHTRAR LML, 2D 2 & 8y ORFHEPRMUTIOEER, 20 1z & 9% O
FHYLT 100 FEHRR, LITREERC 10 BEFRET2U, %ﬁ%cowrsjilmmﬁi%ﬂmc 1ml
5 (2RI 2ml) BEL, In% b o> THERFIOEMES 1g, 0.1g, 0.01g, 0.001g- -+ LHEL
7Ze 723 Lear (1962)”) it Kelly &2 ittt v o & ~ %26 (14,000rpm, 2min.) ULTHER LI
soft-shell clam (%> X DH4 b FETH 5) O 2 EHRBYRICEE I B3 TEY 0.65¢/ml, 30 444
T 0.75¢/ml, 6053 RIZBVOTH 0.8¢/ml Wil T, ThizHRIEBMAc T HhRETITMCLS
®T MPN M LRBRELEZ, COBRAR EOROBERFICL h ALK T 5 & 2 L,
ZORFIEHE UTERR YRR IO TERT I A C LB I R AMOFER 2#MEL TS, T
D52 LREE TR~z CE L, TRKRBREZ BERCSHT2 ek hE3MEAD
—DrEALNG, EELRSEOERPIROCE { Kelly HICERL TERL 2D, Lean®™ 2
L HREINIHERE OV TRAERMTEDLHTH S,

RIE: Figure iWRTCL L, WERBRICIVTH DML ED I BRI OV TREREC L 3
RBEBRES XN HTIRI EC: 7 X b 2fTe o1 EC # RBEF I DV TIRESKES
b EMB H3h~0O¥%, 998, LB HH~DKEEDOSY, LWIThOBE LFA—0 EMB 4L b
FELIREDS D 1ATS LB HT ¥ AEAZED 12 HE Mo T HYT5 EC Hilid 5w
12 BGLB %2BtEe UT, 2 OBMEEHL SHERRO MPN 2R9 3 & & bic, LB BHEEH 512
U EMB VARERIC X ) BRI Z R, FEEKC D0 T IMVIC- 7 2 b2, Z0#E
(++--), (—4+-=2) BT (——++) 2RUNFEERICOVTIZ 35z EC Mz k2 455+
0.1°C, 24 Ry % f7/0 > T Table 1 i X h WBIREZ1T2v, E. coli 2L 12845 E.
coli MPN (5E£&3B) 2RI,

EREBRBLIUCER

L FRAEMRORN
FT 1964 4E10 BRI H 1965 F 2 FTHRES L HM 2 b L BWHTAOES L YA LI
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Presumptive Test Medium

Incubate at 35°+0.5°C,
2412 hrs and 484.3 hra

EC Medium B.G.L.B. Broth

Incubate at 35°+0.5°C,
24-+2 hrs and 48+3 hrs

(Expression of results)
————————— Positive Presumptive Test
for coliform organisms

(Expression of results)
Positive Presumptive test —=- - = -~
for coliform organisms

Incubate in water bath
45.5°40.1°C, 2442 hrs
and 48+ 3hrs

== = === ~Positive Confirmed Test
for coliform organisms

Positive Partially Confirmed Test - —~-— ~—

for E. coli (EC gas positive)

E.M.B. Agar Plates

Incubate at 35°+0.5°C,
2442 hrs

Purification of Culture

{Gram-negative, non-
spore-forming short rods)

Lactose Broth

Incubate at 35°+0.5°C,
not to exceed 48 hrs

Positive Confirmed Test: === ==~ == Gas Positive | 2= —-—m—-—=- Positive Completed Test
for E. coli (EC confirmed) for coliform organisms

Purification of Culture

Differentiation by the _________ Positive Completed Test

Positive Completed Test: ——= === -
IMViC Precedure for E. ooli

for K. coli (EC completed)

