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Studies on Clostridium perfringens in Sea-Foods
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B1E U

v ey 2B (Clostvidium perfringens) 1Lt +REHOBE, TASLWIEET LS
REHRRCIBL B LT b0 AEITEF OBRCIIIMERII L 5 7 ABHDORRE L
THEEIR D, 075, BRAPTHBELAKXEYSECERT S &7 AEE L XEREO£L
Bl 5 RPELIERITo

vy B X ARPEE, &k 189541 Kleinl?, 1943481 Knox 52> B LY
1946481z McClung8? 1k » THEIhTWwWA T E D, 1953481 Hobbs 540 a3 RHtEY
KHELSHRELOERShD LSRR ole VoY 2 HIKIZA~F D6 D0H (#
EEAR) 23550, BRPBERESETADIXARBS IO FHTH %, Hobbs 5 DORFFRIC X
DAFFIRLCABOMEME: (100°, 1~4B) Bk b:3h, hbMWEMHET
BERIGC X VIR ~17TH4-0 ZHHEIh T\ 5, ok, FEI X 2 RFHIX Zeissler
5 Hain © X » THEZI R TV B2, FOHBITEL HEMANIRNT,

ABEC X 5RFFE, PRIVEROBM LW DL H B2, —RICEEC—WECER
Ch EDHLDHEL, BEERLALEELREAECRVR Y Ao, Larl,

REC X 5 RpBITEEEBL L LRdh, ERIMLL, COLDEECTHL0H
25\

3#E (England and Wales) 123 % fighic & 5 & 1956~1965428) o fff iz 4548 64~110
oY 2y S BERFENRELTEYD, 7 FYERE (Staphylococel) & idiEEERL
TWhe ¥hiT, 1962~1965E7- 10D APFEFEOELCOVTHREIATHE, V=AY HE
hEOBLERIERRETH - T, EEMREDWB~2%% EDTNEZ LA Shb,
HRER R TIE, 195941 RS 23R4 L T2 AR RPpHELL 30 2343 h T
BA, R0 @RS BERI0A BT EMRBEETH Y, T, ToRRATEARARCS
Vo o TAREIC X A ARPHBII—BRCEBETH B L2, AAPENEELEEGOH
EFHBEIED TR D REV,

v e lYHC X ARFEIMBARBCL s TR 3D E Sh, EEAYTRE
AR EREORE « ITAMRAE S MFERRMBIC - T 58710,8D, LalE T,
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FHAE LR, AREORE - MIAMRC L SHEEMNLEICS L, RARPEORE
L HEDTNS, ANRE - MTAROEFRHTHAEHBARENIODOY =LY 2 BOD
BHEEF)53D B X OEREFOILL s TR ERTWBILTE RV, EfMY =LY o H
DFgF AR, Hobbs s L N FDMOEMIZ DWW TIRIEE AEHL A IR T,
BT, REITIL 1966426 A0 EIEDIOB Ttz TEBERENS v =LY 2B
BHARR, FEC X 24688 BEOBRRIAHS M L. R, SEEEKRCOW
THREAT R X O Hobbs BARAIL, Fic, SHEEROMEES X OAFNFEEE
DWTHHE Lo WIRICHE oo T, £ TV =y B HE I BRI 2 FEE e (F
LTy =Ly EWORHERGHOECT 5 —F, BT LSR5 FHEHOMERIC
Lo THEEEROY 2 v 2B L TORIERIEEIC L = ¥7-, Hobbs Fkki ki AT
BB 5\ LI EERT OEE L AL, B, BT 2AANCHER S TRTO
RIRREBABEL o )7, BAMTARNLOY A ¥ HOBBEbFR oo Tz,
vy S ERPEOFHHEO—BE LT, %% Hobbs Bk i3 5B w0
BAVEBHIEEELHEL o Fio, ARARIEGRSIVCAAY —x— V%R, #E
v e o B (Hobbs JliE) OAEBRWTEH7 V147 5<4 FOFERLIOHBREEDCH
LR 7o

CE2E Tz Y aEHOHKRHEH

¥ =LY S EWAPRE, BAETEELCERARRICERRET 2238710,3D  balET
FEBEBEOME « TAMCEET S o &R E 183,830, 85T, FHED BT
ITERE LCFIAIh AR BECOWT, YAy ek 2ERRAEHLMT
THZ LI, RREEENOEERE M LEELZODND, ChOHERBOV =LY 2B
X HHEREFET 5103, BYLEREMINETH %,

B1E Tz Ly A EOFHEHE « ERIEHO MR

v oY o B ORI E U TR, H <A vinDiERE (CWEEREH)35,  Hfk
e « RV IF vV e LT 7 XA 7Y v (SPS #EREFHD36 BIOMY S v
HEGRERYE » oA =1 > B (TSN SEREEMDST 7ol Rdb b, Hi2 HELHRALLEEC
%, Clostvidium bifermentans LSHEEIEHEEBTTH50TY =4 - B OMBEIEHEC
Bbo, —F, $5BFE (TSN FEXREH) & P\ 46°CEET % &, Cl. bifermentans OEEF M
ik h, vy BWOMBENEFICRD. UL, Chibsste UCHEHLE
BRIL, 2BOREBLEETIORBLAVREETORENH Do =Dz, Marshall
B3 DOy v HEEM TSN X, AL L-7TAaLE VBT + ) v A0HKME
IOEREEOW I X OBE L L-HEs (LAS 55D % v =1 o B OBINBE »
AR Y UCIER Lo

LAS ##hOHR%R

LAS 832> & D a ¥, b Wiies L THET 2,

ayg) KY~_7 1oy, BRk=+A10g, FME2g, HFLr Vv a5g, FEAE—&
(FeSOy4 « TH20) 0.25g, %X 1g, K 1000ml, pH % 7.2~7.3 wdilE Uik, 3
B (2.3x15cm) 1@ 30ml o4 L, 121°, 1I54MIRE « WEgko pH 13 7.0~7.1,
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b ) AV $ v vBHEME6mg, A4 ~A v vEEAEISmg, WS bV v A T5mg
BIOL-7A2AE VERF ) v 4 300mg, FEHK 10ml,
FERETIC a 1% 30ml L b 7% 1.0ml %5 58RE L CRINT %o

F28 RREALOV LY ERHICHTIHEHROERMY

LAS Bz L TEABERBEENDL Y = LY S WOWE « A AR TOME, 4
BE2L3KED 5 HI3HMIUBFED O v = L S HRIERBIC—F L, TOBMAY 2Ly 2 F
ORGP « M E L CEATE S Z ERHEBNRE - 72D T, LOFMAER~S,

2 B 5 &
1. 7z LY HOSERARS L URERLHE

BRERED 55, RERT Y, ¥-35, 2/ v el 20, 1TUER, & V51 »18
Bk, 2o 77 R 2MEE, 7H=TH T4 BES IO CHE I 8 EAKT, 5193
FEHEEPRC Lo £RBHIEBTHRO 4 RO/ NFBIETEBA L. AFHE, Bbi4~
5O AR 4 BRI AR Lo o8, 7 =y o B OSEEL19664E 6 BAsbRIEI0R O
RS20 Lo

2. BELADOIzILL i EBOERELLUSEH )

SRt b OBAOFBUTEET, BMESEAFERL, T XTEFEMNCT il K
MDY =AY JHEOSERTIE, ¥, LAS BEMICHEREE LB, ST 25k
}Eﬁ LfCo

i. LAS ¥#iCE3 7z lL 1 HOEEEER

BENLOY = vy SHOBHIL, HRRIOHLECONT, ThXhindss X o'
MBI T TR o oo Tiebb, EIMBWEO ST, LAS £ 31ml A b 3Bk
BOEIMBE (FF  THMEE 10cm?2 52 VEELEE: 1~22) 2RARK, Ta2A4
THEEAT Do MEWREDOHE L, LAS B a g 30ml A » RBRE O EI R ifa &%
AL, 80° BErRT 205 R nES, 45° ¥ TAK/L T, D, ZAKbKL.0ml 2 mL,
FREIC 5 AT Do 46°, 24~ ASESREERER L, BEMIOBA L ¥ ABEENED LS E L Y
=V 2 HOWERER - B LHET 5o

feks, BEIX, BEMOCHRBRER, =7 iHtEL, ~CREHI 0T ERRELL,
A P FRE L FRICHE L EEECHT Ty =Y 2 ORI EFT78 o 2o

il. HEEENADLTLL 1 HEHONE

BB ORE S CBIERIEARD Dl b DR EHICITE L, 24BEHUNC 1 AeF
% 0.5% 0PI CWIEERSD L (hF~A > VORMALETH »Tc) LEMRL, 37° T
PESHE OKRF AT TA, Deoxo* ) §50 ZOFRLICAT LicAMs M (BROE
H) Ly FF— BRI E QICEEOEEY Y =Y Al E LTHESD 3 5, Tolshli
Bl 2 v 7 F3— pEBBT 37°, 24RIERE, FR (25°HLE) TRMFL.

3. SEEEEOKEIRAER

SEEEMER RET S, Table 2-2 IWRLAY = b 2 HOMRICOW TRER Lo
* ST B il (Engelhard #54)
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ChbEERE, HRELEVED, BELX - TR L.
i. FATHEERR : T OMBILE 3 EORTHRFREHIC X  TiFt - o

i, CEEIMRER : /00— AEENMOLEEHFA 27514 =2 v — MEH (X 0.2%) «©
BAFEER L, BEHMSERORBOEFETHET A FHEILL o1,

ili. HESEORTHER : WYV v A0.1%HEINTF+ 2751 a v — P (a2 — 212
RIS 5\ 130.1%, ER1I0.1%) »HEH Ui, EBERHZ100°, 155 Mme, &251%%,
-’é‘hﬁﬂﬁ%‘% Lf\:o

iv. 4> F—LEHERE: RBREML, RUS7v2.0%, BE=*20.5%, Y v
KFEZF + Vv & (NapgHPO, » 12H0) 1.0%, #7514 =28y v A 0.1%,
X 0.2%, pH 7.2 % Ay, #zEi: Kovacs FEK3N T X » 70

V. RAK(EHABRER: 5742754 2 v— MEH (V43— A% X OEERE= F AR,
%R 0.3%, pH 7.0) @bl 1.0% %Mz cd 0O BBRIEHE Lico v r—2R, 7
NI h—R, 52 F—A, =V /) —~RA, =L}~ A, bVUnB—A, 574/ —A, <
Vv b, 47y FRIOY Y Y VIRFOKEREY ABRE L TERCRENL, ot
A T AN BB Lo KB R A B i U CER LTco 37°, 3 BRIw A RBEET,
0.2% BTB #E#ixE T L, BOERNBDbRIL DRBEIEE Ui

vi. LiFF—EMHEERS - I CWHERYR (EE 9Yem) OrhL#ic ATISER
I (Wellcome Research Laboratories #1#4) 2 {4 E&MN 5 coni &7 L, HEBCHE
BT 5, MEBMET, KRB0V Y Fr—EEARZEL2CIfl B avBEe
L7

vili. BMmERER: SMRERTFREECRT B —% —BIMME > EECE > TRER L
720 Yamamoto 540 R TEBEMBOWHE L Y = L~ OB E LTWAR, 22Tk
&_ﬂ '—%Jﬁlﬁ‘mu?‘brﬁhﬁ.% @01?“\(%[&& Lf\_o

2B E R
1. LAS ¥#ic& 27z L s HOER & BOMSEANREBRE O—HKit

R, APEBERRMEOHTECIX, 5 « CAEROLEND, XbhDTRLRAET
BEBENFRTOR T2, vz v HEEMAD TON BREMID C1L, b kTEriELs
LTRMEEETIar=a-2 vV HEENLTWS, 2O, VvyFr—~€K
J&35>, EFESE, HBEDRILIO I L OLRBRL Z DHOECIEHAI RT3,

WEACER U LASESTW, #BE 0.2% %ML cicdic, v =y 2 EOEED
WESFTinh, FBEMOREDEINMCHAMED TS FAEE Y HIcENERE L
TZ5C ENTE o LAS Bitid AV CHE BB A 1T0 - 1ofs i, Table 2-1123R1L
Tk S IMENTEES Nlco Tiobb, 1) BMEPBEL, V¥ AREETLIEEN AL T,
ORI, i) BEBETLIRTAREA LWL 0L, i, iv) X 5cBEL A
BEELREDLRINE O LBV EFITRD SR,

FTRTCD LAS BHEEEND, LRS5BT vy s r—CBEOBREI & A Ltk
BECREBTHEEEIRIe ChODHERIX Table2 -1 WiRLAL 51T, TNCEBE
N, FLHBELETL L. Tihbh, EBROEEECR T Table2 -1 £#Ho v



6 RIFAFREFTPEHRE #3l%5 Q971)

=Y 2 BRI —3 Lico LA L, TSN EFEMTO L 512, RICEOBRLED %
TR ELEIN Lk 13, i) 0X 5k, PHTESHMRY = v B LWl %
EUERAD 5, Fi, LASEHEEN»DIX, vyFr— B, HErLEES, I6E
B3 X O OB ILHE M O SIS BT —B T 5 M SR S hith - T

Table 2-1. Agreement between Characters of Strains Isolated from Cultures
with LAS Medium and Criteria for Presumptive Identification of
Clostridium perfringens

Groups and numbers |Enrichment culture with| Egg yolk-CW agar Reduction
LAS medium*? (lactose agar)-plate Motility

of isolated strains Blackening Gas Growth| Lecithinase Acid of nitrate
i) Rods, 213%1 + + + + + - +
ii) Rods, 3 + — + — — + —
iii) Rods, 1 + - + — — RN -
_iv) Cocci, 11 — — + - + - _
Cl. perfringens + + + + o+ - +

*1 i) presumed as Cl. perfringens

*2 Culture temperature : 46°C. Composition of LAS medium : a) polypeptone 15 g, yeast
extract 10 g, lactose 2 g, NaCl 5 g, FeSO4 « 7H20 0.25 g, agar 1 g, distilled water
1000 ml, pH 7.2~7.3. Pour 30 ml into each test tube (2.3x15cm), then sterilize at
121°C, for 15 min (pH after sterilization 7.0~7.1). b) polymyxin B sulfate 6mg,
neomycin sulfate 15 mg, sodium sulfite 75 mg, sodium ascorbate 300 mg, distilled
water 10 ml. To 30 ml of the solution a), 1.0 ml of the solution b) prepared freshly
is added just before use

2. DEEKHOMRET LY 1 HRAEOSEEEMER L O—BiE

LAS 8z AW CEREE, L « 8L 7 2ISE/KRX, TXUREEERSE, 77 28
HoOBRE T, WABORTEERL, BEHETH oo i, HEIMBRELOHLAEY
B LTngds, v vFr —ERIBE LORIGOARRBRIMBEC X 5 MHRR, s
BRBRE L ORBREORTRROFZENRBRR W TBETH o7 Tihbb, Thb
SEEMRE, CI. bifermentans & BARECELD, VoAtV HhHDWEZOEO I Ik
BT EELDbRD,

SEEREOY =AY SEAECBELTUR, BT, 1D bIEOUBES oM (BEHE
#), i) 72V DORBCEAI NI Strong H4D OFHE (SEHE), iii) Bergey42? o
Clostridium BROWREDIIE (L1 r — ARER JOOREERBRL B, BREHE),
iv) BE#EFIC Bergey42) R#OI0EHDOES R, v o r —€RG, HEBEORTS
IOA vV F—AEEOKRBE L IcHEEE (BBEEME) o4 FMEEELHA L,

SEE 213 R OMER & £ FEEEE L O—FEK% Table 2-21/RLie Tibb, BE
H¥ETI393%, BEMETINSY, SEETIE 67%Thotcdd, BBEETIHTM 12
GHR—F Licie T Eleh ot

—FRNBREEED 83BN LSEET O LE DX, EELTH Y ¥ v OLRABRLE
BASHEB—HLAWiedTHbD, BEETE VI VOSRIEATHDELTWS
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Table 2-2. Agreement between Characters of Strains Isolated from LAS-Positive
(Blackening and Gas-Producing) Cultures and Criteria for Identification
of Cl. perfringens

Tests Criteria for identification agljé’:d ‘?Vfititl;;i?;z
*3B BB BE S Posﬁ:?(r)/:j Negative
Aerobic culture,no growth O O O O 213 (100) 0
Gram staining, positive O O O O 213 (100) 0
Spores (ovoid, not swollen) O O - - 213 (100) 0
Non-motility O O O O 213 (100) 0
Gelatin liquefaction, positive O O - O 196 ( 92) 17
Coagulated albumin, no liquefaction O O - - 213 (100) 0
Iron milk, stormy fermentation o O O O 203 (95 10
HqS from sulfite, positive — — — O 213 (100) 0
Lecithinase, positive O O O 213 (100) 0
Lecithinase-inhibition test*2, positive — - O —_ 213 (100) 0
Nitrate reduction, positive — O - O 213 (100) 0
Indole, no production - o O O 213 (100) 0
Beta-hemolysis (bovine blood), positive - —_ - O 210 ( 99) 3
Xylose (acid and gas)*1 - O - - 55 (26) 158
Glucose  (acid and gas) O O O O 213 (100) 0
Fructose (acid and gas)*1 - O - - 208 ( 98) 5
Galactose (acid and gas) — O - — 213 (100) 0
Mannose (acid and gas) - O - — 213 (100) 0
Lactose  (acid and gas) O O O O 213 (100) 0
Sucrose  (acid and gas) o O O O 205 ( 96) 8
Maltose  (acid and gas) - O - O 211 ( 99) 2
Trehalose (acid and gas)*l - O - - 160 ( 75) 53
Raffinose (acid and gas)*1 - O - - 148 (69) 65
Starch (acid and gas)*1 O O - - 203 ( 95) 10
Glycogen (acid and gas)*l - O - - 189 (89) 24
Inositol  (acid and gas)*1 - O - — 180 (85) 33
Inulin (acid and gas)*! - O - — 40 ( 19 -
(no action) — O - -~ 173 ( 81) —
lycerol (acid and gas)*! O O - - 211 ( 99) —
(no action) o O - - 2( D -
Salicin (acid and gas)*1l O O - - 51 ( 24) -
(no action) O O - O 167 ( 76) 51
Mannitol (no action) o O - 0O 210 ( 99 3
Numbers of identified strains 177 25 198 142
Percentages of identified strains per all tested strains| 83 12 93 67

*1 Also only acid production was judged as positive, because various strengths of acid-and
gas-productions were observed in different test strains

*2 Completsa inhibition of lecithinase action with Type A serum (Wellcome Research Labo-
ratories

*3 B---the key in Bergey’s manual42) to the species of genus Clostridium, but cellulose
fermentation- and pigment production-tests were omitted. BB---the B criterion which was
supplemented with the carbohydrate fermentation tests and the other tests listed in Bergey’s
manual42) . BE---Benoki’s criterion5) S---the criterion of Strong et al.41)
o ---included, —---excluded
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2, SEETRIIEZBEEBEELTLE-Tnb, Thik, SEEMNLY Y Y VvOEY
BT HE, HHEEROL N Y =Ly S WCHEMT ALY, BEBRI-HE
O—ZFRTIHLL L #o

BBEE Tk I0BOEEOSRRBRIMIMEN TV B 1D, V= FHHESENB
BEEEDBIY b Th L2HITAET Lico Hb—BEMENDILF > r —A5@EMED 26% T
B, HHEEEORH 3/4 NE¥ve—ARNReTBBEEC—F L) ole LL,
BBEENLF v v —ASHRBREBRA LT, SHEERO v = v S HHEEERIL 0% %
CTERATACTE b oo Tihbb, BBEEOEESMABRLERLEAE,
LzFvr—ARKEENRLBRALTY, FEINIHEL Table 2-2 fF« OFEHE (7
NI h—A, 57 =R, V) —A, RAI+—A, bUra—RA, S74)—A, 7
Va—FYRBIXOA vy V) BHRTAEKRCBES i, Lhilk, Hobbs ¥ 131k
(1~138) woWT, Fve—RA, 717 +—AEHRO 9 BOWESHRBLY 1T
offER LrFvr—X, b —ABLIOA Yy PEEWTE, 13409,
108 L OO ThEhEETH Y, BBEECL K Lol Fi, D OBEMHET
1, FONRIIHEETTH -0

v xAY 2 HOREChAETHEINTWABEERERS IO T 2 ) 70 RAAKRE CHE
HINhSEETL, YooY BHoRECEELETOWREIBRAIhTnE, Zhit
¥ oMEARBREI R TWIidTHH 5. L, AFRTIE, FIFE-F2H0M
FHEECL Y, TRTCOGEERCOWTHETRHERALTNSDT, BERIOSHYE
X otk ETHLHEKL D LEEENRE V.