Figure. Liquid confirmatory procedure for the enumeration of E. coli

ALAREHET 5 L2REICOVTERL - TRIOEROSME Table 2 iZ5RTED Th 5, Table
2 DE1IHDCE L coliform MPN 18,000 %2#A 3 FELEDE N b OBEEL Y, BERBRTO
BBt 15 4h> &3k 51z 24 Eikkrhicid faecal coliform organisms, T/3b 5 E. coli type i3 13k
LEAERT, COLIURRIRESBIIPIRIBVTIRRTH -1, TNBABIL 10 A%R
ARREDORELIABICIHRDOENS E. coli MPN BBEERBRICEHRD 5 1 3 coliform MPN
KL A b TENMERRLUIZ, Chit#l EC Eitkil 3 EC # 2B MPN (REERB)
X, fERRICIIT B coliform MPN iZih UBMICEVERRL, Thohbd Xhkpshs gtk
HEAY E coli 1 BIT, Lizd->T EC # 2Btk MPN it E. coli MPN (52838 ici L A Y
ORI BN T—E, U, BEOERERIBVTHFERTH 38, #Ekike EC #0 E. coli MPN
i—gxie EC 0FH EFBVEABED NI L Ed 5 EC BEORRMIREHIIN s~ X
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Table 1. Classification of the coliform group

Gas in Growth Remarks column*
Type m(ﬁxgl%at Tndole) M.R. | V.P. citi;;.te Type k Probable habitat
Escherichia coli group
var, i (type I) + + + — - Esch, coli, type I, faecal | Human and animal intestine
i (# II) - - + - - Esch. coli, type II Doubtful; possibly partly intestinal
v il ( # III) — + + - - Irregular, type I Human and animal intestine
# iv (2 IV) + — + - - Irregular, type II Doubtful
Citrobacter freundii group
var, i (type I) - - + - + Intermediate, type I Mainly soil
» il ( » II) - + + - + Intermediate, type II Mainly soil
Klebsiella aerogenes group )
var, i (type I) - - - + + Iéﬁgﬁ :f;:f;:ff; type I#* Mainly vegetation
i (# II) - + - + + Klebs, aerogemes, type 11 Mainly vegetation
# i (o« IIT) - - - + _
7 iv (2 IV) + — - + + Irregular, type VI Jute and hemp yarm

Irregular group

Reactions variable

Irregular, other types

Doubtful

* C.S. Wilson and A, A, Miles (1964):

Edward Arnold, Ltd., London,

** . Gelatin liquefaction (7 days):

ok ” ”

negative
positive

(/r):

Topley and Wilson’s Principles of Bacteriology and Immunity, 5th ed., p.2513,

Igo61

: V4R
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Table 2. Preliminary examination of EC test
MPN .
Sample Sampling Liquid No. of | No, of Type (IMViC)
No. | (Kinds of Date o8 | Method [presumptiveConfirmed| Completed [POSitive isolates
fish P . medinm test test tubes E. E I I A AT
(E. coli) 1 z 1 2 1 g | 1ITeg.
. } ] " |Current
1 | Halibut | o4 13 1084 |Hakodate| method] ~LTB | 180004 . .0 A o Ml Bl B
(H‘lfame) ? EC tast . 0 0 0 0
1,700 490 10 25 |12, 1] - _| 8 2| 2
2 ” Nov. 2,1964 ” ” ” 330 330 6 12 12 - _ _ _ - -
950 20 9 7| 2 -} - 1l 8 1] s
3 ” Nov. 19,1964 ” ” ” 5 45 2 6 8 _ _ = = _ =
Bluefin
9,200 9,200 13 39 | 22. .| _ 1} 3 8| s
4 '(Mt:;:;‘o) Nov. 26,1964 ” 4 ” 9,200 £,200 13 26 % - - - R
.| . Qyster 5,400 0 13 24 - - 9 _ 6 9| —
81 (Raki) |Dec- Z1964| » Y ” 82 0 4 s | — —| -2 Z| 1 7|z
Bluefin S
6 tuna . | Dec. 15,1964 " . . 750 P : - 1) 4 1| 8 — 5
(Maguro) - } R T
: » o 460 40 7 2 | - 2| & —| 8 4| 2
7 I3 Jan. 17,1965 ” 4 ” 0 0 0 0
8 ’ ” ” ” ” 1'7gg . lég Ig ) 32 g _ _? j j : _6
- : ' 1,3 0 -9 31 | = . =] 5 .8 10
9 ” Feb. 8,195 | » " b o o ) : A2 30
10 , ., 230 230 5 20 | o —| - 1| & —| 7
of ’ . 330 330 6 1|14 | - | = - -
. 170, 20 - 8 18] - 1| 1w - 2| 4
11 . Feb. 23,1965 | & e . ,.78 = - 4 10 !
o . L R 850, 18 | o u | 4| — 2|1 —]12 2|10
12 4 ” ” 4 . , 20 20 L 2 2 - - -] = —| =
Current )
116 | 314 | 53 7| es| 10| 68 31| 80
Total 6 pat % | 76 |6 0| of o 1 7|0
Total 152 | 890 |121 7| 65| 10| 69 38| 80

X %

-3 Rt
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bDLEAONB, L LEMS E coli Il BOBRHINIRERISOTIE, RO ELVLRE
iz EC B K UBW E. coli MPN 2570 b5, COREC NTRERTACEET
5o /2% Table 2 1211 2 REICDVTIE Kelly e al. (1960)2 DFFHIT LI > THERRITE
53BN - WEEHE U T LTB (Lauryl Tryptose Broth, Difco) EERALI.

2. FER
%ﬁm%&wﬁiﬁem%ﬂmﬁac:bor 4, EC #ix E. coli DML bﬂ%ﬁfi@%wc b
HBRDENTDT, 196554 ATHLD 9 APARESENME L L 75T, duisd -
ERHBR IR 3 7 RRFEAOERL D X Us el 75 5 BEEAEL, ChoR20TH
BHERFRBORBLHE T2 & L bid, HERWICKIT 32K - iﬁﬁﬁ—.’fﬂﬁitow'f%:f:@&?*fi
r.;-,r_o
. fEEEE EC EoHK
cwiwcmxmiﬁm HMEsHhE LT, Kellyetal (1960)® DF5#:D LTB DR A Tryptose
% Polypeptme (ki%&f&#&&) i 3 BRA T2 B (LPB X IERRY 3) 243U 1. Table 3.
FRECEL, HRETHOLNSG coliform MPN 12 EC $:0 EC % 2t MPN X b FicimgL
EERU, 32RO TRRBERRICE 5 MPN L522RRIC X 5 MPN piic
RIIRRKL, EC it EC ¥ AHHE MPN & E. coli MPN & %8 & { —B L Table 2 K#s1) 3
BELART dotco $ubB EC HERKD 139 5D 5 b 136 #k (98.5%) i1 E. coli LHAEIN,
%nr;;: wWohb E. coli IMTHY, ZOMETOBEMED Klebsiella LHEINIITEE S
L& EC $0 false positive it Klebsiella iC & 2 SHEH T & T 5 FF™ 16,18 (D A X 4 —%
Th, INEHURERECHET 2 81LED> b E. coli 2¥EINICEDIxD-3b 77 # (17.9%)
WEYY, 2055 E. coli 118117, NIBISHEMEEL, ERRERECHRREOR $
DIk Klebsiella 1 33 X0 11 &, Citrobacter 135200 11 B0, 12 RESR (Irregular type) b /L
b g&mman E. coli itHT3BRERIBRAD SN ID 512, LD L D LFRI RO IR
*xmrtuwﬁ%?b5a
' mﬁmg%wmuuemw.ca &, —Mhitid EC Bhitk 3 E. coli MPN IXfERIEIT X
5 E. coli MPN X5 BECBAESE S 0308, RREBWT E. coli IBPSAD E. coli PRl
ﬂ%ﬁ , RRED E. coli MPN B ECH¥®D E. coli MPN X b EMERRTZ EMLIELERS
ns, &@Ct&tﬂab, PRI AEMBEDOFERICINT E. coli 1 BEFHIntz IMVIC(++ — )
D DI Table 1 iRTMIEETIX, EC- 7 X MBED E. coli 1 Bis kUMD T B, T
3K E.coli IIBIEHINI (—+——) i2 EC+ 72 Mk II Bl XD IV REHTINT
Wa, LhioT EC BT E. coli @ I1 33 k08 11 Bh3 RIS 13", E. coli completed
MPN (i 11 3.5 O° T BB E U S OERE 25, WA IC Table 3 OF 4,6,12,14,17, 23 Hlic R,
ENB L& ECHic: 3 E. coli MPN M3EXREIC L B E. coli MPN X hiEWERRTHICBL
TR A Y ZOEEY E. cali 1L ML BicBEL T3, LMD it E. coli 1% (typical
faecal ' E. coli) O MIIEEI O 11, 11T ﬁ@tﬂﬁﬁﬁccmui ABREBNCELLERIIPNEDLE
%xenam Kelly et al. (1960)® m#am—;z, MPN OB RB&ics T EC itk 3 MPN
DSV EMBPORTH S LS RICIEEDSH B & 5 1cBbh s, 27D EHAERD IMVIC
SEETEEE BB L ERZBRUT EC- ¥ X b OREc OV T ERMFLDNBBAKILE
hekbT LR HERLET 5,
SIMRZ O -NERD> & Iactose-fermenting coliform bacilli 24MET 3 & 5 ZHARHE LT,
#mgtﬁr&ﬂﬁ%ﬂwmvﬂ:%ne@étaﬁﬁ FricRER, HRERTE fcnemkiﬁ
%%mo\nf&}ﬁana CEHEE LV, RO L D 1R ARORER: LT EC -
X P RERAT S C IR KRR BHL T 3 3, —F Wilson & Miles (1964) % @faﬁ