3. MBLEMBOGRES L OHLLERKICETS LAS 07z LY 1 EERED
b

LAS Btz X 5w = v o B OBEE « HIc s\, LASEMERE QL34 b v =
Y BN GEERER I ol E, Ingk (80°, 2047) L EIMEADMAERR X OVELE DL
Heblt, FROLARERES L icRTE Table2-3 LB THbH, EMBURFTIE
SteHt, HE-BEEER I ONEE-BEEEEND v = v Y S HASHERER S hoc bR
X, ThENRBEREEC L -7k 12 92%, 97% ; BEMED L 21284y, 82% ; SEH#ED
X T4%, 5% TH ol Tihobb, BHEEEND Y =Y HOSHERRIRGE

Table 2-3. Isolation Rate of Cl. perfringens from LAS-Positive Cultures

. Isolation rate of Cl. perfringens Numbers of LAS-
Specimens *BE B S (%) Positive cultures
Unheated
Body-surface 92 84 74 151
Alimentary canal 97 82 75 28
Average 93 84 74 Total 179

Heated (80°C, 20 min)

Body-surface 93 76 34 29
Alimentary canal 100 © 60 0 5
Average Total 94 74 29 Total 34

*Signs are the same ones as described in Table 2-2
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LSO TIRRER S, T LARTEREC X HEINATH - o

—75,  fEINE-PEEEER S L OB IREEER D O v = v v 2 B OSBERERR A i L
TR%E, BEEBRLI -t &, ThZh T 93%, 94% : BEED L & 84, T4%
s SEBD L 21T, 9% ThHoto Thobb, BIEERND Y =L o HOSHEHER
RiZBEEBIZ XL » o & ETIREME « MBBAM TR E AL ER LD 210 LAL,
SKIUBEBIZL ofcd 11, EINEE INBOMCHERZERBOHENHD LI, &
QI SHEETEDENRKTH 1o BB LAL SIT, EINEADGELBLEOHTIE, &
DX 5 IBEIIERD DN oo #E-T, SEHBIC X D2 DEMEE INEOK ORI,
BGLIERN 1 DOBIRAT & LTERLTWAZ L ERTLDTHS D,

% 2

LAS 88 G, BEO OBMECHEIIEETAILDE, L-TAIAEVERT ) T A%
WLico #oT, 427514 av— riRin TSN BEEESD LIXRLY, 475142
Vo b OSRIC L D ENEBE TS L S e Lkl , WRBREORITICES KB
DHENES, HECI ol Fie, ZOREHTIE, BEHBEEDIMT, HFENLDOHN A
EERENERLE LUz lckdic, HEEFERIC TSN EREMTL )by =1 v H
DERNHEFMATIL S LR TE I,

LTEOWHEB CL ot XL BAEE CI o Ty =AY FERIH Shs2 s34 dH
5433, LAS Bethic X AHERBETIR, DX 5kt E s Bdbhih oo
7k, ©EMA TSN BRCTIBGEYLBICEETL - L XEETH 52, WEAR/ERL
7o LAS BSMiCIX NS BOREOBEELI AL TH Y, LTODIBEREOEAHER
BRDDOY =LY BT L E LT 5 EE 2 5o

= #

7z 2 B OPHEE ¢ S5 (LAS 83D #{Fli Ll Thi v ThEgREE
193D B ¥ = L 2 BWOWE SRR, TOMAEA R Lo,

1) vzaAyHERMADO TSN EREMCH LKOHEE, TihbbiM « L-7 2=
NEVIRT ) Y ADTHRME XOERBED WA LTy = v B O FHBREER
(LAS #31) %{FB LT

2) LAS Bl v = v 2 EOWME L FIRIcE e b8 L, TSN EREH X HE
IhHTEhTeis

3) WEREBIC L - THE 213510 LASBE: (v =~ o EER-BHE) BENb Y =
v 2 EHBVGEERERR S i R, EE, Bergey (BFRFE) ¥ L0 Strong b D& FE
HE I - BE, ThTh 983%, 83%, 67T%DEETH -1,

4) vz EHekhT S LAS SBEORRMY, IHEQCKECY o s 21,
BBADBRE b EMBIWREDBE L ITFE/HFETH o 7o

BIE Tz L HOHBTHAEH

Y=Y 2 EHOFEEEWT, BTOMRTERNBRFED—~2>THb, Lrl,
Y 2 2 IR RTEEAR LRSS L OD—2E Ih T34, Zoedh, T
TOEKRCHERTE 5 HFRTFHREMOERE R AT,
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B1E Iz L a BOFR TR OIER

YAy S BEOBMTHEEL, BEHRCX - THEL, ¥l X OEBELAHT X - T
ZBLLAFEE TS, Thbb, COEDOTFHBESEME LTAL M5 T % Ellnerfsipis
BMERCLoTh, TRTOEHRCHERCHTFYHRIED Z EIXBLTIIRW6,4D, =
D7, Ellner i%ﬁﬁ'&ﬂ@%ﬂ%tﬁimﬁfzb oS RHERICOWT, TR T %SRS
DEECELERNYINL, SRLERCERCBTFEER I L ENTELDT, Th
b OFERICoOWTERT %, '

B F %

1. R B : Hobbs -+ HE 5 X /- Hobbs EEREM: (1 ~13F, 13%), FX

BRSBTS b O ELY Z eRrhBEFgR (W11, WI157 (58D ), BTk

ERHLOBES WA (SW), BEIBR (B406), ¥ X OMBFRERAFD AR (65,
79, 830, 854, 912) o 22Ei#k%, ZORBITHV,

2. BFUEREB: 7 v 7 F I~ MEHT, 37°, ISRRAEREKE, 4o EEy
FlrolERICAT LTWAEED 0.5ml %, £3RBREH 15ml i@ L, 37°, 2456
BRREEE LB, BTFOMRRIELEE Lo BT ORI, Dorner #1s X 0 Conklin
WX plaTHEas, MEEEREC X 2HWRBOBET X o1z, BEIZAEALETA(Deoxo
RED BESEERIEC X oo ZDEM, Bk 100°, I5S5MMBHES L, TOEMRC
BERELHLERARET LHED Ao

3. TR i Fav ok, Ellner 35 b i, ERERLFRBEN LT, @
BAEExFiroteb 2 A0 Tadle 3 -1 @R UIE A H Wz, 7k, BLMACL, B
PBORERPEETOWTRR L, BEEMCR VTR,

Table 3-1. Media Tested for Sporulation of CIl. perfringens

Components, % E(Ellner) ae M apa AGA
Polypeptone 1.0 1.0 1.0 1.0
Yeast extract 0.3 0.3 0.3 1.0
Ammonium acetate - 0.15 0.15 0.15
Starch 0.3 0.3 0.3 -
Glycerol - - - 1.0
MgSOy4 * 7H20 0.02 0.02 0.02 0.02
NagHPO4 » 12H20 6.7 1.1 1.1 1.1
KHoPOy 0.15 0.025 0.025 0.025
Sodium ascorbate** - - 0.02 0.02
pH 7.8 7.8% 7.8% 7.8%

All media were sterilized at 121°C for 15 min, except sodium ascorbate
*Adjusted by addition of 2 N-Na2COz (1.3 ml/100 ml)
**Sterilized by filtration and added the sterilized to test media just before use

4. B SR, TRNC2 v s K~ MEHICEREL, 37°, 1 BESE, =E
(20°LL 1) WL, 3 AECii kX REEE L
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£ B K R
1. BRT7CESILAORFRMEL VY CBIEREORTHRICHTIHE

SOV =¥ 2BIDWT, Ellner a4 AW CRTHERE £E L OBRYANI-E
R, TV VORENNEL TIKAEBTTHEE, BIOHUET v 7 voRENRTEL 4
BHS DEHRCIE, RTURARELD OREh ol FRFEENE I OEFRHE DT
MOBEHREIETEHR LT WHEAZ R LI, ChHDOHEEND, v iy HoRFH
Bk, BEPCEBEIhIRBESECOBECL > Tl ) OREYRT 54 0L
I,

Clostridium botulinum 1%, BEEPCERINIEREYBTFOMRE & bl 118,
¥ 7= Forespore DB L-7 7=V, L-7r ) VEBDOAT 4 75 v FRIGREHD= X
N —JEBPERTH4D Lvbhb, Clostridium thermosacchavolyticum 3814 1248\ T
b, FEROETE LD, FBHhOBERFEBRABS L, ZhrilaTolRERciy
FRh5H0 L ENTW5%, 7 Ellner HHc X - B4 I, EHERBE B LIS HE
AARHNB4T, Fhik, Ellner EH~OEMR7 v £ =7 ADEME FEHFO Y VER
HEEDNET L2, BFERCK L ETEEYETRR L,

ki, Ellner ¥ic B\ CRTHENEHTH - W11, WI157, B406 34k
L, BbE 100°, 155MmEs « 2k, TOERCEREL, BeARETS Elper 0
BICX o USSR Lz, AR L Table3-2 0k 5ThHs, Tibb, Ellner £
WICERT ve=v a%RML, V) VBREBREZED Ll (AR Tk oiigs
2, 3HELBTFHEBLCHLUB L EF LI, %k, EEB7 ve=vsDofRh, B
BV T ABDNEY VBT vE= Y ARINZ D E, WISTIZIXEEAEA, B406 it7
veE=y AR, TRERERTH ol Fic, WILLIZAEEME I OFER7 vE= 7 A
ERMABRHPICLTEAHR Lice 7o¥k, ARSHAFOSEMER X OaTHEME
ik, &% Ellner 353t 528585 v, —BRIZIBTH -1

Table 3-2. Effects of Phosphate-Concentration and of Ammonium Acetate-Addition
on Sporulation of Cl. perfringens (W 111, W 157 and B 406)

. Sporulation rate*2 Cell
Test media W1l1%1 B406 forms
E (Ellner) 0 <5 <1 large
E+0.15% ammonium acetate 0 40—60 10—30 large
AE—ammonium acetate 20—30 5 <5 small
AE 20—30 40—-50 10-50 small

Data show the mean of 3 experiments
Incubation : 37°C, 24 hr

*1 W111 and W 157 : distributed from Tokyo-to Laboratories for Medical Science,
Japan; B 406 : from National Institute of Health, Japan

#2 Percentage of free spores and spore-forming cells per total cells

2. TRALECBETF M) 7LFMOBHE

B0 X 5, FFHRCEEIED S II-AE % T Hobbs IR 138 (1
~138) ORFHEERAILN, FOFER, 28 IHALUAOEKECIBFEEARDS
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nichhoic,

BEEHEORTHRICIE, BERSENE ﬂ?%RD@f TR DB o e T
BHkx AWT, ZORCOWTHEL OB ERAARI. TOKR, ABERHIC, HFREMC
0.02% L-7AzarE€vigrt Y v aiwiimin (BEEE) L, BRXhcRBREL 2 M
BE, AL oL, HEPEEL, KFEATARIY v —hTERTIHECLL T, %
BORTEHERCHR I LI ENTEL CITOERRTIE, BEKIFEBIEZLRWVIED
FTRCZDHETER). Fi, BERFVABBRHDL VTS5 74 VEBERL - ThH, [
CHTHENED bt Tk, B2o pH I Y i » T, KB + Y v ARG
IB XD LKBF PV Y A BREACDHS, RTFERCRERRRD S i

LEOL-7 A2 A EVERF Y v AURIA B3ty AEA B U, Hobbs FUZEREMK
(13%k) DfaFHEL%E, Ellner #5iid AL o (Z & CEllner o B4 d, 100°,
155 MmBE&s, BEEOREE, AEA L FL, BEY v+ —BTEBL L.
Thale3 -3 Rl 7=k 51, Ellner Eb¢ix, 13%kE L aF 2R3, AEA Eic
17T HRCRFOMRERD, D D6 e o TUIRFIIRD bR, ote BT
DOFIY, 60~80% D EEORTFHERERTEKLRD DN,

Table 33. Comparison of Sporulation Rates of Hobbs’ Standard Strains between
Ellner’s Medium and AEA Medium

. Strains* Exp. 1 AEA E Exp. ?AE A
8359  Type 1 0 0 0 0

8238 2 0 70 0 60

8239 3 0 5 0 5

8247 4 0 10 0 10

8678 5 0 <5 0 0

8679 6 0 10 0 10

8449 7 0 60 0 70
8235 8 0 20 0 10

8798 9 0 80 0 80

8799 10 0 0 0 0

9851 11 0 0 0 0

10239 12 0 0 0 0

10240 13 0 0 0 0

Data show percentage of free spores and spore-forming cells per total cells after
24 hr incubation at 37°C
*Distributed from Dr. Betty C. Hobbs; Central Public Health Laboratory, London

3. YUERVCELIVEEBIFARMOBTEXRICHTIHE

Fra—AD L5 CEREEWENEET S L, —RCHEORTIBE LAREC 545
52> 5 v v OREBITERC L - THRENZD SR, Fio X 5 Ellner B ClTE
BORETH - BB, TV VvREDIRWIE S WIBELRDOWTRATHS LS
el D bte, Eiz, Ellner in b5 v 7/ v kETSLE, BFBHEERCLT
BLETF Lo #29T, ¥ =A v BHOTTOMBCIE L CRT B HRICIE
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FTDLoRE =2 ¥ ~EL LT, 77 VHUNOB e REEYE OBENHE
LE2bND, Ellnerd® I~=v=vb, 574/ —ANFVv7Vvifh 55 LT3
2, ZOEDRFEECT v v I bEMCIERT 2R EEDEC W TOREIX RS
7‘:67‘;“5 '

EEHIL, HCSRELeY = vy 2 EWO2000 D MERBEEC ST, K5 OWENEEET
EHBMI Y ) VEFEETHZ L xR, Fio, REHSLERGERTL, 74
2= ARF VIO LS ERIRREEY Lish ol 2T, 7V ) Vikv oYy aH
OEFCELTLLELY TR hED, FEMRYEFHRCHEELLTVLO TR
W EE L DT, TORTFHBICHT50R e R L, OBV 2y vERT v Ty
ERZTHWA L, ~RICCNDMECEFT RNV EHDT, ZhifdERT, B
=X ADHFIMEOHEL G TR L1

FEABRICIATEE AEA B CIRT R AR D5 b » 7 Hobbs BE#ERRh D 5 L 11
B2 Wk, Flo, EBEHCIET v 7 Ve LOR F AN AEA Bk v,
TR T3 27 ) € ) Vi X OFRE= + ARINEE O &% FRIC B Ll 37°, 24
B RikEE DRy Table 3-4 R LI Tibb, 5MEIEKTE, hEhs )«
) vOUEIED 0.3%, 0.5% L EOBACHTFHREN L LS L #EINL, =
F AL HEE (1.0%) DEMCE W TURTFERLIRFTH 1o 7)) v 1.0% L ER
=% A 1LOZDOEMEAMIEA LT, MEKRLE 1T 80% U EDfRTFHHEELY R LI

Table 3-4. Effect of Glycerol and Yeast Extract on Sporulation of Hobbs’ Standard
Strains (8678 and 9851)

Strains 8678 (Type 5) 9851 (Type 11)
Yeast extract, % 0.3 0.5 1.0 0.3 0.5 1.0
Glycerol, % 0 ‘ 0 0 0 0 0 0
0.3 35 50 75 0 <5
0.5 80 80 80 65 65 65
1.0 >80 >80 >80 65 80 >80

Basal medium: AEA medium without starch and yeast extract
Data show percentage of free spores and spore-forming cells per total cells after
24 hr culture at 37°C

EHRD7Y 2y v1.0%, BRE= 2105 %MmEEEY AGA BHiE L, Z ORI LS
faF A 5 1 & 1L s o438 Hobbs FUEREERR (1LHR) oW TEBR L -F5R, W
NOEKRC BT 80% L LOSBDOITHHAHER Lico % iofoftiitk WILL, W157
B XOBABIE B Th, Thth 50%, 80%, 80% L EOTFHEER L,

7o¥3, Azotobacter BOH AT I NTIL, =& / —AR2 T & 7 —1D X 5 I A
LEmRRERE LTHEAIRS & X1 Cyst L, 712 —A0Y a ETIEIAEED
ZERELF ORI 5530, ZORFEHERAY =+ 2 HORTHEX§5 7
Na—AE 7)) e ) vOEAOHEELT 5. %1, O Cyst (% Bacillaceae BLDZ
FBERT 554,55 L bbb, Thift, Hobbs 2# 5 #ikuw AT, 78/ ~n, 7
aoty =, =& ) —ADETFBERCHT2HRERBBR LY, WIhlbThreron)
RORRBD LN BBECT E Teds -1
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4. AGA HEHICTHTZIANL M T FMOBRHFE

FIF OIWRUL, SBBOME L XHOFLESRTH D, FhCHTH 5 BRI R
TICAERT 5 12, BT BEEOLBA 4+ v OB B cs Cl. botulinum DB
ik, Ca2t 23 NHyt & PO4S- OFET CTRTFOBHELRELSY, ¥y =rv B
DT MR Mg2t BWERTH H45 Luvvbhb,

AGA By, 37°, 24BMRR CRTHBARE Q0BUT) ThoBEk (64 »xt
Gz, Mg2+,Ca2* %X 08 Co2* @2 ffi&BA 4+ v D AGA EHITHT+ 5 HEMOEELR
BRUTASR, Mg2t OfFiinz » TRTHERC LG cd b, Ca2*(CaCl2 10mg/L
DEMBIRITED TH - 7ch, Co2* DIRIMIH7L D ILERNCIER Lize AGA Eihiz,
CoClg « 6H20 % fA\T, Co2* & LT 4mg/L ik 1= BaO%hHE% Table 3 -5/
foo bbb, HEEIL AGA I B\ T 45~80% DIAF A mTicit 3 B 0RS
BeLBEE L, Co2* i AGA B (AGACo Bih) THRTFHEA DTS LS
RAEZ N, 24 ERIC BT 30~20% D4 OF RIS B o

Table 3-5. Effect of Cobalt Ion on Sporulation of Cl. perfringens in AGA Medium

- Media AGA AGA plus Co2*
Incubation days 1 3 1 3
Strains*, SW 0 50 40 80

65 <5 80 70 80
79 <5 80 90
830 0 45 70
854 0 80 80
912 <10 80 30 80

Data show percentage of free spores and spore-forming cells per total cells
Co2* (4 mg/L) was added as CoClz » 6H20

*SW : distributed from National Institute of Health, Japan

The other strains : isolated from fishes in the authors’ laboratory

F2H FEHICED VLY a HORFHERES L UHERIRTOMER

BIENC RV T, v =y T 2 FRF R (AGACo i) #{EB L1 L
PURGRE U Bk 220 B+ X et ote Fi, vz 2 BORTHBED
HERRC T B B OB X 2 RABRABE L ST\ 544,47, L Hle, Ellner 5%
H45), Angelotti &8z (SEC B#1)36), ~— b M v T a—Pa v7IBARIOZ v
7 F 3= bEEMAEICOWTRER L, B SR X - THET 2S84 LI L
DT ZRBDZ EnD, BEERO—HEO Y = v 2 EHICH$T%5 AGACo B
FtEC o\ THRE Lico 7ab b, Hobbs RISk L, Lo 4 BFZEHEEI B 554 %1t
AT TH, B~FH 128k, RIOEZELIEHBRENLOE Ly 2> o8 (AFD
1984k & et L AGACo ¥ BRA% A, FEEX B %7 AGACo B CHAL L1z
FF ORI OV T A ETFOBRN %1578 - 2o |

£ B A &
1. 584 : Hobbs {87545 X hi- Hobbs ZUEEHE 134k, BIRKFEEE 2L
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A, B FEEAERIGERT, EREAERR R LOREREETEN» S EShA
MT7H, B~FH 128, #oflicEE by A REL 0B Ly =y 2 (AT
198 k& k3 L7z (Table 3-6). 7sRBBENS OGHRIGITEDORELEED L -
TRIE L, SEkoBRELIHFERNE (Wellcom Research Laboratories #:%1)
X B~ AT B EESRFIRARRSE ST X o THE (5 E-F 1R L

2. HEEHEG L UEERSE « AGACoR ik X OB & IE%R Fig. 3-1 1CRLTe Tt
BHTEROBFICH o - T, AIEOREREG2ERL L THE LT,

3. BFORR: BT, BEEGEFNEEREKTL ~2EEERE, RIRECE
> THER UTeo HaTFYefaix Bartholomew and Mettwer #5801 Leht o TEAR K
KEIEE, Conklin O HESOIL L - T=FhA b7 Y — v THREL, 75 =V TxPHY
BT HHEC X otce InB—HIC 2V TIE, (HEEBEC X 28ERS LOARRY 7~
VIZE AR OBELHAL .

4. HRBEFOMBMREBE: ~—~ (V72— a2 v e (Difco #:8) 37°, 158
MiEEE O 0.3ml %, AGACo 523 10ml cgEfE L, 37° C BB ET 5, < DREK
0.5ml #~— b+ 4 v7ae—Yavrex (pH 7.0 1288 5.0ml ik /L, o2
HI12100°, 154RMmE L, BB 74 a2 — A% 105U Th H37° A8k Bt RS
# (KFEFAFTA, Deoxo ) L, £EBDERC L o THEWEL HE Lo

ks, WD, 7 v/ Fi— ESHEREE O 2 b FiE 0B TRIRL 7
7w s F3— FESHOFEL Y Manual of Microbiological Methods592 2L #2435 oo

2R & R
1. FigHh (AGACo #h) ZFEALY Ly 2 HORFERFROEREICOWT

a. BEFEARREZ: AificikEE LT, AGACo BEHiO BT D T~ 2y,
AECHLEROERONELBECL, F-AFERAESRCTS BN b, BikE, B
&, RTHEEEEC ST, BEOKR%ITN .

i, BUE MR CIREEEIER L, v 2 K — NE, 37°, 4 EfAEEEAE
FAlie LL, 2ROEHRLAET S Y- TE, »ich A LD DT, 2485
BHLOEBCOWTHREB L, FORBR, ~— v 7a—2a3v 7 mABHBW0IEL7 Y
K3 — MESH, 24BBRRAEELCEATY, 2y 2 P — M, 4FRMREERO
ERWAEREL IBE L ARORTHEARD b, ok, 25°, 3»AMREDZ v 7
F3— MEBROEHH N AL BREE AGACo B EEL B ATL, £BARLR
BED, MTHRCIIEEAEBEELRDD 0

i, 358 R 10ml Fo45% L7 AGACo 53 (FHERICL-7 A=z 4 VR
F Yy A 0.02%% ABBE L THRID Z#EKRT2 5MINEL, 2K, JIUCHE
BRERET D, FEEN N~ M V7 —Yav e R, 37°, UEMEROESTIITH
D 0.3~0.5ml %, 7 v 7 F3— hEM2UBAEEOBSCIETA D ADPES B\ L
W 0.3~0.5ml #EET 5, 7 v/ F3— MBS, 2 AR LOSBELYERT AL
X, BRI D LELA Y ABBOTRE L CHERTH 1o

iil. BOFHRCEE  BEK, b 37°T 1~ 3 BHBKEET 5. MRIEREOH



16 RIEFAFKEFDIRRS #315 (197D

BIC L 2RTHEEOREENE, KEF AT TA (Decxoffifl), BZV ABRFLIVOAT 7
4 VERBBEILREWTUL, Bobhinh ol

I ED#ERM G, Fig. 3-1 AL LlRaFEERAREXHREL o 7ok, AGACo #Eih
AERINL 72 Co2t i3, FIfi 7o X 5 KT BRI LB RSN OB ELYTH
B0, LU DL OHEIMILETR -,

Inocula: Cooked meat medium, Heart infusion broth,
37°C ,one day or more or | 37°C,one day incuba-
incubation tion
Small amount of bottom (0.3~ 0.5mb)
< meat grounds /7 l
Sporulation AGACo medium 10ml Heating for 2 min \ .
i . —{ . o (Cooling)
medium: - (with sodium ascorbate %) in boiling water

Anaerobic jar or paraffin cover,
Culture: 37°C,1 ~ 3 days incubation

Composition of AGACo medium (%) :

Polypeptone -« «vereeeee 1.0 NagHPO,. » 12HgO: oo eeeervnves 1.1
Yeast extract «:--eeeeer 1.0 KH PO errreereveessesmniininniann 0.025
Glycerols e veereeennennns 1.0 CoClg » BHOHE «orvvverinerrennn 16 mg/L
Ammonium acetate - 0.15 2N -NagCOg +eeerrererenrenreerenss 13 ml/L
MgSO4 . 7H20 ............ 0.02 Sodium ascorbate® «-c-eeeeeeeines 0.02

PH 7.8, sterilized at 121°C for 15 min
* Sodium ascorbate solution (sterilized by filtration) should be added just

before use
** Addition fo cobalt ion is optional

Fig. 3-1. A Scheme for Sporulation Test of CI. perfringens by
Using AGACo Medium

b. EEM : Hobbs FUEREMRISE: (1 ~138), AR205#:, B~FHEI12E, 7+ 23040
vz Ay HBERL, AGACo B X 2RTHEHRAREL EHL ciERfy Table3 -6
R Tk, AGACo BT X » 7cBaiciy, BRELNS JOEKC X RT
HROMEIZE AL RS, TRTCOEREII0~80% U EOLEB DT HHHL 72
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Table 3-6. Application of New Sporulation Medium (AGACo medium) against

230 Strains of Ci. pe:frmgens

7

Strains* Nos. of test

[

strins
\

Sporulation rate®*

Hobbs’ standard strainsd) |

|

Type 1~13 ‘ 13 80 <

W 157d), W 635d), CW 2¢) 3 80 <

Type A| W 111d), PB6Kb), Ab), SWC) | 4 50 <
Stralnsf> 1solated from 81 80 <

fishes, shellfishes and 67 50 <

shrimps 50 40 <

Type B| B406c), Bb), BW 6¢) \ 3 60~80 <
Type C| C406¢), Cb), CW se) 3 40~60 <
Type D| D 406¢), Db), DW 12¢) 3 80 <
Type E| E 406¢), Eb) 2 70~80 <
1 80 <

Type F| Fb)

* Distributed from a) Dr.

2); b) Institute for Tropical Medicine, Nagasaki University,
Institute of Health, Japan; d) Tokyo-to Laboratories for Medical Sciences, Japan;
e) Nagasaki Prefectural Institute of Public Health, Japan; f) Isolated in the author’s

laboratory

Betty C. Hobbs (strains are the same as the ones in Table

Japan; c¢) National

**Percentage of free spores and spore-forming cells per total cells

2.

v ox by 2 ORI, R
SEC 2o 854

%<

it (AGACo i) FRICHMK LIZBFOMKICOWT

WohoEcdhsE LT 5

X S THoWRCHESNR BN D
12 BT, Ellner REh Rt B Mgk <,

F f;kﬂ@gﬁ)fﬁ
ZDOtediz, AGACo EiirPic R L # il o B

Hall547> %,

N VSR

FIZoWT, WE, ROk, kIO S OMIREBIEL oo TORRA GRS 5,

a.

ERiRTORRE, &<(CReH : AGACo Hibhio L 7olla+ o 1 6% Fig. 3 -

2IZRL T, Fisbb, BL R FEIIMEOERKT TH- T, RTEACT1H 50

Fig. 3-2. Endospores of Cl. perfringens (Hobbs’ Standard Strain 8679)

Produced in AGACo Medium

Incubated at 37°C for 24 hr. Phase contrast microscopy. A measure with 1# scales
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2@ &S, ehRERHRFCEECRTFEZETA DL ALND, WTFhoftik
Th, BFEROMINCK T, RTEFORTFIIEEANITSHE2, IHILl1~2
AL EREEL BARCIIE 4 OREIORTHIRObIS, TR EEEME cRiEL -
LERIE, RTEPOBRFELREVEEL KT RL 5, ARE7 7> v T
BToE, BRSADRTRMBOFELR R L & LI T 5 HAIRD bl
ThbDEEND, BHRL T, BBECIRIRT 20Tk, BEHMPCKER
RIFEPE~ T TH L0 LB IR RETHERTS),

b. HEREFOMBU : v = - HOBRTRREGENLRIES 7,600, % fofit#dc
Xz b ABEETHRL AT, B3 SMEMERRE T8 2 L i b h
TWbo Eiz, HREDODIIY = v 2 AR KO BERERIC kT, Angelotti D
SEC B3> L h & 7 v 7 F 3 — MEBBTIUEL AT »% MBWE o3 S s o L 2 BEL
Tnho COMICBI#L T, AGA EHTBL 72 Hobbs MBI OIT O EWE
L, ChOEBRD 7 v 7 F§ — bR CIEL 7T Ot 8k & % BT Uieo

AGA Bty (Co2* VRN B X0 7 v 7 F 3 — MM, 37°, 2 HEEEE (nsete
LT 0.5ml #£E) @ 100°, 154-RapnEuc i34 5iEdt% Table3 -7 R L7ze 3
febb, AGA EHICHEL 72 JaT O EBWHITE ARETH T, MEMBT OMEE
HWELTUIELMNC 2 v 7 F 3~ VEHRZED XS5 ThHb,

Table 3-7. Comparison of Heat Resistances between Spores Produced in AGA
Medium and Those in Cooked Meat Medium

Hobbs’ standard strains® Heat resistance (100C, 15min)

Cooked meat medium AGA medium
8359 (Type 1) -+ - — - + +
8238 (Type 2) + + + + + +
8239 (Type 3) + + + - - -
8247 (Type 4) - - % - - =
8678 (Type 5) — - + - - -
8679 (Type 6) + - - - +
8449 (Type 7) - + + - - -
8235 (Type &) + + + - - +
8798 (Type 9) + + + - — +
8799 (Type 10) + + =+ + + +
9851 (Type 11) + + + + + -
10239 (Type 12) . =+ + + - - -
10240 (Type 13) + = - -

+ heat-resistant; — heat-sensititve

Sporulation cultures: incubated at 37C for 2 days

Spore suspension: 0.5 ml of the each sporulation culture was added into 5.0 ml
of heart infusion broth (pH 7.0)

Heating: the spore suspension was heated in boiling water

Culture of heated suspension: 1% glucose was added into the spore suspension,
and the suspension was incubated at 37C in an anaerobic jar for 2 days
*Distributed from Dr. Betty C. Hobbs: Central Public Health Laboratory, London



DO KERERDY N 2 19

£ £

FaF B B D ER A 345 & 200, ko —ificouC, Ellner ¥, SEC ¥
W, "= bV 72—=2av7wABINNEZ v 7 P~ FERAR S ABTEREYR
Bl 7z ZDFERE, Hobbs MRS, 7R IOS8TBRILY v 27 F I — MEHWTEEOR
FH#WHT 57 Ellner B TalaFHRARD b, A, W 635 1% Ellnerisiic
SROMBTHEAED DR A b A VT 0D a v T rABHBNEL 2 v 7 F 3§ — FEHT
EIEF AR D bRk oTco £7-B406, P B 6 Kit Ellner k241, SEC ki, ~~—
FA VT a—Pa VT rABBWEZ v Fi—PEHICE T BFERENRED SR
Motee Z0X 5T HRBICKT 55O FHENERIC X - THEL 2o AGACo £
HWIZ X o 2BA L, Chb OERKE G DTN TOHRRE20E L, HBECLED
BFEEHRIEH I ENTE, 5T, AGACo BTy = Ly - BORELERA
THRRAREE L S RIGEERD Do

Hall 547%, v =2y K2 Ellner #iciz SEC ¥k v & REORT 2K
HEMCH D - L BH|EL, F7- Schneider 562X i3 Cl. bolulinum HiEHAz BE L 1=
FENEPTHEETD L, BEEECIADLRARVWAERTORRE, &< CERMES
BIZED T B, AGACo BEHIZ R \WTIE, BRI EA SRS, NInsREFE T
DE4DOKREIORTHEEINCY, EFIERTEREENMOBEEE ELEEIL, [
R g O TR OISR b i, = OBSITEREIE7 <, Hobbs RUE#ERE
EDLAERE B OWTEDb NI, —FH, RETHRNS X 512, LGA ik AT
Hobbs TUEE#ERE 8238 1o oW CTlT 2 FRAICIER S 21254, BT IMKEL TR RB
B RFBPE~NELICBIT L oo & R FBRERIM AR TH 212 b 2300b 5T
AT o 2 —EmARBE R RTICT E ol ThBDZ END, BEBL T =l
BoRT B mEE LI hicRBCEE D, WARE L TOWBEIR—RIDTH T b B
DT EREIN S,

E #

v =LY 2 EOFRT R (AGACo BEHD #1ERL, v =/ 2B 2308 ou
THEH D AR HED Do FIRRCIERIET DRI DLW TETF OB 2177 - 720

1) Ellner ¥ LIROHE, FTihbb, BT vE=v AL L-7A3 LV
FUYADYWN, FYTYORbYIC1S 7)) Y OWRN, GEREEE DM LUta
AN b A A& VY DEIMETIWERT S (AGACo ¥ %1ERL 1o

2) AGACo ¥ #E B X » T, Hobbs ME# K L OSEEEACEG, X
TORERE 230 L 40~80% LA EOLHDIAT 2R E# % 2 L A TE I

3) LU, AGACo B Uk X icha Tk, (RIRREER 23, FoREMED
BALH B, BRI 2 CRIFERE A~ ETT 5 L BB S hic, Fio, AGA HEHuC X
% Hobbs#EHER: (138 MATF OMBEIITE RLETH b, WEMERT ML LT
¥, 7y 27 F3— MEHICE D X 5 ThHoTo

A4S Hobbs &ty 1 LS o O 8

V=AY W TR BRLICC <49, Tl e T O WAk AT kbR
(Hobbs BU#E) ¥ X OF F AR ZBREE HHTHVT,
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R T, FlaFpsst (AGACo #5i) #/ER L, FEMBWMER L B A ATHEMER
T, FFHMACHERS o EE R R R B RE ~ET BB L oo

ARET¥, Hobbs BElfkic o\ T &R X O JE BT Ok A B L, MiEk:
HWTH 2L hrbbTRTORLSEIFEMBMETH D, L PEIWEMETHIICTE
T EEHoTe B, TOHELBT S DT ORIRRELFREHCBEL,
ETOMRA B FERERER, FRNVEER LOERED, RTOTBERbHF
FERE~OBITC R JIxTHELHRRLALDOT, 2hbiabe TERT %,

%18 1E% Hobbs By - L » BORFHKERCETIWMEES L UFEMR

HRRFORK

Hobbs EUEESMEMRIITEMNETH 5 RE D, THEWER R LB D BT OKESH
WEMEZ BT E 5 IRMTH D, ZOBELELMCT S D, FEERORTH
BRI OWT, HERFOCIT LHDLRDE L O DLE L MBWERT B & %% Rk L
7‘:0

2 B K &

1. HEE®

Hobbs ffi+:5s5 45 S iz Hobbs #UEEEEISE #k b Tl Btk 238 $ FRV Bk 8238 (2
Zﬂé.) f&’{#‘?ﬁbk‘.o

7ok, —HOER T, BRBRXFEBGEZIIE S5 & i3k Hobbs k37 bb
AR 2 # (PB6K, A), B 1#: (B),» CE1k (C) BIUODM1#% (D) LY =1
B R D DI R Ui,

2. R¥EREH

AGAESHL, 7 v 7 F 3~ FEEHISY s k0t LGA Eth4 JaF s & U A L,
LGAEHIC DWW TR Eivc 2tk %

3. BRFEREER

a. HIER: 7 v/ V- MEESTC, 18~ 24MRIRFROIEEA » A0 EY, BOREE
BB, 37° T 108RIETRE L

b. BEFEAHEE  laTEEsH 0ml 2 LERAIEROERNA » A0S EREREL, 37°
THER MREET 2. HERIXERELEVED, TXRTUEHRY v+ —(KEF AFTA, Deoxo
) Tl ot /¥, 7 v 7 F 31— MR BEEEMC g 55MEESS
BLIb 0%, ¥ AGA X 08 LGA Bt AR il Arhic 2 SRBEBEE L
DA Lo

4. BRFOmESERER

AGA Bzih 2285 0EE#EK 1.0ml % ~— 4 V7 2 —2 a 7 rx (pH7.0, Difco #-
$) 9.0ml EEE L, 7-72Bc 80°, 2043 90°, 10453 X 0 100°, 104-finEvit&s+ %,
CHIEABEE LR IO L-T A2 vERF + U Y ABY, BRERENFRE
n 0.2% B L 0.02%1 /e b X Wil 5o 37° C 48R EIEER, WEOLET M
RO DERMEMIBEEE Ui,
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5. 2RFE&SLCEERORE

RFH  EAEBCETHVREBELE U EY2RTHRE Ui, T2 HEEEGERC X
DMREEANCHEER L, SO MRCETIROLILBEYIRTEEE 100% & Lic,

SEH R K 1.0ml  1.0%xR Y =7 vk (pH 7.00 9.0ml A »REBRECNZ,
ZHIZAKESAL2L Rl -BRL EBEAL, OEHRSIRE 575, ZhExFREL,
574 VEBFFKCIERIOBCHERER (FAF % C<y F THHCER L, &
FRIC X o CEBOE PR 2 (- 1o 37°, ABFFRIBERIEER, SR VIIBLEEAZEH
T 5o THIKE L OEBRERSOMRE > E AT, '

FIRAK: 102V =7+ vk (pH 7.0) % 8.9ml Fo5%EL, HE ST 74 V&5
mm DEICEER, 121°, IS5MMERE T2, HHEMMC, A88EL < 10%L-7
AanEvVEgr Yy ABKO 0.1ml 2L 720