— 337 —



Table 3. Comparison of the recovery of E,coli by EC test and current method

Liquid MPN .
Sample Li " No. of | No, of Type (IMViC)
No.|(Kinds of| Date Sa;llfc eng Method suggaﬁve Coy.li;;:ned Con:g;:ted positive/isolates -
fish) medium (E. coli) tubes E, E, E E|C G|K, K Ky K|Irreg.
. Current
1 Rogkﬁsh Ap;% 1965 Esashi |method] LPB 338 g (6) lg - - - -1 =7 - = - 2
(Soi) , EC test]
2 ” ” » R v 28,000 0 12 4 - — — _—11 —114 4 — —1 5
0 0 0 0
Rockfish
3 (Yzmagi-') v . ” . 11,000 : . - e i b 3
nomai
Greenlin 400 180 2 27 1= 1 — — = —]= = 1T -] -
4 (Ainamcg o ” ’ ’ 0 0 0 0
Bluefin
5(Mtllna)/r ” ” ” 2(0) g (l) (1)——_’—_—'1““_-_
aguro
o| ek | RN IR N
A I T I i N I el S Il I
Halibut Ma; 880 0 3 3 - - - — |1 -8 — - =] -
8 | (Hirame)| 1o, 1965 Hakodate| ” 0 0 o] o ‘
Bluefin ° 0 0 0
9 ( tuna ) ” » ” ” 0 0 0 0
Magnyo
Halibut 200 0 1 2 | - - - = =]—= = - —=
19| Hivame)| " ” " ” 0 0 0 0 2
Bluefin 450 0 2 4 |- - — —]2 =2 - - =
11 tuna ” " » ” ‘ ' —
(Maguro) 0 0 0 0
12Rc(>§kﬁsh B ” . ” 2?2()) Ag 3 1é~3__2'2_1——3
0t)
Bluefin 2,700 0 7 15 |- - 1= _Tws 2 - | =
13 ( thuna ) 14 ” ” ” ' 0 0 0 0 -
aguyo
14 ” » ” ” ” 688 408 g é - 8 - —-]- - l,_ - = -
15 ” ” rs " ” —538— g g (4) - = = == - 2 1 1 — —
Flounder [June 0 0 0 0
18 | " Rarei) ) 7,196 Yakumo |« ” 0 0 0 0
17 | Halibut . ; - 350 100 v M = 7 = —17 |- = - =] -
(Hirame) o 0 0 0 ]
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o o [ [ - ] A i

19 ” ” ” ” g g g g
Flounder ‘

20 (Karei), ” ” . 2,500 0 13 28 |- — —-— —| 1 1]28 1 — —| —
Halibut 790 790 8 8 |16 - — — |- |- - - | =
(Hirame)

Bluefin

21| tuna ’ ” ” 93 3 : g - - - i C g R
(Maguro) 20 - - - —i- - - - —|
(Hirame
wrame) |

22 | Bluefin ” ” ” 9, 2(2)3 ;(8) 1? Zg _é - - 5 18 1 - - -
tuna - - - - - - - - - -
(Maguro)

2 Bzueﬁn 3,500 15 13 24 |1 1 - —|8 —j11 7 — — 1

una » ” ” 20 20 1 2 |2 - — - |- - = = -
(Maguro)
Pacific

24| san June Imakane | » 810 45 14 2 |2 - - _ e - — | s
(Samfnya) 21,1965 700 700 8 6 (16 — — —| - —|- - I