BRI 0. 2% AMEN A~ — b A v 7 = — ¥ 2 VEFREM (Difco A8, #HER
7w, BREEMN 0.1% kb X5, L-7TAaAEVERS M)y AREKEYSBREL T
WL 720

6. MRERTFROAE

JaF R 1.0ml % 1.0%4) <7+ vk (pH 7.0) 9.0ml A b HEBRE Nz,
80°, 90°% %\ % 100° CRTER AR, 45°~40°E TRAT Do SHICKES A 1.2L
YBR-ERL RENL, 0EBIRE 5 Ll ShiFiRe L, ERBELAUTETE
BT HA TE L o

=2 B B R
1. Hobbs BZE#EH (8238) &3k Hobbs Bk & OffEED HE

Y ozl o B O BTF I B R BRIE 5 <, 90°, 305t e\ T &k
N5 MBWRIERIC X - THET %4, [EFHEESAT, 61 SREHIHes, 64> 7 iz &
o> ThHET S DT, AGA B3 37°, 22M:RIEE#IC DT, HEdER: (8238) L 3E Hobbs
AR & Ot Ed: A FRFCRIE L L oo

el 6 Btk (8238, A, PB6K, B, CRIU'D) X, #NTHTFHEE 0% ETH
ST ok by, 100°, 105 M OMBWCTY 2 /o DIERER (8238) DX THho1e.
A, BRIV CORBEBKIL0°, 1045, F-D#iL80°, 205 Lz eh ot LV
F 7 — E{EAAMECHE s PBEK 11 80°, 20 S & it % 7k o foo Weiss 565> F 5k
Yamagishi 56621k v~ 3 — 21 AAMIE ETHBWESTTC LT T 5o

2. Hobbs BiEE (8238) [CoHlTBMEMEITT &IEMBIERRF OTR

HEHERE (8238) 2% AGA 5T L 78T 1% 1009, 1045 0inBuciif x 7223, &faTs
2L 5 EWERT O LIS Tl

AGA, LGA BLU7 v 7 V3 — MESHI 2285 RBE881C D\ C, LaT80 e 80°, 204 ;
90°, 1053 L vr 100°, 105 RIMBGDARITH E #ME B L 7= (Tabled - 1), $7s
bbIFHE D, RTFOIL —HIMEMR LR TCTE Y, TOKRBHNFMEETH -
foo THUL, vy 2 EOBEAE 800, 10433 Loy 70°, 104 o mEe it 2 5 MasuiE
BB LT L v 7~ E 5 Nishida H6D D&, FEED Ellner i
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Table 4-1. Formation of the Heat-Resistant and Heat-Sensitive Spores of
Cl. perfringens Hobbs’ Standard Strain 8238 (Type 2)

Media for Log %gélumbers of gs()q(r:viving s]i)g(rj%/ml Total spores
sporulation 20 min 10 min 10 min (Before heating)
AGA 2.8 1.6 1.3 7.6
LGA 2.8 — — 7.4
Cooked meat 4.2 3.2 2.9 7.6

Data show mean of three estimations. Sporulation cultures: incubated at 37C for 22 hours

HEREFIR S —#L 2 80°, 1045 Kiifz s\ &5 Canada LEO DFEREFKETH %o

ZMBVREDOHE &, MEBOERBTRIL, 2y 7 Fi— 105N AGA Xhi %
Mot ZDZ X, AGA FEHMIAREMERT ORREEME L TLy v 7 F I — MEEHIC
EHEGHIFREDOEREXENTHLDTH %,

F2E B Hobbs Bz ly i BIRFORKIR

TEHEREB23B LM Btk bk T B 12 b v hvb b T IT O K& A FEM Bt (80°, 204) TH
5 72DT, FOBEZFNT 5 D IERBWERT ORIRIREY HAEEACEE L.

2 BB %
Lot OROE K

Hobbs ﬂ%@ﬁ% 8238 (2 D) #HE L 7o
2. WA & O

T2 RAFECHE S ¢ % fewic AGACo B ET OHE X Iz 7o LGA 5% e T
WpEEH E LT Lizo LGA Bz o¥ma, bRERALTHET 2,

LGA 1 ORE

adg: RY_T v 0g, BE=>2 10g, 7V x)vbg, s vig0.7g, #
FvFmy v 0.66g, v VERKZE TS Vv a (Nag HPOy » 12Hp0) 9.4g, ¥ vEEK
E=hV v a 0.87g, His~s 5w a (MgSOys e« 7THe0) 0.20g, #fb= 34 b (CoCly «
6H20) 16mg, #fbh A~ A 10mg, vV ARERF + Vv & (FOEELE) 0.20g, FEE
7 1000ml, pH 7.5 5§t ss 30ml ¥ o% 3w (2.3x15cm) CHEL, FThFRICH
» A 0.2g FORWEME, 121°, 155 HMMERET 5.

b#:L-7AaAEvEEF Y v a0.20g, 77 3 viEEE 10mg, KHK 10ml,

fEFEATC 2 % 30ml 1236 L b ¥ 0.3ml % A38IE L TRt %o

Toks, RTHBEERIAECRS L.

3. BFOREREOHE

LGA—H@%%E‘Z%%KOb’C, W%H%Faﬁﬁﬁ%é%?&%@ b, T OIEREMEDOFTE
RIRDIFREE U THET 50 ROEERDOIEIEL OE R T,
FEEAOMER BT HBERRER, bRLSEE (3,000 RPM, 545 LK AEZHE



A0 KERADY = o %

AR T I EREOEEE, FHEC LN TR EOEAYIED, 5EFR Ziehl OF
REg7 7> VIR CISBHAGE, KE-BET 5,

1. FFWEBERTORRMDRIFADBE

a. FERAMEFEREELZO®R : AGACo I v 7 F i~ EIC L 2PaFIEK
BRTE, BTHED 5 CI3RBEFEEREOMBEAEEL, KREBHOMENEETH 7D
T, AGACo BEMix e L, v )V AFEET Vv ADENC X 5 FEFHNETMREEE
oW TR Lo

AGACo BB CIIfifan e kB TH -0 T, ZOEAELZEHRL 2o, 7)Y 2 ) vig
EORD, BT vE=v sl bh g s vERE A+ 7o Y vOuEm, Eary
v AR I OF 7 3 VIEBRE DR S BN A ZEE Lico —HTEHEL, IJFEi CWHE
RIEFEZRIC BT, Vv FF— LHIHEREC 6 3 2 eidm R iMiE(Wellcome Research
Laboratories #L8) OB Y = v o WORTHHERET 5 2 L xFD, EFlev v T
F—EHEERYE TS T Y VAR L U7 A DYEINATIE & FBCRTHRICER)
AT L2 RWIE L L oT, RIROHEBREE AGACo #EAREMEL, TV
VEERT MV v ADHEME LT OREROBRE DBRABE L KR, v AHEET
b U v s 200ppm THEEEERR (8238) OfaF A FRANCEEI €D Z LTI LI, $ oA
HAFEBEOEE LETHREATCTH DL BETH o HHIXZO L 5
OFER, FRMRTHREE UTERAE2 AL LGA BliaER L 7o

b. LGA HBECH[TIBFOMAILEFAOBEREZOETEE | LGA BRI BT
HIEHERR (8238) DRATRLE BFOBERLENTH L Fig. 4-1 DL 5TH%H, Tieb
b, ABMECIL Forespore DR XD WFEEEOREMBTH S, Bi, Ba B

D=0 =0 f—p f—p
~00—00—00—8

Fig. 4-1. Stages of the Formation-Process and Germination-Process of Heat-Sensitive
Spores of Cl. perfringens Hobbs’ Standard Strain 8238 (Type 2)

1: cells observed through phase-contrast optics. II: stained cells

A : vegetative cell, basophilic; forespore not obvious. Bi, Bz, : small forespore
eccentrically located, basophilic, encystment of forespore. Ci, Cz2: refractile
spores which resist staining with carbol-fuchsin; enlargement of spore. Dj, Dz :
spore-like refractile cell within a mother cell 5 the spore-like cells (germinating
cells) are becoming as basophilic as the mother cells. E : basophilic germinated
cell (reduced refractivity) within a faintly-stained mother cell. Sporulation culture
: LGA medium, at 37°C. Staining technique : Ziehl’s carbol-fuchsin diluted fivefold,
15 sec

T

{

|
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P& 7 » TR EOLEBIC /N X\~ Forespore DA R b5, 2t Forespore (3, B
BN D B BT TREETBRT 22, EREREETH D, o2& T, C1, C2 &
RS, RTFIXRITEI AL, 5/EHR Ziehl OFRRE7 7 v ViIc X » THRAI NI
WX HILinde UL, BFIRKREL VT %, D1, DeBEfECIX, BHFEEIKREL,
(AHZEBEME CRE TS L FRIEFRTLL{EL VY, TTRERAERCHTE,
R & AR B S5 & 2 AOBBIRTIERFMRE ) o0odb b, LD,
BiloRaiETL, 5T REIhRMEPEREIN-RFMEIRDOND
Ioicicd (BB, 7k, Ellner e X5y = A~ o BORTFHESAECET 5
faszpE 22t Smith 5700 % I 0t Hoeniger STk » THMic IR T 5,

LGA B#ic k5, ik (8238) DT & ORIFEM & BERM & OMfR%Y
Table4 -2 WWiRL7zo 14BFHBIE ¥ CIIBIRY V—FC, ZhUBI 7 7 4 VERBE
X o TEEEL 1o 1453 T 11 Forespore % big\ s, 16B:EEE T3 COM
Jans Forespore (BERME) % MmL, 18ErHRSE CIRREEOIT (CEBE) &itsols,
LaL, Fio2 iiso 20iiEE o, S E ARckashs T gERFEma (D
BYRE) & inotfoo

Table 4-2. Rapidity of the Formation and Germination of Heat-Sensitive
Spores of Cl. perfringens 8238 in the LGA Culture

Incubation Stages*

time (hr) A B: B Ci Cso Di D2 E
14 100% 0 0 0 0 0 0 0
16 0 50 50 0 0 0 0 0
18 0 0 -0 50 50 0 0 0
20 0 0 0 0 0 10 90 0
22 0 0 0 0 0 5 95 0

Incubation temperature : 37C. Anaerobic conditions : anaerobic jar method (gas-
replacement with hydrogen) for 14-hours incubation, paraffin cover method after
14-hours incubation
*Stages of the formation-process and germination-process of spores in Fig, 4-1

BT ORI OFR L HEDEIE R b - THRIRE RicT &, FERAKETHD CERED
IR EL Th 2 ~4 BHIUARE T E¥3, Lad C1EMIC - Th bRl E—Mici
HETRETHEEND, BAFIRKIERFCIMREH ) b R ~ SR BTT5 &
Exbhb, £oT, CEMORT TH80°, 205MOIMBC: 2 2 &N TE WD TH
5D

2. KBREEE BRERSIUFIEHIERBIERFOMRERELORFEREAOE
T LETHE

a. BFIERBOEEE (3°) EEORE: CREOMTAHKL &2 LGA &y 3°
CBLCBEIL, 24BEHB L M CBRBIcE Y Eh, T TRELRT BERETE
L<EL, 48RRI dTDEMIC/c-% (Table4-3), ZDERIL, Y=Y
faf OEREC R 54E5%RES, FEMREOTAIDbEVELWH Canada 568 DFER
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Table 4-3. Effect of a Low Temperature (3C) on the Germination of Heat-Sensitive
Spores of Cl. perfringens 8238 in the LGA Culture

Holding temp. Holding time (hr)*
() 0 24 8
3 C c D
3 B1, D~E
37 Bior C . D

Bi, C, D and E show the stages of the formation-process and germination-process
of spores
* Holding time at each temperature after sporulation

LEAEL TWwB EE L b, FHREW,

B 1B o Forespore #HL 7= LGA £i&E% 3° KB L BE I, 248KBID ~
EBMECH Yy, CEMEIRTO 3° MBEDOHE XD L ZOBIHRESHTH T, ZhiL 3°
TIRBET OBRERXELRL, Bl BRED Forespore 1Xi#E 31T, 7 b CERMICE
BPFIFOF FRIHBRICHES, RET EESLHPCD~EERBICEL ndbDEEL bR D,

b. BERESLIVERREGOME: vy HRTORFIREL RBRLBETEMT
BEINRT, BREEOCHEF MV v A XHEREE (PA3YY) AT oOseRiErE
L7, Faf s 5 T REBEFO » vy a1 4 VBRI CL. botulinum
faF OB EET ST L vwbh b,

HRY =L v 2 (8238) woWT, HFREER, BT F Yy ab b i b Ly
v AR, Bi, BoBkfE(Forespore B & A\ it CEME (JaFm) wh siia
BARAEKT2E, FRERSRSETERS ORTMREN SR~ DB
TR XIFTHELRR L (Table4 -4), ‘

B1, BB ORTIL 37°, HFREET TRFEE~BTL 20T, £TELHt:
TTHEBEOHELRR Lo BT 1) Y 2aXEEE (05X 0'5%) 3P ERS
BIEXE, B BfEMifL b4 B1 BREMBCH LEE Bk CHoT0e LL, CB
ERRT OFKIEORBIEY, 10%HLF PV y ARV TLIREAERD BRI wT oK,
HAEDAET L3 HBHELT bV A THHIZ R, 6 ZiEhkr r VY A CHIES R,

i vy sk, LT LY Y AL R D, BEELD LT LAKERE (0.95%) ©
R LUORFERYBEI . LL, BRE (9.5%) TREFHMC CEEIaT 7\
BEh, TOBRERLHICHIEL I,

Tk, 10%EF b U Y AR I O9.5%E(bH Ly AR R B AT O & F i
~DBATRIFREHET L 0 b BERE&MN KFEF ABH, Deoxo HFH) T THELHTH -1,

LLEDZ Ehh, EMEERTIVERERE, FRO&GE2 EEEEEDOL T
REL, BACHBL TR LD EELBRD,
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Table 4-4. Effects of Sodium Chloride, Calcium Chloride and Aerobic Conditions
on the Rapidity of Formation and Germination of Heat-Sensitive Spores
of Cl. perfringens 8238

Solutions for Incubation time (days)
suspending 0 1 2 4 6 9 11
E B1 D E
Distilled water, AE*
Bs E E
0,
NaCl 1% AE B1 gzggy/g D E
B2 70% C 40% .
10 B1 B1 By gggg D~E
0,
10%, AE By c ¢ 287/2 D D~E
c 10%
10 S w% D
(74
10%, AN* | By § 202 D D D~E
0, 0, [7)
CaClz 0.95% AE B By 2287 2% ¢ § @7 b~k
45 B B B2 707 c D D~E
: 1 2 C 30%
9.5 B1 B2 c D~E D~E D~E
9.5% AN B1 D D D~E D~E D~E

Bi, B2, C, D and E show the stages of the formation-process and germination-process

of spores
#AFE : aerobic condition, AN : anaerobic condition (gas-replacement with hydrogen)

= #

Hobbs Flw =+ =B 8238 (2#) ofaFiconT, WEMERTRS LoLhTHY
WIERE L, FRCIEREE (80°, 204) RaFORIRRBLBEL 1

1) AGACo, LGA KB X107 v 7 F 3 — MEHDOWTFhOERTL, RFOKRSELIE
WEMETH D, L DBHWEETH - 720

2) LGA £z X v AFANCEE LSS, EREMRETFILEE A ERRET, TR
BRRE D B IR RN RIFB I~ BT Lo

3) FEMEME T DTSR A b RFBE~OBITIHMERE (3°) BE&, RIS
I o TRIES e SEE (10%) #H7 by v A3BREREYETES Y, KEE (0.9
%) Hafb s vy MIBER LUK FEEB Y BIEI ¥, '

BHE  ARABREALOY LY HORHGSUHRBEKROREH

18 AEHECET? ABY LY i HOBRHELSHEKROMEKE

vy L EE L AREFELIEEL LTAROREMRC X 54,0 OT, KEITk, LiF
FBEENSDAR Y = vy S HOKE E SHERD BREEM S X OB L RET Lok
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%%%ﬂﬂi*ﬁ*éo 7ok, SEEEHRD Hobbs TU-FFlic o\ TRk EIC iR 5o
2 B K &
1. SEBRESLCEBDM

BRI, BRBHAD 4 KO/ NEECTHEAL, AFBLEBIC4~5LEX, 4
HEUAT Y = vy 2 OSBRI Lo 2hORENDO Y = 4 2 B O 45T 1966
6 A bFEEIOR DI e, RBOLHM AR U CNEME LAk, fE: 29
B (=72, #4797, =%.35, <AV Y X, VEYF, hv=w, w47y, 2 /va,
TANIAR, Za¥F, [4F, rexf, {8281, AvEF, YaF¥FA, s/afvE
F, AIANF, TRA, sHVA, LAXA, A5, 4T, 230, £ +a2), 2
FHYTG, <EA, FEA, THAT<EABIOTF VY X2 1), 47 18 Ky
#), BE: 28 (7 e 7 9 ERBIOT7TH<FHA) BLION=CHEHD 193FHETH >
Too TR BEEID AR OHEREGAE % Table5 -1 iR L1z,

Table 5-1. Numbers of Fishes Tested in Each Month
Samples l Jun. Jul. Aug. Sept. Oct. Total
Fish 36 41 44 40 10 171
Squid 2 4 2 0 0 8
Shellfish 0 2 4 0 0 6
peeled shrimp 0 4 4 0 0 8
Total 8 | sl | 54 | 40 10 193

2. Tzl HOER - YEEEE

LAS Betid iV CHEEREEE L, D FRIEIMCWEREWS coMEETs 825
F2HOFEL L > Ty 2 A v HEMBELI. 7ok, ERBOKE (KE) Bk IO
WIEEBRIKITERE e sy (80°, 2040) ALHL & B 3 THR L

3. DREKROEIRER

DEEEBRDY = Y S HTHDINE S HFEET 5 DI B e RO R A ER L,
ABRFRTE 2 -2 2 fie Bk D@D TH 5,

4. DBV L AHOERELDOBRE

SEEy 2 LY SHOBREAMORER, ~v A% A\, MERIMFEC X 5 REXRKS,
STk oo FRIKIE Robertson OF =y 7 F 1~ 7 e AFFMTIC L 537°, 5 K
BEEO®ROEBRY ABEELLD, BIPZoARK Y Fv v 1.0% %Mz, 371°T
1HHAE L b0 EH L, BRE (EUEAES LI Y 7Y v AERAK) O
1.0ml iz, AB-FEFImE (Wellcome Research Laboratories #-#1) 0.2ml & BE 4
Ak 0.4ml & &% T 1.6ml & L, 305 HERCKER, = 0EED 0.3ml +5
PERBH~ Y A (FE 12~15) WH#lREN T2, WOUBAREREDS Py 7y vUE
AWRHERG, RAR<v ARE3ES - & L, HHE3 BMEE T2, EFABECI-T
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RHBp= v A6 L E LTS, FREUERSIIEN CWERFRERCKS T ¢« R
VJEE%E?L%:%%KAE&%% L7

DHEy = LY S EOMEMEIL 7 v 7 F 3 — MEEHTRELLERCOVWTERR L. T
febhb, 7y Fi— M5, 37°, 48msRIEIROREEEE0.5ml %, pH 7.0 5 L
fen—tr A vya~2ayvryei (Difco #H8) B 5.0ml M (L O INBUERT %
T5~10°FE) L, feidbic 100° ¢ 1653 X 0% 605 RMnE Lico MBUE T, &%
Lize D ECMEOEBRHERCHOWECT S DIZ, ThE ABRE LI/ va—A
BIOL-7 A2 EVERF M) Y ABWE, ThZhEKREN 1.0%% X0 0.02%K
B X SWM LI, 37° T2 BHBERE, MEOEE RD LR DR BB
EHE LT Tk, MBEOHEBIITNTHEY ¥ — (kEH ABH, Deoxo FH) FTFT
7o fo

£ B & R
1. MBELITCEMBBRENSO ARG 2 Lo 1 BOKRHIRR

BAENODOY =LY SEHOSEN, 80°, 205 INEVILEE L fokkfh & MmNk & O
FRDWTET g o 12D, G #80°, 2045 LABEI>ED®EY TH b,

LRECETZ Y = vy SEHREPEENEEE (BESAEND 100°, 604H 0 g
itz THEEIND) KX 5, L, SAMCIAEEFRCRWESITIL, MEkC
L, FDOAFORIEC L o TIHBWELEE L TV AR S\ Lo T, SiRERR
DOREMEL » LIAFOFRFCER LB E, MERBCKT2RTOFEDHTEADHHE
T 580°, 05 OMBMEAERAL tco —F, WMEMERTLXEMORECRAKE
FHRLTCHBHEFCL, ZONBEECRERLECOT, X5 aBRCETS Y =
A EH ORI EMEBRERT L - o

¥, BEEHOY = AV B L DBROFERNGRCH 500, HLEACH D00
RAMBERNG, FE (BE LB EEREL LTy =AY S HOBME TR -1,

6 Anb 108 ¥ coLABRMp, IHEOREERES (BEERE) X >1Bi,

Table 52. Detection of Cl. perfringens Type A in Respective Specimen-Groups

: Numbers of isolated Cl. perfringens Type A*1

Samples,  Numbers 9 Body-surface Alimentary canal 1 Total

N H : N N
Fish, 29 spp. 171 124 20 23 5 147 25
Squid 8 6 1 2 0 8 1
Shellfish 6 1 1 2 0 3
Peeled shrimp 8 8 5 - — ‘ 8 - 5
Total 193 139 27 27 5 | 166 32

All the isolates were positive in sporulation tests with AGACo medium
*1 An attempt was made to isolate one strain per one specimen. The isolates were
identified by Benoki’s criterion (see the footnote of Table 5-3), and were typed
by means of a mouse protection test
*2 Neoeeo unheated specimens, H-:-- heated (80°C, 20 min) specimens
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BELTUEGN S 1728, 1 7 8E&A»D 9K, HE6EAID 4 EERS L= £ fl
B 8 EGD B ISE, 3 198E kDO Y = A~ WS EES e (Table5-2)s Thb4y
BEw = v B, DB S LD LEMBEAN D, R SRS L) L GER
BEDL LRSS BE S hic, FIL, ThbpBEy = vy HOBREAR LI LIRER,
FTRTOEKRNARC—2% L, B~FRZLUEREREDOah o7, P&, ZhbA
W = s EHORAELD O BHIBHERY, EINBWF L MBW K L 5l Tl %,
a. EMBBEASOABY 2 Lo 2 HORHE ”

EINBRD TR L OHILEREN LD AR Y =L v 2 E O B3 % Table 5-3 1
RLTe ¥ =y s EWORELBERBEICH - oy, D0z BE#E (Bergey4?> ©

species BBRRORYEE, 173 L m — AFERE BRELAABITIEAE) B L0 S HEE(Strong
HAD OETHE) 1T X - B E LR Lo

Table 5-3. Detection Rate of Cl. perfringens Type A in Unheated Specimens
in Each Month '

Detection rate (%)
Specimens Criteria*l
Jun. Jul. Aug. Sept. Oct.
Body-surface BE 68 88 74 70 0
B 60 80 70 63
S 50 67 65 60 0
Alimentary canal BE 16 18 15 15
B 13 13 13 15
S 13 13 8.7 15 0

*1 BE------ Benoki’s criterion5’ (aerobic growth : negative, Gram positive rods, non-
motility, iron milk : stormy fermentation, lecithinase inhibition test with Type A
serum : positive, indole production : negative, acid and gas from glucose, lactose
and sucrose); B--eeee the key in Bergey’s manual42> to the species of genus
Clostridium, but celluloze fermentation- and pigment production-tests were omitted;
Seeeees the criterion of Strong et al.41)

hEBE: 6 AD 9 Altbi->T, AV ERCY =¥ BB S hico Tieb
B, B L OBRERLT BICKEVTRbES, BE, BRIUS DAHIEC X o7k ¥,
FRERB8BY, 0% K L6T%TH -0 %, 6 HLFEVTH, BE, BELIUSDK
HIC L o fek &, TREREBY, 60%% LU S0GOBIETHoTo LivL, TiRHE
CAETF L7110 B i, HRABNDE R H o7, vty il LBk o

W 6 A9 BETORMEIIBE, BRIOSERC L ool &, £hE
h 18~15%, 15~13%% K08 15~8.7% T o foe Tinb b, WLENDEH L bICHES
L FABEORTHRIE S R, BRI~ TEORMEIELL B ot 108101,
B L FRRC, ¥ oo B S hieds o T

b. MEBEHOOARG L 2 BORHE
MBSLIR L 7o fhRe s L OB BRGELD, ARy =y =HOBRERKEL Table 5 -4
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Wil 6 AnD 9 BECoOREEL, BERECLLE, FERIOEERETTE
NEN29% T, 5.3% T T, EMBBAFTILRTELERTHo7e L, HAHIH
DA EED, FFE, HEEE DT, DL E IV IRTHDLLEADDORI, T
bbb, 7T BOEERED X 5o Btk TEWRIE (BEEER X ok £20%)
RTEEL, 9BOBILEBREDLITCY =AY s EHNE o I hinWBEN R
bt

Table 5-4. Detection Rate of Cl. perfringens Type A in Heated (80C, 20 min)
Specimens in Each Month

Detection rate (%)
Specimens Criteria*l

Jun. Jul. Aug. Sept. Oct.

Body surface BE 2.6 29 11 13 0
B 2.6 26 7.4 10 0

S 0 9.8 3.7 7.5 0

Alimentary canal BE 5.3 4.5 2.2 0 0
B 2.6 2.2 2.2 0 0

S 0 0 0 0 0

*]  Signs are the same ones as described in Table 5-3

2. SREVz LY aHOMEMELBRELLE L ORF

FRELSDILZ v 7 F I — rESE B icla PR EEEE Y, SEC 8533601 X AT EiiaT
X0 BIEPENGRN & Ui, FloEE o AGACo B L 2TRATF OSSRt s v 7 ¥
I - MEEME G BTFHRERE L D LB A RETH oo ZOLDEHHEY =1 v a
BoMWEMEs, 7 v 7 F$— bESh, 37°, 48R BRERIC oW TREE Lo

SREER O EME D F K L KFIEEE L OBREY S AT RT L Table5-5 Db
DTHhHbHo EBMBMMAEDBE, BEREEBECR - T, FE1D 139K, MLENDH 275,

Tadle 5-5. Relationships between Heat-Resistance of Isolated Cl. perfringens and
Identification-Criteria, and between Heat-Resistance and Specimen-Groups

. Nunbers. of isolatad Cl. perfringens*2
Specimens Heat-resistant Heat-sensitive
*IBE B S BE B S

Unheated Body-surface 0(=)*3  0(=) 0(—=) | 139(100) 126(91)  111(80)

Alimentary canal | 0(—) 0(—) 0(=) 27(100) 25(93) 21(78)

Total 0(—) 0(—) 0(=) 166(100) 151(91)  132(80)
Heated  Eody-surface 14(100)  11( 79) 32D 13(100) 11(85) 7(54)
ggogi, 'y Alimentary canal | 1(100)  1(100)  0( 0) | 4(100) 2(50) 0 0)

Total 15(100)  12( 80) 3020) 17(100) 13(76) 7(41)

*1 BE, B and S are the same ones as described in Table 5-3
*2  All the isolates were positive in sporulation tests with AGACo medium
*3 Parentheses show percentage of BE-, B- and S-strains in isolated strains
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1668 kA S BE L7o2y, &b i Tl00°, 605 Bz 3, 100°, 15513 5t
zlehyotco BEREERD 5 HB R XOSEERD Lo s R, FF LB OKREH
L RERL, FREOTFBETEhTh IS & 80% TH - 1o MBWMEEA DS, HFEs
LLl4EE, MLE» D 1 ERk, 3 IEkom B (100°, 605) 20 8EL, *7cdEH»
LIS, HLE DL 4 Wk, 3 ITEko &R (100°, 1645tz 7o) 2408 L
oo b b EEEBR O A MEME LY H Lice BEX#ER S OB Bis LS HKH#ERO
L5 R, Bk & &, §F, BEEOTPHHENThLThT6% L A% TH Y,
BT O B (s > O S BEETRRIC o B & S FRMEB ORI/ 2B F LTV B0 i
BMERR TR, BEEERD S b BAMEKRD L 5 EIT T 80%, SE#EKRD LH LR
S 20% TH D, FERMBMERRC AT S B OFERN X HLITEDL - o

B0 ko, mmEBRELD DLy = vy s BTN TR B AR RS, Thb
DL MSEERTH > L L, WG L HHE L i BEtkcik, S8R —3
Liswwd D EL KERCED BRI

E28 RAENASO Hobbs By LL aHOKHEZORR

vy HIZLARPEIEL L TAROREMRCER LS 7, BAEZ OBk
1t Hobbs Bt X o C1 ~17BloHFEEIC 5EI 45,30 20 5% 1 ~13BLTEEEE
DEWHDE L T—HEIR T 56,

HIfi L, 6~9 BOARFESENC, mROBEEND A Y = Ly B ERIC B
SNBZEFHLMIT LIZDT, REITE, chb 5y = v 2 B198%kic o\ THobbs
B (1~138) olRaFTicolce E DR, 320D Hobbs MEAHER LIDOT, Th
SOBER, WEE, Bificistt s Hobbs BlE#D AGBHRT, BIOGEY =1 v
= HOM ik & Hobbs Blic i3 2—FFE & DR Lo TRl 5.

2 B A &
1. Hobbs BIORRICHBELI-DBET L HE

PR ERIX19664£ 6 AnbEE A ¥ COMITHBEN DO L1988k, Wil
BESOREEEC L > Ty = A v 2 HERME LA TH B, 7ok, BREKOM S
Wikz vz ¥ — FEEHLCEEE LB R 100°, 153 X %6043 InEh3 % Bifio ke X -
TRER Lo :

2. Hobbs BIEIFI A O 5% M EF O ERK

g PR O fEpic ik, Hobbs f#ith b5 5 I hie D ¥ OISR & 6 F Lo
No. 8359 (Type 1), No. 8238 (Type 2), No. 8239 (Type 3),
No. 8247 (Type 4), No. 8678 (Type 5), No. 8679 (Type 6),
No. 8449 (Type 7), No. 8235 (Type 8), No. 8798 (Type 9),
No. 8799 (Type 10), No. 9851 (Type 11), No.10239 (Type 12),
No.10240 (Type 13).

BEEERR 2 OpEE i Todd ZEUE FAREEM Bic 37° CHESIEE (KFEFRTA, Deoxo )
%, AL—REEXHEL, F427 71 20— MEMICERB L, 18~24pikEEg, +
® 0.1ml % Todd ZWE-PHFHICEBMEMML, 18~24HHEIEE L. ¥ K, PR
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LREF LIeEGEY 0.4% v~y viInEEARKCRE S G, FERT2 E5kEE
Lice BB, ZOWEHAEE5meg/ml ORECHORKCEE SR, 5°1C2 BEKER,

R E LA Lo BRI HMMEZRLE TS KERT 5. & OREHFEKD0.5,
1.0, 2.0, 3.0 X0 4.0ml %, 4 BHEFCEKC, FE(2~2.5kg)DEEIRAICH: 5
Lico RBOBENL 7 HBCHBRMCHEML , BERMAL, 0005 Eod ik 3 LA
WSRERD D &R Lz, BEEREM2 1,000 KD b Dk, ILMEHEFEK4ml 25
HEL, THRHREFM Uico MFTERIT L > TEINL, 56°, 30408 L CIEEhe, 1%
F A —n% 1/100 FREE L, —20° WHREITER Lico = DHEI X o TEEELA 500
~2,000{% D MIENES N, 78, FE® Todd ZEHEREHTO DHEBRIZTOXDEY TH 5,
Told ZRIMEMMER : =1V vy e W=F A 10g, ~— M VT a—-YavTFfay (3
Bl 7.5g, AL by v A 2.0g, REAKFES LU YA 2.0g, Y VEBBKE=T LYY A
(Na2HPOy4 « 12H20) 0.8g, #Hy-<7 1+ v 10g, BERF=+ 2 3.bg, s =z2—A2.0g, &
¥ 20g, ¥EHLK 1000ml,

3. SEEVILL AEORERD

1) 7= LEEXS : £RZRMEL, 0.02%75 2 vy — A EHARKT, BERMO
1/100 e Z 8 L TR Lo BEERIGAMR & LTk, Todd OZEDEEH CEIRIEE LIcH
A RAEKCRBECRE S e ARKS L ORER Y 100°, 60508 Ui E ik %
Alle A4 FEOMBFNKLEC, EEERDPDVINLER 1 BT LM Thr i
&, I0BUAC &b THSBEBENRED LRI DEBEEE L,

i) FERERE : HiEE L TUiar~< ) VIEE & MEEE L2 H\\ice &< Y VIE
EHEE LT, Todd BEREMCEREE LCEGY 0.4% 1<y vinkEAE KT
1mg/ml OWECIFHE I THEA L. MEGEEPIUR L L%, Todd OZFEIEHIC X %
PIREBEEAORER (5mg/ml AMAEK) %100°, 605, 1mg/ml RAERL
THH L. ’

REMBE L EEAERL, 0.5ml FOOFRFEEX 25 L, 17lcizsr<) VIEE%,
fLOFNIXIBIEE %, Thth 0.5ml 2B U o 37° T4 BEEA X%, 1 KA
B (G mkER, BEOBEYARMCHIE L, s <) vEIOMBSEHEOHT, &
BIENT =Y, RS ORERME X T IGEW I E CRE L E X, £
D IMEDHURI A BRE PRI & L5,

2 B &£ B
1. S8z LS 2@ Hobbs BORRAE & OFEES B O #iE

BRENOGEE LY = b 2 FWI98HRIC DU T Hobbs # (1 ~13%) DFFI#4T7s -
ToiER, 328k (16%) »° Hobbs o#iR#c— L7 (Table 5-6)0 —T7ndbb 4 F 8 ¥k,
SR IVOAATH, 13844k, 282K, 3, 6, 8F IV 12K 1 HARE S hico
M BRI 4 B 4 Bk, ISH2 BRDE 6 ¥k THofedd, hLOME—F LEKETLED
BHIIEH B CH ofco  Fho, WEMEMRIZTXTIEBWRGLDBRE Iz SIXER T
RETH 5o

SEEERIT TR CGUBFEORES (BE « 272 L AGACo B X s AT BB 26
B THRELRY, ThbDEEMERAEN L TR TFE L LT, BergeyiRaE4®
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Table 5-6. Serological Types and Heat-Resistance of Cl. perfringens Hobbs’
Type Strains Isolated from Fishes
Isolates | Hobbs’/ Types | Heat-resistance¥1 Specimens*2 | Agreement with criteria*3
853 2 — s BE, B, S
637 2 — ac BE, B, S
641 3 - s ’ BE, B, S
632 4 - ) BE, B, S
919 4 - ‘ s BE, B, S
758 4 - hs BE, BB
757 4 + hs BE, BB
761 4 + ks BE, B
764 4 + hs " BE, BB
639 4 - hac BE
771 4 + hac BE, B
714 5 - S BE, B
715 5 - S BE, B
718 5 - hs BE, B, S
719 5 — hs BE, B, S
720 5 - hs BE, B
93 5 - s BE, B, S
94 5 - S BE, B, S
613 6 | - s | BE, B, S
69 8 | - s | BE, B, S
621 9 — 8 BE, B, S
710 9 — s BE, B, S
88 9 - s BE, B, S
820 9 - s BE, B, S
822 9 - S BE, B, S
96 9 - s BE, B, S
766 9 - ac BE, B, S
770 12 - ac BE, B, S
72 13 - s BE
725 13 - s BE, B, S
837 13 + hs BE
929 13 -+ hs BE
+ heat-resistant; — heat-sensitive

*1
*2

*3

Resistance of cooked meat cultures (37°C, 48 hr) to heating at 100C for 60 min

Specimens : s---boody-surface, hs--body-surface heated at 80C for 20 min, ac'-
alimentary canal, hac---alimentary canal heated at 80C for 20 min

Criteria for identification with which each of the isolates was in agreement : BE::-
Benoki’s criterion5) (aerobic growth---negative; Gram positive rods; non-motility;
iron milk---stormy fermentation; lecithinase inhibition test with Type A serum---
positive; no indole production; acid and gas from glucose, lactose and sucrose)
which was supplemented with the sporulation test by using AGACo medium; B--
Bergey’s key42) to the species of genus Clostridium, but cellulose fermentation- and
pigment production-tests were omitted; S---the criterion of Strong et al.41>; BB:-:-
B-criterion which was supplemented with the fermentation tests of ten kinds of
carbohydrate, the lecithinase test, the nitrate reduction test and the indole
production test, described in Bergey’s manual42?
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(Bo oLt m — AFERB S L OERELSHEBR Y EIK), Strong 541 OIL#E (S)
BLOBICER Bergeyt?) Z#io 10@EOESRAR, v orr—CRIG, BREET
ABRE L0 v P~ AR iInz o K#E (BB) ik 2 FAEHER L Lz (Tables
-6)o BE * B« SELUKILHOMHIIFEAMRF RSN, £<1K2, 3, 6, 8, 9
BLOLRETIZTXTHABE « B« SEUHTH oo LsL, 4, 5B L0 138 CIx[E
—HURED 5 HICFEUFEHEEOH AR R - LEHRIEE L,

BE * B+ SEEUD20BIT TN TIEMEMETH o fopd, SIEEY LW 128k D3,
Fihbb, BE+*BHBWX, BE -« BBEUT D4 (45D BIVUBEDLFEYHD
28k (138D AWBMETH ol TDIITSEHEY LAVWEBTICHEEERNR D
2, ZOEMIE, ATl X 5, Hobbs BHRCE O F5HEY = v v 2 FEMEE LT
RI-BELFARETH 7

2. MBELITEMBBEMOTHEL/A YL 2 EO Hobbs B3T3 —H=Ei &£
Uit

n#Ek (80°, 2043) #ifkds X OMEIMEMEAEADHBE LTy =4~ B O Hobbs # (1~
138D w35 —FHEBAT MR (100°, 6077 & IEMBMERE R AL TR+ & Table
5-7DX 5135;':)0

Table 5-7. Agreement of Antigenic Characters of Isolated Cl. perfringens*2 with
Hobbs’ Serological Types, in Heated- and Unheated- Specimen Groups

Agreement with Hobbs’ Types
Specimens Average
Heat-sensitive Heat-resistant

13% 0% 13%
Unheated (21/166)*1 0/ 0 (21/166)

29% 40% 342
Heated (5/1D) (6/15) (11/32)

14% 40% 16%
Average (26/183) (6/15) (32/198)