25 | Flounder . N N 1,300 68 T4 35 [ 1 1 1 — 2 1|86 3 10
(Karei) 490 490 7 1B |18 — — |- —|= — —- | =

9g | Shrimp ” ” ” 3,500 45 11 19 3 - - |86 -8 1 — -— 1
(Ebi) 45 45 2 3|38 — - |- —|=— — — —| —

o7 |Flounder 810 70 12 /[ 2 — — —]3 —(2L 2 — —| —
(Karei) i i ” 20 20 1 2 12 — — |- -l = - - =

gg [Yellowtalll N ’ 450 8 3 21 - = — |1 — |1’ 1 = —| —
(Buri) 110 110 4 8 8 — — | = —|= = - —| =
Atka

29 | mackerel ’ " ” >18,000 1,800 15 3 |12 — — 1 - |5 6 — —| 6
(Hokke) 4,300 4,300 14 28 128 — — —|—- —|— — —- —| -

%0 16,000 320 4 2% |18 — — —| 1 —16 1 o p—

” ” ” " 5,400 5,400 12 24 |24 _ _ | _ _ |- _ _

31 |Greenling 18,000 1,700 5 28 (13 - 1 —| 1 2|7 38 — —] 1
(diname) . i ” 3,500 3,500 11 21 |20 — — —|—- — |- 1 — —| —

= %‘gﬁg& 240 431 |55 17 5 0|43 7200 38 26 0| 40

£ EC test 71 139 |18 0 0 0/ 0 0|2 1 0 0| O

3 92

311 570 (191 17 5 0[43 7202 39 26 0| 40

Total
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(Table 1 2&H) & 31 i3 Bardsley (1938)%, Stuart et al. (1942)® 5z kg E. coli T8,
Irregular 1 & (Table 1 itk 3 E. coli I Bl) 33 X' —D E. coli 11 B (Table 1 it & 3 E. coli
IIE) OFRGLESRENL BHEOBRE: BA N T3, % It Taylor (1942, 1951)7® it th
¥ Intermediate-acrogenes-cloaca (I.A.C.) group 12 E 17X { IEHIN T LY, Z2Nh60EEE
BB BE T LN EEL LN T3, EC- 7 X MTiW Tid Irregular 11 % (Table 1 i©
&3 E.coli IV ) 37 2B TH 2MNREIAKTRIZEAYBRHING, 312 E.coli 11  (Table
1it&3 E.coli 1R & Irregular 15 (Table 1 it & 3 E.coli III &) i3 EC ¥ A[RETH 325,
Bardsly®™ 2 N5 D L ORBREFRBI AAPBER 7~ LTI 3 DD T/IRMGENT, £
BRAICIREPEIR 26 2 E LT3, UL L5 DEELUIERIZYDY TEETHY,
—BERREC EC: ¥ X M ERHT ARBFTC OV Tk S8BT RMNINZLENH B L & big,
27 EC- 7R PRI LB E. coli 1T s L2 II1 Bl € » BESHESHS LUK, 31
51D mca X E coli II L0 I BOBHUEZDOWTORMLELELLNRS,

i, EER MR - e L LTo LTB & LPB O

it Table 4 I3HERERBICIV 5B - BEHRME LT Kelly ez al® OFHEBH D LTB & 2
DARAD Tryptose % Polypeptone (KEJMILLHMN) B 2 BEA 12 LPB & Ol RAIHER
TH3H, LOBREDEMDSRVINBBRTO32HET 35 T & iR 5100 ameﬂe
B EC BORRDOHEIZ DV TIRETROBSE & 2 -t AUEBENB LI,

i, WERBRARR - A¥Ees LTo BGLB ¢ LPB oK

I TH~Iirce{ EC: 7 2 bizisl) 2ERBAIBR - WSEHE LTk & LTB
& BGLB MERAINT 3, Table 4 O#EHE» 5 LTB & LPB ORIiCER - MEAHeE LT
HECBSOTEERBOONLZL 20T, LOERICEL T2 LPB & BGLB & Oficikil 3k
BRIV ZO#R% Table 5 IRRUIZ, F4bB5 coliform MPN, EC # Xt MPN D3
nd BGLB A% 50 iR 2NIATOMEERL, E. coli MPN 2354 T b —¥iici BGLB 0%
DPIENERTR U, 23 8 8 DREEEIC 3517 T BGLB OF W B MER R TOIR Rz C el
E. coli II BLiciEHT S IDTH 3,

iv. EC #%¢& EC.- MEgRolkw ,

Table 6 IREEKEORERRIC LPB 2L, EC Hicist TIZBR - WSR2 b T EE
EC HiHuc b 2 HMEL T5 2 FULRETS 3, 205 9 BRAFZ LIS BREIT SV TREFE
BECBOCTRESUEOBMENBL NI, COT Eidghk (1965) DEIBL T3 E & By
oa,s,mtﬁmzm\m;tﬁwémm\mi%&ic:sw BT E. coli HUAEOMMICEB XN 3129
EEAONE, LIIM-TIOLS f;&ﬂ:acbuxﬂ:&b%?ﬁﬁﬁ&&ﬁlﬁa‘a LEDTHETH bjt
BEREOREERESIE I h 2,

] = o

AREAEDSE» S, KBEE (coliform organisms) % 3 oTR{E?ﬁQ&#ﬁga?aﬁﬁggcomf*
FRBINTRIY, BECED 2 OMMEOENC EHERIN TS, TR 6 DRERIZK
BEHOERRBROATLHAREL, 35k IMVIC- ¥ X M2 TEHLT, E. coli MPN %3R»
BLDIIIPIL b HBUEOBR2SEL U KA BT 2R 00FAMEIR 2 DD TS UL,

FEE L IREICB T Kelly er al. (1960)¥ 2 & T REOAATREHC BEL T B - &agn
12 EC- 7 X +% Fishbein (1962, 1964)%% O#iR$ 5 45.5+0.1°C OHEEMET, £: LT ILA
RIEAL, ChiRfTU TRREL 1283k & g 2 1700 DHEsRiIc 3317 5 3R - g
KOVWTETOERERAIER, KOCE 3FB%B1,

1) EC:7 2 b0 E. coli KT MBI EDDTHL, MRBICL 3 X0 b E. coli DRERI
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Table 4.

Comiparison betweenn LTB and LPB for liquid presuinptive medium ™

Liquid MPN .
Sample g Li " No. of | No. of Type (IMViC)
No.(Kinds of| Date |> 01> & Method|gubptive| *tasred] ComPieted lpasitive isolates R —
fish) medium (E. coli) tubes E, E, E; E, ’ ¢ G, ‘ K, K, K, K, |Irreg.
Current -
}%thod LI”’B 24,00(()) g 18 18 - - - _—t13 e = - | -
Halibut |July test : ;
1 (Hivame) iz, 1965 Hakodate Current
LTB 16,000 20 14 22 |1 — - |17 —| 4 — — —| -
method| ™ 45 45 2 2 | 2 _
EC test - - -9 - —-|=- - - =
92,000 0 13 a1 - - —_—r1m® 1 & T — = T
g B’gueﬁn 0 0 0 0
una 14 ” ” ”
. : >18,000 0 15 22 | _ _ 1w 11 o4 - _| _
(Maguro) 20 20 1 O T e R
18,000 w0 | 15 B 2 - 2 —J]i8 —| 1 = = = =
s 68 68 3 3 | 3 = I _
” " " ’ ” 18,000 20 15 25 | 1 _ v 1| 4 -—
78 78 3 3 |8 - _ |- {2 _ _ _|
280 18 5 2 (= — 1 —[ 5 1]5 = = =] =
. 20 20 1 111 - - W2 |2 Z Z | Z
v r y " ” ” 470 0 10 12 |- - _ |4 2|3 1 - 1| e
0 0 0 0
. . e | >18,000 7 .40 15 29 |11 _— — 2L . — 1 2 3 - —
; 20 20 1 20 I TP v I
5 | Halibut |July ) ‘
(Hirame) | 26,1065 Kikonal |« ” >18,000 18 15 29 |- 1 _ _lo 2|_ _— _ _| _
» o 0 0 o | .
. . ... 180,000 ] 810 L 13 21 | 5 — - _—| 8 i 3 3 —| =
6 | Whale 1,400 1,400 4 8 8 - - - — = = - -
|| (Kufiva) ” " " " |>180,000 2,300 15 20 | 8 2 - |7 _|2 1 3
2,300 2,300 5 8 |8 - _ _|- |2 - - |2
[ 511 = 1T —| 1 2|2 — = = 2
Japanese 140 .20, 8 s
5 | scallop , , . i 93 93 4 6 le — - _ |- |2 - - | =
(Akazara- 110 18 5 6 | 2 - =}t 11 o1 = =
gai) 170 170 5 10 |10 — — —l_ |- - - | =
850 110 13 % 4 I79 -T2 5 = —[ 3
o | Oyster _ 130 130 4 7|8 - 1l_ _|Z - Z
(Kaki) " " " - - 450 45 | 13 328 = =-_l|20 2l 2 8 — _| 2
45 45 2 3 |8 . — |- |- 2 - 2
: Current
= 196 | 826 |25 4 4 1lio7r 12]42 22 8 o] 13
] B oat | | s | s is o o 10 0|0 0o o of 0
& Total 231 | 881 |70 4 4 2197 12|42 22 6 0| 13
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Table 5.