*1 A numerator shows numbers of Hobbs’ Type isolates, and a denominator
shows numbers of all isolates
*2 Isolates were identified as Cl. perfringens by Benoki’s criterion

a. EMBREOBE: ST = LY 2 WIOKII TN TEWEMETHD, 205 H D13
% (EFHH18F, MbE»D 38k, & 218k 2% Hobbs #ktHh ot ZORERIL, &
MBHR G D DB LIcy = vy 2 B (—RARM - 581k, ArhEMA - 6485 XIS
JEMEWECH b, Hobbs B4 5—F%E ) 13% TH - BEHLTD OFERLFKRTH 5,

b. MEBREDEE: v = EHORHIZ IR, #ERARE 193EGDOGKE & Bt
BHRAED B2 DI NIt E i ot LnL, DHE® Hobbs Blic 4% —3k
RiTEINERR A DISH W LR T 34% (B2fkrho 1R &<, FEMBERTIX 29%
(ATkker D 58 2%, B TIX 40% (1S8R D 6 #8) 23224 Hobbs Btk TaH - 1o
Thebb, BEEMBMETSZ L X > THlEY =1~ 2 O Hobbs ikt 3- % —2 3
WEEIL, DETED 7 MER1D 58, HE»D 1#E, 56 #ROMEWE Hobbs Rk
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DERPC X i (Table 5-7RXO5-6)0 DML, BEA DSAE D
Hobbs #lw = v~ - WA EET 554, B MEBYLEET % & 5BEE kO Hobbs Flicxt
TE—HENEEDHECHIFELSDOERLFUCH %,

3. Hobbs By L2 1 EOKRGRICHT A RIORHE

ATy 2 vy WO EEE D 6 ~9 BICEERCHHE Sha o EXHfiT Wb
L7-7%, HobbsEEHkOMMAEEIZRT% AROBRIHELRT L Table5-8 D@D TH S,

Thobb, #F (B oEmEsECE, 6, 7, 8KXIV09 R, FTh¥h 13%
(5#), 9.8% (5%, 7.4% (4 %) I V10% (4#%) DK, 3E¥EHE L T Hobbs
AP BRHI N e ZhICHAT, AROMEMHMETIE, 7812 14% (TH) LoeomE
i Hobbs Bl I e E D, 6 Al e IR, $48kI0'9 Ath
Zh1#To 1.9 BXIO 2.5%) PEHIRLTE R wle —F, HEENDIX,
Hobbs T#ko#H2 70, MEMIMEBMATIL6 Alc 14 (2.6%), 7 Biz2# (4.5%),
MBRATILE BI V7 Bz Th 13> Q.61 2.2%) »MHEHI R+ EF,
8 R LU0 Ariking » EMBOTBIEL L ZOBBAR bR o7, Tads, K+ K
BOEKTFTTHI0BCIG4ENLL, HEE»D LBEINRI -,

Table 5-8. Detection Rate of Hobbs/ Type Strains in Fishes in Each Month

Specimens Detection rate (%)
Pody-surface ’ Alimentary canal
Months Heated Heated
Unheated (80°C, 20 min) Unheated (80°C, 20min)
June 13 (5/38)* 0 (0/38) 2.6 (1/38) 2.6 (1/38)
July 9.8(5/51) 14 (72)/51) 4.5 (2/45) 2.2 (1b)/45)
August 7.4(4/54) 1.9 (16)/54) 0 (0/46) 0 (0/46)
September 10 (4/40) 2.5 (14)/10) % 0 (0/40) 0 (0/40)
October 0 (0/10) 0 (0/10) 0 (0/10) 0 (0/10)
|
Jun.~Sept. 9.9(18/183) 4.9 (9/183) { 1.8 (3/169) 1.2 (2/169)
i

* Non-parenthesis shows detection rate (numbers of Hobbs’ Type isolates x 100/numbers
of specimens). Parenthesis: a numerator shows numbers Hobbs’ type isolates, and a
denominator shows numbers of specimens. Each specimen was subjected to isolating
one strain of Cl. perfringens

a) 3 of 7 strains were Type 4 heat-resistant strains. The other strains were heat-
sensitive. b) Type 4 heat-resistant strain. ¢) d) Type 13 heat-resistant strains (see
the footnote of Table 5-6 with respect to heat-resistance)

E3H ABEAOHBMLAT LY tHOWMEYE, RENEY YL L ORR

Bergey42) OFEERETIE, YA YBEHREY I Y VEFHCUMREELRWE LT
5h, BEENOGEE LY =0y 2 F ORI IS O U > v REG R R H X
NAHZERFELIFE-F2HTHNI e —F, BRFELNGEE LCEANRAREORZEICE
TiE, HbAEOAMCHEAIN TV LUHES ORBOBHITY ) v v ERHERYERAL
Ty, 72U HDRFBCHEBAIN TS Strong H4D DHEECIIF Y > v RERME
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BrwarvaHBHE LT,

KETT, HEEY =¥ SO EWED B\ ik Hobbs HLEAEI L, + V> v/ FEERE L DR
REBE LR, v ) v v REBEER B B RO XS 2 Hob o &, A%
EERGtebR: Hobbs Blic —Z 3 2 FTHEM AR TH B 2 L n KRN DI, ThbD
ERAEAREICERT 5,

2 B #7 &%
1. # & & &%

196642 6 B2 5F4E9 B TOMCBRENISSHEL, IBEOREHEED tloTy
=AY B EFELIAR Y = v o B 1988k, ¥ X% Hobbs {445 45 X huiz Hobbs
BUEEHE 138k (1 ~138) %L1

2. HESBEROERAERE

LSRR ES,  TREWERBR s X 7% Hobbs MM BIBITE 2 BE-52 Hik OS5
BEOE1HDXE2 B Uit BRASHEROLIZAMERARIISBLTHB 6
~ 9 ADMICA T o tce T, ¥V Y VREBRRICE TS ) > VIR R A
{Eﬁﬁ l/f'Co

2 R O R
1. Strong LORTEREC—HLBEWVARBESBY 2 LS 2 BOE(LSEHEE &
HEOBFRIC2NT

AMEENOUBEOREEBL—HTo Y =AY o8 18kE S L2, F05H0
56Fk1% Strong & OFEEREE (SEEE) ©—H Lt 2 &, &L OTHEMESBERO KEHS b
FREEC— LW R 2E-E2MBS IOE5EDE 1 LOIRE?2 ficilh~<iz, AE
TIRZIDSEEREG & W S BT —B Lt WO ELFFEEE LR & o
DOWTHRE LIcEREATER T %,

a. S(FHEELEICHY L REEREEMEE S OBMR

SEEE R A S FREEME L JES HHEKR L i T, S EEMER B LW (LSRR & Bk
L OFE%R Table5 -9 IR Lico SEBEI—F L IcWE{EEE DN T, H VY
FEFAE A B b 2 { FE S FRHE S6fkrh D 8k E D, SE I T F VIRLIEEBHRR L Y
vV REGER OB TR T BT o2 hO T 5. —7, SEEKROM ZW:
(100°, 60%) LAAbFHEEE DBEGRE RS &, WEESEE 1o 5 by ) o v KEE
B b4 < 1Ry 5Dkt L, FREEEITIES AR 1 #fE SEBE I OFH4#
T E fed oo
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Table 5-9. Rerationship between the Heat Resistance and Some Biochemical
Properties, Especially the Salicin Fermentability, of Cl. perfringens
Isolated from Fishes

Salicin Properties which were in Numbers of isolates
Groups of isolates ferment-  disagreement with Strong’s Heat- 4 / All
ation criterion resistant isolates
Disagreement with Positive*l Nothing except salicin 7 / 37
Strong’s criterion fermentation
Gelatin liquefaction, negative 1/ 7
Mannitol fermentation, positive 2/ 3
B-Hemolysis, negative 1/ 1
(bovine blood agar)
Total 11 / 48
) \
Negative Gelatin liquefaction, negative 0o/ 7
B-Hemolysis, negative 1/ 1
(bovine blood agar)
Total 1/ 8
“Total 12 / 56
Agreement with .
Strong's criterion | Tegative - 3 /142
Total 15 / 198%3

*1  Acid or acid and gas from salicin, after incubation at 37°C for 3 days
*2 Resistance of cooked meat cultures (37°C, 48 hr) to heating at 100°C for 60 min
*3 Identified by Benoki’s criterion

b. mM#EHD W EEMBRES SN LLCERPICET DY U L BB ERORTE

T EEAR D KIBFE T Vv v HHEE Lo LvL, ¥V v v BEBEERD 5 bIc ki
WHRIRELWE DL EHEFE L (Table5-9 ),

Table 5-10. Detection Rate of Salicin-Fermenters in the Isolates from Heated or
Unheated Specimens

Detection rate, %

Groups of
Salicin-fermenters Salicin-unfermenters
isolates Total

Heat-resistant Heat-sensitive | Heat-resistant Heat-sensitive i

From heated 34 31 13 22 100
specimens* an (10) ) (D (32)
From unheated 0 16 0 84 100
specimens Q) @7 0o (139) (166)

Parentheses show the numbers of the isolates
* Heated at 80°C for 20 min
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Bk A nE (80°, 204)) MuiAHERE & BRI SEIR & T, FhEhieownT
) v FREAE Lt EWE A R & Table5-10 © X 5 Th b, IEEAESEERE TIXY Y
vV REEG RN 659 (28R 218k DEEEY LD, TOFEHMHEME (100, 605
THotco L LEMEGE GRS B TR FEES R OB L 167 (1668 D27H) @
ERCTET, FMEEKRLRDLRILL -1,

2. Tzl aEHOY L 5EREE Hobbs BEQRIRICONT

Ve s EHRPBERLICHEMEAT Y = v 2 B (Hobbs ) wWRAT 2. —7,
SEEY = Ay 2 BIETNTARTSH D, F0 5 b OTBEFHER S 5\ LB B D
SBERR D% D3 U o v R TR o DT, SRR DY Y o v ReEEE & Hobbs X
DBEIRIC DO THE L,

a. HULoRERESHDWEREKRTCHITS Hobbs BiOiiHE

) v v R ERR & B & T, BRI k)% Hobbs TR DM R A 7R T
& Table5-11 DX 5Thbd, Vv FREREMEKICKT 2 Hobbs kDK EEIL 25%
(48¥kH @ 1288) T & ik o2, FMFEEEERIC KT 2HHE 13% A50%kd o 208k
CHARD EED oTco 7ok, Hobbs B —3 L7z 328D 5 H 6 HRASTHEWER /R Lk, =
RBHET_TY ) v v EBEBETH - T,

Table 5-11. Detection Rate of Hobbs’ Type Strains in the Salicin-Fermenters or
Salicin-Unfermenters

Detection rate, %
Groups of
_ Hobbs’ Type Non-Hobbs’ Type
isolates Total
Heat-resistant Heat-sensitive | Heat-resistant Heat-sensitive

Salicin- 12.5 12.5 10 65 100

fermenters (6) (6) (5 (31 (48)
Salicin- 0 13 3 84 100

unfermenters o (20) (4 - (126) (150)

Parentheses show the numbers of the isolates

b. Hobbs OHER &LV L o REREL ORR

SEEY 2y 2 HO—ENEY Y YV RBEET A, TORBNZ I a2 - AT S X
5ICHREL TR, BEDERNBHETH - T # ALERULEE e b OB %0 - 12
BT, KECEIRRD L 5 CBEOAEREY b Ty ) > v R L Lz, Hobbs niE#
BRI ) v R RELAEVWD LI RTWSR, RBREBECIVEETIZELELZDRDO
<, EELME (1~138) o TLdd TRABR Lic,

Hobbs OE#e 13k 5% 7 #kpSH ) & v RERSHTH H (Table5-12), & it B
PEAM o7 8238 (2 ) VXER, HADEWIE BICHETH oo F7o, 4HE Hobbs
Beeik 328krho 12823y v v EERETH D (Table 5-12), L2avbiidlick 5
FD5H06 HATWEME R TH o7 (Table 5-11),

Hobbs O&FEME v ) o v FEFEAE L DEFR% Table5-12 iR L7z, Hobbs #ZE#ER
& 43EE Hobbs fifk 2 2 &b ¥R Bz owWTRsE, 2, 3, 4, 5, 6, 9 KX
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Table 5-12. Relationship between the Salicin-Fermentability and Each of the
Serological Types of Hobbs’ Type Strains

Groups of Salicin Numbers of strains
. . Hobbs’ Types | Total
strains fermentation 1 2 3 4 5 6 7 & 9 10 11 12 13 l
Standard* + o 1 1 1 o0 t 0 o 1 O 1 o0 1 7
- 10 0 0.1 0 1 1 0o 1 0 1 o0 6
Isolated + 0 0 0 6 3 0 0 0 0 0 0 0 3 [ 12
i
- 002 1 2 41 0 1 7 0 0 1 1 I 20

* Distributed from Dr. Betty C. Hobbs; Central Public Health Laboratory,
London. Tested three times on the standard strains

OL3E CixE—HFERRA Iy v o v REEG M L Bk FAE L, Hobbs D&HFEA L+

Vv v REEERE & ORI IRBEEMEIIEED b e 5 e

% B

bREOY =Ly 2 AR A T OM WK (Hobbs THIZ L % & Wbhb, RTHE
HFINC LT B 6~ 9 Bl > TREENL LSO ARRAGEE X hice  HRk O 2
M DR DMORBREIC X - THEI WD TR E L, B A58 Lz 32
B 5 H, ¥ SRR (100°, 6045) &R Lice SEBWE AL D 5REL 1z 166
BTN T AR RS fadr o ico o T, IEVLER (B0°, 20%) AWEMEY =1 =B
OBHKEBELARE YR TEEL2DRD, LL, COFEEN 1) WEMHKC X 55
(TR L ORBMINC X 2755 2IFMEMHRC L 5 B CHERTE LI v Er
BT 200, i) B X 0GR BRI X 2R OMIC B2 IS, thby =
VY S BEEABENARBLCRTOM I Rbh TRy, e—tva v 2 BMihuigy
ik & < IR EME R O R T AMBEAC REF L, e 80°, 205 M o mBLIE R I fo B
BB O F DNEIRNCFIE L, FMBEEMROBTF ORISR T 2 = L &5
R A DA, i) MEWERO DB TOEBTPEMBWERIC X T, ZBLLEHISh
BT ERBERTHOMIELN TR,

INEVE s B 438k L7z Hobbs B 118k @ 5 6 5 ¥RTFEM B ©H 7= (Table5 -6 £ X
U'5-7) LinL, ZhbIFEMEMERTE 80°, 205 M onBVL B 2 THEES Ty
50T, HHBEOCMEBMELBTEL Tt DTH D, FE-T, hbsEE Hobbs Hlika3,
HRRETRMHATER LB, EEORE « I THOMBMEICH L2 T, ZTo%K.
WIS DR REED D Do

7B 9 B ETOMICEED B L5 Hobbs Bl 9 MBS, £D 55D 7k
(T &t 3 R, FEMIBE4 B 117 Bieppish T3 (Table5-8) D X3z, —
EREID, —ERABKS (7 A0 4 RERSH0 2 BIKS) OmBdkiEn s, MHEdED
BT IEMR Bk > Hobbs BB MNERIICHRH I hicZ 1%, BRIE » REREDFEDIZ
iz, BERET & L TEETOBNOHERENFE LD THH 5, ZDOARELT,
RSO IERTERO RGN DMEME Y = L v BB S Wi o tEEND, AR
By =y WEREEST LT bEBZCEIMICTbhs L HEEL TV %,
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ATUREN 6 ~ 9 Biib oo TREEOGR -EnBME»bER (68~838%, BE A
X B) BRI h, Fhbo—iit Hobbs lic—F Lz LAvL, ZhbEMEWRE -
SEERIE, TRTIETFEBEL O Sh B, WEWERER CIRgER 2 ©H » 7o
Hobbs &4 Xt B4k T b 5 BEROREBEE AL T LS MEW 2R T LB bine LT
W5, Hall B79%, mnEyssE (100°, 605) 1S Y7 =4 v WAL BmHEI T,
EIMBERNOHBELICY =Y 2O 0.8 MEMEZRTICT Eleholcl L b,
Cincinnati &\ 2 BHBX ALV IMBGAREBCIENENKRC X - THEERI LT ER
ZERDELTC D, Fill Sutton 580 § IR EMEDO K Y = L v 2 FHIZ XL B R
FEEALHRE L, FRCIBGEEED ZKFRICL o3 D& LT\w%, ¥z Hauschild
BADIAH R L0 e P DBEN CIHEWED s T 2T 5 EED, & MCahEEE
BRI IBEBBZEXMEL TS, fE-T, AREDEE - EmBduaiksr b, WEWET
Aol s, ARBRRERCBEHI R, Zo—#s Hobbs Blic—E Lz Z & i
BMEEENDERTERVEELDRD, Tk, FOETERDIS5CARTI S, &
B ) B S 5\ L AAEEGS b & ABES SRS, £ o—#iz Hobbs Bic—3
Lo '

EERREOURRIDAR Y A v HABCERCEEI e LpL, V=AY
2 HIMRERSERTH 20T, BAFIRHIC L o THEI R THINBYLE Y Z T
BLELTRYEbLbh T AE, AEIMBENCABCHEE T Z L XELLREV, —
7, 7 = o HRGIC X 2RPHBERORERICIRD SX 18D HENLEL Wb 582,
Tiebb, AHAREOERC LIAAERPEORFANRLLLR VDRI O L 5 inHH
CXB5DTHA5,

LB SDY =Ly 2 BHOBHEE 18% LT (Table5 -3 R X 0°5-4) &3 Eeh
oTce G2 FHREAHEOBEM Y, BEECTRCBMEE L, vl va
BEHARDOLRINE LTS, ThbDZEND, YA Yo EHARBEBECRENCER
HEO5HAHVIEERETY E LTEETDHEFEZE . LirL, =2/ vrOlb&TIL
6 AR OSHENG, AV FOPEETCHLIRBFO 4RELSL Y 24 v EAR
HENteo o T, vz Y2 BHREBELTIOREBPRER TG SMHML, REOEHK
Lo TRBILBERCBITL, T2 8EB3 N5, FELSD LAEL 5 OAENA DY =
VYA EWEGEEL, SHERIAEOARRECHRTLILEABLTWS, ki, ¥
bEn B oBES Rz 328k (Table 5-2) ©5% 5#k (WEE1#, JEREWE4LH 28
Hobbs #liz—3k L7- (Table5-8) & &i3¥H Sh b,

vV EOFEECOWT, BEARLSKEELLHBLTRSE, ARENOHE
Licy = v 2B (BEZEEC—H) O5bH, EINBWRE-SEROS L SEEC—3 L
fo s, INEGR-EERR, & QS BME-SERE 0L B SEBIL B Lich ot 0T,
BRBEARNRICY =LY S HARBRTHHEET, SEECHNSWNLYREL TRTh
BB 5o

SBEY =Y DB S EET B LB L B IL ) v v RERR LS5 o
VAL TH o lce FRMBWESERORT 5Ty Y v v RBEETH -2 (Table 5
-9), Nishida 567 BHAFERIVE L 50658 Licy =L v o oo, S8
REOMBMBEOBENBEIEEY Y & v BEIGEROBHENEL 2, EhbiFl o
B ES F Vv BLEEROBRERLBEL 5L LTwW5b, AAEZMSE LeAPRT
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3 INEE A SRR D B WX EWERR R Y o v BB A E RIS oAt (Table
5-10), Nishida & D354 & FRIC, IMEGLE S ) o v FERBBIERE O BB IR (e 1F
Alickds&Exbhd, BEEOIMEGEND G LICERFPICR D% €5 5 v ikLE
PERROBHARIT 16210359, ) > v REBHEIROBUH IR 65212 Thn e D B o o
Nishida 534U x 5 5HEOB AR, MBLEC X ) €5 5 v RO R HR
LicWE LTED, ARECRTZ Y 2 b v HOBLREEL T 5 L 0L E2 b,
BRI, L2 L, Nishida Hix—5C, €7 FVvREEEECLEB b s03€5 +
VIRALEER TR L, HEHhROBRA (24£M) X v EEEYT (€75 vIRIEBE) wivb
5ELTwbo