Comparison between BGLB and LPB for liquid presumptive medium

Tiquid MPN -
Sample Sampling pre- | Confirmed| Completed No. of | No. of Type (IMViC)
No.|(Kinds of| Date place Method sumptive test test positive|isolates
fish) oy Al By | tubes . E, E, E,lCl c,’K1 K, K, K,|Irreg.
Current| ypB | >180,000 1,400 15 28 |6 1 — |4 —J13 2 _ —| 2
Bluefin EC test ” 54,000 54,000 12 19 19 - — | = - - - - - —
1 tuna Aug. 1965 Kameda c ¢
(Maguro) ’ urtent) poyB | >180,000 830 15 38 |6 1 - _| 8 3/18 - - —| 2
method| = 24,000 24,000 10 n i
EC test o ’ - = =|- -{- - - -{-
160,000 250 12 W | 8 - — — |10 —16 4 — —1 =
Yellowtail 780 780 3 5 5 -~ - 1l |- - - _ -
2 . » ” ” ”
(Buri) 8,100 200 14 26 1 - - -1 —-j12 2 - - -
200 200 1 11 - - ' V2 2 2 C
150,000 200 15 7 |1 = = —7 115 12 = - 1
s Béueﬁn 450 450 2 3 3 - - - —_jJ- - - -] -
una ” n ” ”
160,000 400 14 27 | 4 - - _|le —|8 8 — -] 1
(Maguro) 400 400 2 3 |8 — _ _|_ _|- - - Zi_
=180,000 0 15 7 - = — —| 5 2]iF 5 — — | 1
. 450 450 2 s s - - |- |2 2 - _|_Z
” " ” " ” 160,000 180 14 27 |2 — — —le —|14 4 — _| 1
180 180 1 2 |2 - - |- —|=- - - _—| =
1,600,000 2,000 14 22 —_ = 1 — 4 — 71 5 — — s
s Cak 0 0 0 0
” ” umo 4 ” 540,000 0 12 23 | - — — —1 2 |13 7 - _ 1
0 0 0 0
1,600,000 45,000 14 2% | 2 — <= — |10 ¢4 - =
6 45,000 45,000 2 3 | 3 _i- |2 Z - _iZ
' ” 7 ’ r 540,000 0 12 21 | — - — |12 2| & 1 - _| 2
11,0000 11,000 4 8 |8 - —~ _|_- - - _ _|Z
160, 000) 7,900 12 % 12 — = =6 2] 2 5 - - 2
. 7,900 7,900 8 14 (14 — _ - |- - - -1
” ” g ” " 160,000 1,700 14 28 |10 — — 6 3|7 — — _—| 2
7.900) 7,900 8 “ e - — |- |2 - - -} 2=
1,800,000 0 15 W = — = |18 279 = =— - T
g | Halibut 2,000 2,000 1 2 | — _ 1”2 )2 Z Z it 2
(Hivame) | " ” ” ” ~1,800,000 1,800 15 29 | — 1 — _ |17 2|3 2 — _—| a
0 0 0 0
= %‘;ﬁ‘;& 226 | 420 |47 3 1 o030 20146 61 o0 o] 21
-] EC test 58 8 /88 0 0 0/0 ©0/0 0 0 0} O
= —Total | 282 517 [135 8 1 0130 20146 61 o0 0| 21
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Table 6.

Comparison between Kelly method and EC direct method

Liquid

MPN

Sample : . No. of | No. of Type (IMViC)
No.|(Kinde of| Date Sa;xfg;ng Method sug;tive Cor}ci;gned Con;gslfted positive|isolates
fish) medium (E. coli) tubes E, E, E, E,|C, G |K, Ky K; K, |Irreg.
Coetioq| LEB [ seed o [ om— o 7 sle s - [
Shrimp (Sept. . LPB 0 0 0 0
1 (Ebi) 3. 1965 Mori |EC test
EC test| (-) 200 200 1 2~ - - |- - - | -
35,000 200 13 23 1 - - —114 1 2 1 - — 4
. Btlueﬁn 680 680 3 4 4 - - |- - - - - -
una ” ” ” ”
(Maguro) 1,100 1,100 4 8 |8 — — |- _|- - - | _
75,0600 4,500 8 6 1<~ 2 1 —|9 -2 - 2 [ <
Yellowtail 2,000 2,000 1 1 1 — - — | = —|= - = = _
3 Buri ” ” ” ”
(Buri) 2,000 2,000 1 2 | 2 - - R O
Bluefin ] > 1,800,000 0 15 29 - - = = 8 31183 4 — — 1
ue 0 o 0 0
4 tuna » ” ” ”
(Maguro) 2,000 2,000 1 2 2 - —~ |- - - - ] =
N 4,900 0 7 11 — - - = 6 — 2 2 — 1 —
Shrimp t. 0 0 0 0
5 (Ebi) e& 19@s| Imakane ” ”
’ . 0 0 0
>18,000 200 15 35 - = 1 —[17 771 6 4 — — —
8 Squid ” v ” ” 780 780 3 5 5 — - —|l - - - 4 - -
(Tka) 1,700 1,700 5 707 — — |- |- — - _| -
160,000 220 14 25 1 — =119 1 1 2 - - 1
Bluefin !
7 tuna » ” F ” 450 450 2 4 4 — - —|=- —|=- - - = -
(Maguro) 450 450 2 4 |4 - - |- |- - - 4] =
- > 180,000l 360 15 28 1 1 - —1]19 7| — - - -
8’ Floundpr v ” v " < 1,100 1,100 4 7 7 - - |- = _ _
(Karei) : 1,100, 1,100 4 6 |8 — - —|— —|- - -] -
Current
— method 99 190 | 3 3 2 0|9 22|34 16 2 1| 8
8 EC test| 13 21 210 ¢ 0 010 O|O O O O 0
& EC test 18| 3|3 0 0 0|0 0]l0 0 0 0] 0
(direct) 130 242 |55 3 2 0|9 2234 16 2 1| 8
Total
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AT EBMENIL, TUDOLEAEREL I 67 RiFi >0 TRERER & 2 ERREE
HEITHL Y AMEINT 1,690 EERD 5 B E. coli LHEINT & Did 230 # (13.7%) Td 3 iext
U, EC ¥ A 211 B X b WX NI 379 WiskD 5 B E. coli i 368 #k (97.1%) TA o1,

2) EC #2BHFw X hMHINE MPN it E coli T2BBRIOBON B E coli MPN &
HEAYRUENELRE, T4bb EC- 7 X bk 2 EERRIZ 2~3 Eﬁﬁ%ﬁ?%fcﬂé K
AT LM 2 D THE,

3) Kelly ez al, (1960)® OREBEINTL 3 LTB OO Tryptose % Polypeptone (K
ERRICFHB CRIRATHHEATRTS 2, BGLBERAT 3H1RD 5 n 3 ek
FEOE CEDFRINIG,

4) EC- 72 MIREPICHFRT 5 E. coli 11 3 L0 I BOBRHB K, L b Uk 25
E. coli 1 IOHBMEI ORI LU TEFHEN LD 5 T ORI WBHP SN DL EA
bhad, I #L0F Il BeEH T 3MAEDHA EC completed MPN 12485 #4C & 3 E. coli MPN
IHEEE TR EDD 2, 4% E. coli 11 3 20° 11 HOMEFHERORNBLELEDN S,

BB, FEBRTHLUIREIX EC- 72 FOMERRET S HWTHBLIZEDTHD, LI
o> THEEE LTI RS L BECREDET LTV b0 b AR THRLIZC L 2HEL TRL .
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