A EE SRR O/ 4T ) >~ vERBETH o7 (Table 5-9)o F 2[RI FEEEBE IR
Xtk X 9 b HobbsBIw i3 2 —ZENE <, Lo blEE:TH 5 HA %7 Lic(Table
5-10 3 X085 -1 ZOHEEND, RPFEENGEE LTRRENIOHHET Iy =1y
BOBRAICY > Tk, FESERERD S by ) v v REBERIL L QKBRS RIS
AT

B #

BRELERICHD6~9 Alibi-T, THEOERABE (53R I0MNLE) »
By xyHOBMHYRAI, BiC, SEEKOBFRELT, Hobbs M, MEE:, -
VR P O#BEEYRBRL, o¥OERY B,

1) BEE 193EEN DY =L v 25 1984k GABEOHKE) 2ol Lic. SHEREET
FTRTAMCHo7ce FROEMBIGEND 6 ~9 Aillhlco THE (68~88%) v =
Ay ERBEHE R, I0AEBEHE IR oce HIEENbOBHIZ—H D AaESL
B TERFERTH - Too BeihaINBVLEE (80°, 2047) T5 241tk o T, BHEFRITETL
eI &L, MEdE (1000, 60%) BRAAEIRICHBEES hice  F o mBE» b oBE Lic
Bk, & itk EER D% 1k Strong & ORI EHEEIC B Lisd - oo

2) GHEY =y o B 1988koD 5%, 328k (16%) 2% HobbsZliz—3 L, Hobbs ® 2,
3, 4,5, 6, 8, 9, 12 pxv BE-EhrBREI . MBWENDSEELEY =
NV o BRI B T BERRIC e C Hobbs B 535 — BN E L, e mBdiifn o
23 7= Hobbs Z11¥ED 5 b 6 BRIXIN B 2 TE Lice EINEE{ks 5 Hobbs Zl#k2 6
~9 Biebhlc-> TEELTHE SRz, LA L, HH X ic Hobbs BI2LERIT\ 0 3 it
A RI I olc,

3) Dk =y 2B 198D 1 /4 (48K 2\ ) v v RERM CH - 7o ML
Tl, S 158D 5B 11k ) o~ VREIGETH - oo F FARESREHROB RN
BRI EEIRRTEL (65%), EINBMASRERD CTEr o (16%)0 U v v HEER
o EEE D Hobbs BT t3 5 —E it 25% 0+ Eein-ich’, FRBERESERO R
(13%) % L Ehr o1z Hobbs OEAFIFI E ) o v FEELRE & OBIHEIXFRD B s
oics
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£6E AAMIESRALOY:ILL 1EOBREELVESEIC
ERTZATEOTH
F1H AANIESHEVERATYEASOARY LS 1 EOBKHE

vz HIC X HRPER, bAETRERAOTEE - MIARDEMT, BEHEOD
FRE « TR X 5HE LI S\,

BIETl, AARE. MTAEROEFERTHIEMBEENDAT Y =L - BHE
CERCHRHE S h, ¥/c Hobbs BRI h 5 & L 20 Lice AEiTIL, £EARR
DELE, RARERRSIVCRATIENDLY =AY HOBREYRA, SEEkROSEE
ERF T HobbsB DI F 4 1570 » 7o D T OFEREZ TR T %,

£ B F &
1. SEEEE L ORBEM

HARANERIESTHHNONEETEAL, AFHLEBI4~5° KEBEX, 4B
Wy =~ s OSBRI Lico ARV ERBS IOBREHEN DO Y 2L o 5
O SHEEI969E 7 Aic, BATIHIEASOLGEEIFAED 7 A0 610 Bitite» T - 720
VMR LB, BT 42, Bb 26, LA FIEC 19, r—vv /g
T 20, AREES 26 KIUARTOVE 118 thoio

2. Tzl aHOEHE - SEEEEE

LAS i iV CHEREL, DI CWHERE COMERET 25825852
HOFEC L o Ty =AY HEhlE LT 7ok, ARRNIEEICME Lict, m#
(80°, 20%) WL ML T TrhEhdg $o% LAS £ 40ml wHE L 7c,

3. EEENORES & UHIKARRE

SEEHRO Y = v =B E LTORMBILITFEOEECH 5 7zo 7272 L AGACo Bic
L BRFREARE @R L, AECLHELIERORBRIKLE 2 -5 2 ficiid L.
4. DBEITLL 1HOERELBORAE

SEEY =Y 2 HOBRELTORTBIIES B-F 1 HCBRHE, Thbbey Ak
AV HERMEC &5 FERRIC X - %o

5. it B &R R

7w ¥ — MEEHITESE LIcE% Y 100°, 153 X0 60 nBT 25 B- £ 1 fioh
%f\dﬁﬁﬁ L7

6. SBEYz L aE O Hobbs EOREREK

a. HE: CWIIESEREM R ERE A HAEKCBEEX Y, 10mg/ml 0BEEREK
2IEDHIR & Lico

b. Hobbs BERIAO%EME : Hobbs » 1 ~13THEME RE(LFTER » 4
Fﬁb?’:o

c. BERR:®AME] (1~58),1 (6~9%D, I (10~138) oK 1FHEAT
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A FERizEy, PEOHEX ML TIEAT D, 1 0D BIRBE RS bhics
EFORSIMEYERT A EREFMEY BT & A UEE CRERILETR e #
158 LA I B et 2 R 1o T 15 0 & 5 & WiARE © Hobbs B & JRIE Lo HEREIT
AFEAEKTIIRE LW Z & X FER Lt

Bamis], 1, TowTFhodbBELLE XX, FUEY 100°, 605m#AL, HOR
BIBRER a2 T 272600 ZHTHEE L\ b OBFIREER & Lico

£ B &K R

1. ARAYVERKLIVCARZEASHALOARY L 2 HOBKRY

7 ACHEA Lz B b B T OV ERAEELR OB (80°, 205) % X OMEINEE D>
SOAFY =L v EOBKEES Table6 - 11278 Lico DHEEMIITXTARTH -0

Table 6-1. Detection Rate of Cl. perfringens Type A in the Kamaboko (Fish Cake)
Products and in the Dried Fish Products

H 0,
Samples Unheated specimens Det(ig;;%gdra(lg?)%? 20 min) specimens

Kamaboko products

Agekamaboko 26 (11/42) 17 ( 7%/42)

Chikuwa 27 ( 7/26) 3.8( 1 /26)

Mushikamaboko OQuter 11 ( 2/19) 11 (2 /19

Inner 11 ( 2/19) 0 (0/19

Cased kamaboko 0 ( 0/20) 0 (0 /20

Dried fish products 27 (7/26) 31 ( 8*%/26)

Parenthesis : a numerator shows numbers of Type A isolates, and a denominator
shows numbers of specimens
* One strain out of the isolates was heat-resistant (100°C, 60 min)

EMERE : BT 2F 2, b bBIOCRABEMHOLEZRTh20, 218XV 271% D
RTAMBRSBH IR, ¥ — vV 7/ EE I TRERE IR ol BLOEE
COBEREABEABC ST TCRE LR, FEL L L1 0BHEBETH -1 fillF,
EHEFH80 1 3.1%, AFEEB8511 26.9%ORTHEARVERNS Y =L > 2 WEKRH
LTWw5o

MEE : RAZEG T, BBkl REBENE, Thith 1% DR TAKEI K
HENEEIhb, BT EECRIVCELAFEC UM TRIThZR TS s I U 1
%DOBHEERTHD, B b TR 3.8FDOHBERICT Eir-Tc. Ialst Btk (100°, 60
5 BHITHEFE R IOCBAGERN D Th TR LT o5 S hic,

2. RATYERICETZABY LY 2 HOBRBIRR

BAT D FonEk (80°, 205 & LOEMEW AL B DA Y = v v 2 O BRIOKH
Rz Table6-2 WiRLico FHERBREITNTARTH 7o 7~107 DB 24N
BAETT 42%, MEWRETEE 5.1%TH -7co ZBDOETHH Y- IL1AIZVTH
nbbEH I hieh -,
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Table 6-2. Detection Rate of Cl. perfringens Type A in Ground Fish Meat
in Each Month

Detection rate, %
Specimens
Jul. Aug. Sept. Oct. Nov. Jul.~Oct.
53 35 50 23 0 42
Unheated (16/30) (14%*1/40) (15/30)  (5/18)  ( 0/10) (50/118%2)
Heated 3.3 5 6.7 5.6 0 5.1
(80°C, 20min) (1/30) (2%1/40) (2/30)  (1/18)  ( 0/10) ( 6/118%2)

Parenthesis : a numerator shows numbers of Type A isolates, and a denominator
shows numbers of specimens
*] One strain out of the isolates was heat-resistant (100°C, 60 min)
*2  Ground fish meat without vegetables : 98 specimens, ground flSh meat with
vegetables : 20 specimens, total : 118 specimens

Table 6-3. Detection Rate of CI. perfrmgens Type A in the Ground Fish Meat
with or without Vegetables

Detection rate, %
Samples 5 -
Unheated specimens Heateip(esc(irge,nfo min)
Without vegetables 41 (40%/98) 6.1 ( 6%/98)
With vegetables 50 (10 /20) 0 (0 /20
Average 42 (50/118) 5.1 ( 6/118)

Parenthesis : a numerator shows numbers of isolates, and a denominator shows
numbers of specimens

* One strain out of the isolates was heat-resistant (100°C, 60 min)

ek, ARTOIEYHEREAT IS LEREATVE LR LSS, WHECBTBA
My x v = HOBHEBI T REIL o w7z (Table6-3),

© 3. SEEE%O Hobbs BQER|

BARERE, RAZERRIORRTIELL TR 328k, 15kkk L o° 568k, &t
1034k D ABIMR 2D HE LTco =B GBERRIC DT Hobbs B( 1 ~138) oHFI 24T - 7
FER, 148k (14%) »° HobbsBlim—F Lico F7cdbh, 1M2#k, 2844k, 42024k,
5E3FE, 9, 11 sXv 12B% 1 i s hic (Table6-4), MRS & AR
RoEGE, BRTIHERSIOCAREZEROWThHL Hobbs Bk Sh, Ik
e b rhZh 1305 3 #Ra By (80°, 204) #thh b 45MS huic,



A0 KERROT =Y 25 45

Table 6-4. Serological Types of Cl. perfringens Hobbs’ Type Strains Isolated from
the Kamaboko Products, Ground Fish Meat and Dried Fish Products

Isolates Hobbs’ Types Samples Specimens
Kamaboko products
12—am 1 Mushikamaboko Unheated
10—dk 2 Agekamaboko Heated*
24—bm 2 Agekamaboko Unheated
14—im 2 Chikuwa Unheated
10—dm 4 Agekamaboko Unheated
24—am 5 Agekamaboko Unheated
26—hm 1 Ground fish meat Unheated
20—om 2 ” Unheated
25—cm 4 ” Unheated
9—dm . 5 ” Unheated
28—ck 9 ” Heated*
3—am 11 ” Unheated
26 —pk 5 Dried fish products Heated*
18—bm 12 ” Unheated

* Heated at 80°C for 20 min

F281 Tz L aHCEETRERSOFH

vy HAEPEE, BLRWABOREEY = v =5, &< Hobbs HkkiT &k
el ->TRz Y, MBARRPERAEREo T b, AETE, vt yaHEREPED
FEHEO—BE LT, %% Hobbs BRI 3 2 BB A D R/ ME B B EE & 3
ELTce BICEPRIEFRIORAY — - V&G, By =1 v 2 F (Hobbs #
B O&EBRATS7 VA7 T <A FOMIERES X CIRIRE O E8a s Lico

|. Hobbs Bty z LL aBDTYLTSA K, FISH4 oYL HETyI 0L
%4 B B

HELPETHFIT SR T I2RBHEFIDO S BTy 2 Yo B ED Clostridium JE#H
BB bDX, 7 V475 <4 FORCTEROD, BEHCKTT 5 ME 0RZ ki,
FA—ETLERC I > T iRL, FRABREHC L > TbBEY 5T %, vxiv
SO ER AR E U TBHEROBRC OV TERE L R4 57\ o, Hobbs
7 A5RE (EEHE 134k L R EENHE 3280 w3288 %, 79475 <4 FOERMCT
FIYVA 7YV vEEA e VRODOWTHERR L, %o, A2 —RALE{F P Y v A
MR BEFEFI ORI R Lig 3885 LRBR Ui

£ B 5 &
1 BB E K

¥ Hobbs #lw = /Lo 2 B ASEHAHI L 1m0
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Bl 5 F -5 2 filciial L7 Hobbs BUEEEE 13p#k (1 ~137),

BRENEK  FHO0RRBEOFRRLHLENOIEELIcbOT, 28 2%, 381
¥k, ARSHR, S5TTHR, 6FE 14k, S IR, 9MTHR 12814, HIUY 13E 4RO
it 32Eitro

2. HEMEA

TYIALTTwAF(2-(2-79) -3-(5-=1tmr-2-7YA) -T7 VAT )
(FF) e R EPRUSREL

FEFHA 7YY (TC) =oeeee BAV £V 8

24 m Y EAERE (TT) - A=54«9)y—48

LEaobEF: 100ppm KERA AR LTl E, HEREE U TEREATERL, 3
VAT 7 45— (0.3m) THBERE L CHERARHICITM Lo

3. £FLCHYIHNELREDHEE

BEERENLZ v 7 F 3 — MEEHLT 37°, 24R[EERIS, FOEGHNTOLER A~ b A
v7a—vayv7eA (Difco ) CHEEL, 37°TURMATEE L, - DRIBRRD
0.3ml Fo%, BHEH%ZE 4 OBRECHNL-RAREH 10ml 8B L, FEFKCTT
BE/NEi-#E Minimal Inhibitory Concentratien (MIC) ®#5gix 37° ¢ 48 BRRsE
BRCATOERY ARMCHE TS FEC X oo AR, 0.2% 7V a2 — A~
Y 7a—Pav7ea (pHT7.0) R bHEA LS, HICLERRD DA
IORA (A, A vEF) BHEBELEMA L. ThBLEBHIKE, MTLCEAD B
BRI 2 fEEOBEKENL, IDHMERRCABEL, ARCEEKENL TRARCD
EL, pH 7.0 mF@stk, 121°, 15 MnERE L TER Lic, 7k, SHRAEOERILT
NS + — (KEBEHFAFTA, Deoxo #HEH) TlIl -1

2 B B R
1. Hobbs BIE£KG L VAREIMRANKOLETICHT S, HEAIOR/MEIERE

a. HEBREHORE

BiEFoEBcEL T, ‘BRBEARVPHERHOHRCHEET DS LIER/L T LE
BHbo COBMEHETHIcD, FARMK, RARHKEK (v KIFBA, (1 vEF A
FEA) BIO 0.2% 72 —Ai~— b V7 a—Pa V7 v ARHANT, BERE
DOEELER 919 (4 2D wowTEEAIO MIC % RIZEHE LiciER%  Table 6 -
5mRT. RBEWOMEC LS MIC 021X, FFRIVOTCTIEE s A bdOIT,
TTTLhINERDONIIETERN oo Mo T, UBEOERTIIER L\WEDO0.2
B —Afnn= A VT a—2a v7r AR HNT MIC 281%E L,
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Table 6-5. Comparison of the Minimal Inhibitory Concentration (MIC)
of Furylfuramide, Tetracycline and Tylosin for the Growth of
Cl. perfringens Hobbs’ Type Strain*1 in Four Test Media

MIC*3 (ppm)
Media (pH 7.0)
*4 FF TC TT
Heart infusion broth (Difco) with 0.2% glucose 7.5 0.25 0.50
Beef infusion 7.5 0.25 0.50
Fish infusion*2 A 7.5 0.25 0.50
B 7.5 0.25 0.25

*1 The strain 919 isolated from fish was tested

2 A red-muscled fish, mackerel. B-----white-muscled fish, white croaker

*3 Determined after being incubated at 37°C for 48 hours

*4 FF--furylfuramide (2—(2—furyl) —3—(5—nitro—2—furyl) —acrylamide],
TC:eveee tetracycline, TTeeeer tylosin tartarate

b. BERGBIVARENBBOLFTCHTS, PIBRIOR/NMAIERE

Hobbs #E#e s XL R RBESHREMKROEFT LTS FF, TCRIOTT® MIC
% Table6 -6 1T,

FRIoWCHat+ 5 &, Bk 13h o (B 6.74#:;, 51%) © MIC
0.5 ppm TH Y, FOHEEMEIL 5.0 ppm THolze LA L, FEEHTIE MIC 23855
<, MIC 2.5 ppm D} DD &< 2P D3BLH LD, TORKEMED 7.5ppm TH -
o

FFOBRERECR TSy = v Wit T 524 FHIER MIC »2b85T5E, AR
ROBLRCKT A HTTRE 2.5ppm T, EERLGSDTSE 128, $ihebb 255, &
HERR 328kASEE 23.1%k, Tabb 2N Th EnEBRIIEShice ElcRE A Y
— e~ PEXTHHAEE 5.0 ppm Tk, 2E#ERR X OSHRD 94N ThThEF
HIEI i,

FART ) HPCEM LT FInELEe X - THEYEET S & Whbh 5860, fajh
BMBHDLCFEAN L s YV —— P OME - BB TH FF 23D 2BERETA LT
E, FFBRE T, BERERC X o TINBWERT R - B35 F F OM1R%)
B3 P TERVELEZDRD, '

B~ LY ~w~2ik, FF 20 ppm DEMAFT IR TE Y, FiomBuiEc X
5 FFORBEITEWEET b)Y v ADFENC L > Tl W FIETE B8V DT, AR LY
—t— Y DEEIL, BEBICRT ST FOBERL0YHiH—D7 & $30%L) 188
—¢ L Th, HRAEKRCSTEBEIESRIE BRTELTHS Y,

T O\, FEERTLEEH 64%) © MIC 22 0.10 ppm & &L, LTOKEE
3, 1.0 ppm £ & EEBHDOHN, FHHETCIIREH (74%) © MIC # 1.0 ppm <,
ZOBREEDS 2.5 ppm LR D ED T

Fiz, TTO MIC §, BEKRTIRIT 69%) » 0.25 BB\ 0.50 ppm TH B
DA, SR TIIREE (88%) 78 0.50 BB\ it 1.0 ppm & 33 Eh 7o
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Table 6-6. MIC of FF, TC and TT for the Growth of Cl. perfringens Hobbs’
Standard Strains and of Cl. perfringens Hobbs’ Type Isolates from Fishes
MIC*2 Numbers of strains®3
Drugs | Groups of strains*l
(ppm) Exp. I Exp. II Exp. IIl Average %
0.50 8 7 5 6.7 51
1.0 1 2 6 3.0 23
Hobbs’ standard 2.5 4 1 2 2.3 18
5.0 0 3 0 1.0 8
7.5 0 0 0 0 0
FF
0.50 4 5 2 3.7 12
1.0 8 8 10 8.7 27
Isolates from fishes 2.5 12 11 9 10.7 33
5.0 7 5 9 7.0 22
7.5 1 3 2 2.0 6
0.10 12 7 6 8.3 64
Hobbs’ standard 1.0 1 6 7 4.7 36
2.5 0 0 0 0 0
TC
0.10 0 0 3 1.0 3
Isolates from fishes 1.0 20 25 26 23.7 74
2.5 12 7 3 7.3 23
0.10 3 3 3 3.0 23
0.25 4 4 6 4.7 36
Hobbs’ standard
0.50 5 b 3 4.3 33
1.0 1 1 1 1.0 8
TT
0.10 1 0 1 0.7 2
0.25 3 4 3 3.3 10
Isolates from fishes
: ©0.50 15 15 12 14.0 44
1.0 13 13 16 14.0 44

*1

*2
*3

Strains used : Hobbs’ standard—13 strains, and Hobbs/ Type isolates from

fishes—32 strains

Test medium : heart infusion broth with 0.2% glucose

Strains which were inhibited at a given minimal concentration
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DX, FFOBELAMKL, TC, TToO MIC 23, EEREY b LHHKCRW
TEWERZ R LIS LIERTRE L ThD, ik, HAEKOMBERE FF, TC
KBIOTT®D MIC & ORICILBIEEITED bR h oize

2. H\F LUILEET/La-ZROFMICES FF, TC &L vt IT © MIC 793’2&

AR I ORISR LCEAEIREOT, HEF 1V abhb i sz —AD
TR NMERBFESIO MIC 1wk JIF TSR Ui,

BEEREHRILF FioiSHid o BERE S 28 L 2 Bk (822--- 9 F, 019--- 4 &),
R L OF FoEH 38\ 2 e e R 8238 (27 D 3E#HRE Lico

a. (kT PUILOFEMICLD MIC QRS

BEABROET X 3 B 1 ) v AFRICHIEIS R, 6 AT b Yy AGRINCILE

Table 6-7. Effect of Sodium Chloride Concentration on the Growth of
Cl. perfringens Hobbs’ Type Strains

NaCl %
Strains
0.5 1.5 3.0 4.5 6.0
Isolates from fishes 822 (Type 9) s H + + —
919 (Type 4) W H + + —
Hobbs’ standard 8238 (Type 2) +H H + + —

* Symbols : degree of growth after 48 hours at 37°C, {f=abundant, -H=moderate’
+=gcant, +=trace, —=no growth. Basal medium : heart infusion broth with
0.2% glucose

Table 6-8. . Changes in the MIC of FF, TC and TT for the Growth of Cl. perfringens
Hobbs’ Type Strains by Adding Sodium Chloride or Glucose

MIC (ppm)
Drugs Strains | = "X {dition of NaCl +2__Addition of glucose

0.5%  1.59%  3.0% 0%  0.2%  1.0%

822 7.5 7.5 2.5 7.5 7.5 15.0

FF 919 7.5 5.0 2.5 7.5 7.5 7.5
8238 1.0 =050  <0.50 1.0 1.0 2.5

822 0.25 0.2 0.25 0.25  0.25. 0.25

TC 919 0.25 0.2 0.25 0.25  0.25 0.25
8238 0.25 0.2 0.25 0.25  0.25 0.25

822 0.50  0.50 0.25 0.25  0.50 0.50

TT 919 0.50  0.50 0.25 0.25  0.50 0.50
8238 0.50  0.50 0.25 0.25  0.50 0.50

Basal media : heart infusion broth------ *] with 0.2 % glucose, *2 with 0.5 % NaCl
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iz (Table 6-7)0 0.5, 1.5B 2\ 3.0% L7 + Y & A% ¥R UK CHEEET
BHID MIC %WE LciER % Table 6 -8 wmito, Tibb, 3.0%M L bV v AWM
e R (0.5% % b7 Y v AR ©EXRT, FFLTToOMIC 281/3~1/2
WA Liend, =@ MIC A LT + Y v AEREOHMING X b A E RO 4 F 24
MDD THS . L, TCO MIC 113 % T bV v AFINC L - TE L L
DyoTzo

b. ff}L:l—zimu(:J:a MIC @#/m

I3 — AYRINES s X ORI T 3 A B E IO MIC % Table 6-8 1@
~To

TToO MIC 12 0.2 58X 1.0% 7'V 2 — ADEHEINK X » TEFRMOBE O 2 S8
Lice CHIXZ NV a— AN X ) HERAEROEFTRE S BICeh, FAEFOMKE L
WE#D pH AMET LT T OHEIAFEL 1058072 THA 5,

FFo MIC 13, 3R 3EHO 5% 2 Flk (822 & 8238) T, 1.0%7 1 =—AD%E
IMC X -T2 ~2.5( N Lz ZDBEEIIIN 2~ ADRMTEBNR B, ¥
BB/ T F R0 T590 bt iELbhb, o 1Ek (919) Tiksra—2
whimz X 5 MIC oBimiEEd bhieh -7z

TCO MIC {374 2~ AHMC X o TEolcd Bk Lishot, OMEMIE, BREBREE
WOMEL LD MIC 0%, 7vAF 54427 ) VTIEFFRZ 1 v v vHRBRERCH
NRTPEGEW S TS OFHEI L —FHT 5,

[. BRAVESHZIVEARY —t—LCEELL: Hobbs EEKROELBFCHTS,
TYVLT7534 FORBLEBRE S UVHEEREOME

| Tix%&%® Hobbs e >WTEFTRENTH7 V475 <4 F (FF)OR/PHEIEE
EAHE L, ARET Hobbs BEEKREERCy —v v I/ nEFs, BAY —w—
HHENIBTHFIE I CBED A\ IHERCEEL, BRIk AEREEOAE N
T5F FOMEIEDE, BIOHWREREDOHEYHRBR L1,

£ B 5 &

1. BEERAYzILL BHREROAH

5B -5 2 fiicEi Lic Hobbs BUE#EISHR (1 ~138) @5 % CREWEDR L EVE
BE8238 (28) Rt Lo MEHDZ v 7 Fi— BEHHEEKIL »20E05H L
BHYRE 1 $0E®RT v 7V EKR 10ml BB I, ZOBRERKRLHEZIRERS
LT 5 iFEL, VECGUEEK 10ml iz BERBEIETHEA LR,

2. 7YL75%4 ¢ (FF) OFm*

FF (LSS % 0. 4YREC O AFAFLAT I FICBRL, ChrxiiEoREs
ERRHCIRINES Lic,

3. BREBAF—-L4hEECHSLITARY —E—C08E

D = FhEES : EBTHHOENFIECENDAF LTI Y o 8 1.0%%
HINEE Lico chic1kg Y7ch 10ml oEAY = v ¥ ERERZHMNES L, KT
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FEFAHEBECINZBERSA Lico #MX 3.5cm 0=V F v 7 4 LA RFETAL,
75° DEHP S0 MR EMMEE, KEKTEE L, ok, R 313 0EEAHERY
T3 & Table6-9 DX 5Thabo

i) RAY—t—2: BABRARY -+ - 0BEAMRL Table6-9D X 5 THsb, 7
COOEXWCITEREDELF Y v A, L-7AaAEVEEF I )Y AR XOHEMEBS +
V7 AEEINEA R, 5~10° 4R BBIERE Lico 2E¥ T v 7V, 5~ F, valik
LU ABETEERMEAS Lico 2hic 1kg Mich 10ml 0BERAY = v v HFER
AIRINESH, T F%ﬁ%@%r@:miﬁfﬁﬁ% Lico #TfE 3.5cm D=9 57 v 7 4
N RAEFETA L, 80°DGHEHIC 504 HIRENEEE, KBEKTES L.

Table 6-9. Composition of Cased Kamaboko and Fish Sausage

Ingredients Cased kamaboko Fish sausage

Minced fish meat

(horse mackerel) -% 847
Ground fish meat

(frozen alaska pollack) 45 -

(lizard fish) 15 : -

(white croaker) 7.5 -

(bigeyed tuna) 7.5 —
Egg albumen 13 -
Sodium chloride 3.0 2.0
Sodium ascorbate - 0.03
Sodium nitrite - 0.02
Starch 6.5 6.4
Sucrose 1.0 1.3
Sodium glutamate ‘ 1.5 —
Lard - 6.0
Pyroligneous liquor - 0.25

(for liquid smoke)

4. 7z aBHRORESE

k4 g W HHK 16ml iz 2,000RPM, 545AE7+4 X Lice ShEFEKE L
TIOREFARL, FHFREBCo& 3AKT o0 LAS EHcEE L, BEY v~ (KFES
AFTA, Deoxo i) T 46°, 48:RIRSEBIC, V¥ ALEE LEHLEELIL0%
vy ElEEE Lico BEDERIIREERIC X o7 Tok, HIRKOMBE RITR
El

FHUK 1 1.0% 429 <7} vk (pH 7.0, 121° 155 MERED 8.9ml ic 5 3BE L 710
BL-TALEVEEF Yy ABK 0.1ml 2 HERNCEM L,
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£ B B R

1. =2 UhHEICER LI Hobbs BIZEKROLEFTICHTS FF OREIEHE
SLUVEBREEOLE

Hobbs ZiR#4: 8238 #HE L THE LFRHEMy —~ v v I/ EEc®5°, 20086 X
O 30° WHBL, FIEDCHEIEEY =t v BOEERRE LiciERs Table6 -10
w3 FF 2.5, 5% X0 20ppm HEMOSHEE, 30° Tik6 Hp Ak 13HHEI, 20°
Tl BRI H ADREZRDIN, 7 v EBROEMLE® OBELRRCREDD
hichotz, FRERMOBAL, 30° T2 BBy AnFKEL, 1.2x107/g ko
=AY B E T ote 20° T 8 BRI ANFEEL, 1.3x105/g 0w =4 v = HH
R LT 5° TR = Ay 2 HEOEMLI\H24B HCH RENEF Lo

Table 6-10. Inhibitory Effect of FF and Influence of Storage Temperatures
on Growth of Hobbs’ Standard Strain 8238 Inoculated into Cased:

"~ Kamaboko*3
Storage FF Viable count of CI. perfringens/g
t%mp. conc. Storage days
) (ppm) 0 2 6 8 13 24
0 1.2x102 1.2x10 2.1x10 1.2x10 1> 1.2x10
5 2.5 1.2%x10 1> 1> 3.6 1> 1>
5 > > > > > 1>
. 20 1> 1> > > 1> 1>
0 - 4.5 2.1x108 1.3x105%1 3.6x102 -
20 2.5 — 1> 1> 1> 1>%*1 -
5 - 1> 1> 1> 1>%1 -
20 : - 1> 1> 1> 1>%1 e
0 - 1.2x107*%1 2,5x105 - 4.6%102 -
30 2.5 - > 1> - - -
5 - 1> 1>%1 - ~ -
20 — 1> 1> 1> 1>%1 -
30 0(ct*2) 1> 1> 1>%1 — — -

*1 Gas production was observed
*2 Uninoculated with the strain 8238
*3 Process : immersed for 55 min at 75°C in a hot bath

2. AR/ —t—CEELK Hobbs BEEKOLEF(CXTS FF OBLEDRG IV
EREEOHE

Hobbs B #E 4 8238 MR L CHLE L F FIEMAR Y — & — Y% 5°, 20°% L8 30°
CHREL, IEDBRI LY = /b = WOEFHBZRE LicfER% Table 6 -11 /Rl
7zo FF 20ppm HINOBERANBRBRE C2THMKEL TL v = A~ 2 EEOMMS #
AFELED BRI oTo FFRERMOEAIL 30°, 2 A Aa e L 1.2x107/g
PDEow iy aBiEnolee 200 TIX 27TB BRI ARELRD IRy =4 Y 2 FHED
BINL5° OBAELERCRDD I 00
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Table 6-11. Inhibitory Effect of FF and Influence of Storage Temperatures
on Growth of Hobbs’/ Standard Strain 8238 Inoculated into Fish

Sausage*3
Storage FF Viable count of Cl. perfringens/g
temp. conc. Storage da
o Vs
¢cy  (ppm) 0 2 6 10 16 27
0 4.6 1> 1> 2.1 4.5 4.5
5
20 1> 1> 1> 1> 1> 1>
0 - 4.6 1> 1.8 1> 4,5%1
20
20 - 1> 1> 1> 1> 1>
0 — 1.2x107%1 — 4.4x103 - -
30
20 - 1> 1> 1> 1> 1>
30 0(ct*2) 1> 1> 1>*1 —_ — —

*] Gas production was observed
*2 Uninoculated with the strain 8238
*3 Process : immersed for 55 min at 80°C in a hot bath

3. BIFLFEIIC2RMCHERE LA Hobbs WEEKROALEF CHIT DHMEROXE

B3 (BEXx1.2cm) % 2cm WHCE by, 2hbu 2 a7z, 15k Hobbs
TR 8238 BB S - A A BEAHEAEKIL wEERY = v v - WRBK
10ml % ¥Rn) pCclOG BB L THLEE Y v+ — VIZ 1 28 Lico fllod 181k

Table 6-12. Influence of Storage Temperatures on Growth of Hobbs’ Standard
Strain 8238 Inoculated Secondarily into Agekamaboko

Storage Groups*2 Viable count of Ci. perfringens/g
temp. of
°c) samples o 1 Stgrage days3 . 6
a 4.5 - 1> — 1> 1>
5
b 1> - 1> - 1> 1>
a —_ - 4.5 - 1> 1>%1
20
b - - 1> - 1> 1>%1
a — >1.2x107 6.0x105 1.1x106 —*1 -
30 b - >1.2x107 5.5%x106 >1.,2x107 —*1 —_
ct 1> 1> 1> - 1>%1 —

*] Slimy growth of microorganisms was observed on the out-side of the samples
*2 a :Inoculated with the strain 8238 before cooking (boiled for 10 min)

b : Inoculated with the strain after the cooking

ct ¢ Uninoculated with the strain
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BAEAEAE AP T 105HERINE L E, BWEY v~ VEEBRICERL, v=A Y8
BRAHAEKIBEZETEE L, —HXE2EEETHRE Lice 2hboRB%E5°,
20° 3k 0F 30° WHEL, FIERMI LIy =4y~ FOEEHELNE Lok R % Table
6-12 TR Lico EWHEELERRBEEL ZLALFAUERCH -1 Thbb, 30°
TR B 1.2x107/g U LDy = v v 2 B E LTco THILY = v v = HOEFICY
B BKES LB 50060 ThH b, 0° il BEmcnEm L <, BFrE
E YR OERD 5 eSS Tk, FAEOABTCLELBEINEENESTED
NBEDTHHS Do 20°TIE6 BT H T OFAEZR Ry = b ¥ = R OHEINL5° D8
HLERCRD RIS 20

Z £®

BATHEY, ARKIERR LOCRAERESEN D, ENEWE4ED L & ThThTse2y,
Q1B TR IO FDERT, Fiz, Mk B0°, 205) HWEDL ELThENTFH5.1%, 17
BUTH IO ORTABY = v v = B S h, 58 103%05 b 145k (14%) 7
Hobbs Bliz—% Lize ¥z, RIBE TR LS, EHABEID LAY 2 L o o B
AR I, SEE 19880 5 B 328 (16%) #° Hobbs Fic—F Uiz, —77, 1965~
1969 DHfFT1912 L B &, LAE TORPEBEREMHHD > H 36.1~46. 4% 13 EHRHE
RRETH D, FIL, AEC L HRPBOREMRIEMRT, FRLEZOREZECLITR
A BEEAMEL T8 &, FRAECLLRPHEI BB BTHEIRLWE
ELELONRBO L EREDLEELDE, FECLIHAPHFEILIECE N ThH D -
EEHEWEEZDRD,

Hobbs FUE#E#E8238 4 ML CHE Loy — vV I/ EE LR IVRAY — 2~ P D%
&, 30°, 2 HOIFERT 1.2x107/g LIEDy = v 2 FHEICE LT, i, BT EEFC
CHRE GEE Aid 2 W IXEIC 2 IRIICEEEERRS238 B L 1nBE, BT 1 i
FTOBKPLELTbTRRBLLE XTI, 20T Y 2 L Y o HOEFITRD D
Rich ooy, 300 R\ Tkl BEIZ 1.2x107/g Ll ED Y = A v 2 EHICE L Toe 1,
oAy EEHE MITEMNMCEREL - BEEFEE - MTEROBEL, EEY o1 v
= BN 23~37° CIT AR IC, 12~15° CIilkx ICHATET % & & MRE7T-99 X h T\ 5, £
5T, KECL5AEPELIHIET 5 DI « I TAXESLHICEHL TI0° U T IS
BT B0, 60°LL LORE TR T 50 L TARH OMIEA LT 2 BLERDH 5, IRIEFHB238
ERERELIr — YV IDEEIBDVCIEARY e~ VR CCHRL G, 24RH 5\
X 2THBECRCTHEREY = v V2 FHITAR Lo o T, — BB LD THERK
E{HBLAWE S CEETALNEND D, ek, BREPTY =L Y2 EHAEHL Th—
BB e, WEWEY D> TLEARETHLLR L L 5 RitEMRT IR 2 28
LOERE LRV #6-C, EREMCHEMSUET IR L 5 BFhEO TH e
DTHH 5,

eV I EIRE IR IOBAY — 2~V FFE TR EROLTEE, Thbb 2.5
ppm 3 X0 20ppm FOWRMU fBE, By = v B (B 8238) 11 30° @k T
L EDOEBRBIEE e, LaL, ARESH HobbsBbkOdcil, MAMIIRS Ieh -
#=FhEL, FEO MIC 22 7.5ppm OEMOFEL DT, M EF BT L HRE,
Ficbd 2.5ppm O F FIRMCTEARBFBECTHToaTHoREPRTERVWEEL
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bibe H-T, FAE s ITHD 2V ZOBRET 5y = > o FHIZ X 5HERD -
ZhPEEERIER DI,

E #

BRRVER, BAZERBSIOCEATI LY Vv HOBRMRERS, SHRKE
DFREET e 50T Hbbs#l (1 ~138) ORBIZ1TIc-70 7, %3 D Hobbs Bk
CXTH7I07F5<4F (FF), F+5942) v (TC) BXog4mwvyv (TT)
DR/MEBEILEE MIC) 2MEL o FHCARRIERS XORKY — v — %k
SR (Hobbs B DOEBRWT B FFOMIESED 2\ ILIFEIREDEE LR
L7z

1) BIF»FEZ, B OBIOERLIFIEZ (7)) by =iy BHORHERILE
InBERAED & & 11~279%, n# (80°, 2047) Bk b & 3.8~17%TH o7co APFES
(7 B) DHBELEMERIET 27%, MBWHGT 3% Th oo BATVE (7~105)
DLELEMBRR AT 429, MBBETFES. 1% ThH w o FHEY = 1> = B 1038k
(IBEOHEME) 3T XTAETH o7 FD5H 148k (14%) 7% HobbsHiz—3% L, 1,
2, 4, 5, 9, 1l X0 128 -FE#Hr BN iz,

2) Hobbs ZUEE#ERE (138) % X O AESHE HobbsEtk (328%) DEBRNTAHEF,
TCRIOTT® MIC iz F#h# 4 7.5 ppm AT, 2.5 ppm BT L 1.0 ppm LT
THhotoe ZhbBEFEHIO MIC 11EERL D L BBESHRCE - TEWEHE RS
Nico FFREIOTTO MIC 123 %7 + UV w AT Lizas, 0.25 5% 1.0
%7 — AGEMTIERC X > TN Lz, T CO MIC iz z bR X - T2k
Lich 7o

3) Hobbs BUE#ERE 8238 #EE LTy —v v/ EEF IR IOARY — & — Ohilss
LiciBe, FRERM, — o v 7 g Tk 30°, 2 Ac 1.2x107/g LIk, 20°, 8H
T 1.3x105/g DW= v HEIE LI, 5° R TIEY = L v = EHHOBEINL i\ 5324
AL AR LI, FFEGMBAY —~208E3 30°, 2 ©1.2x107/g YEDOY =
LY EHBICELZ, FF 2.5 ppm MERM, —> v 72X 2K XOFF 20 ppm ¥
MEAY —2—2i% 30° KRWTLEBEEOAET I Sind o, B 8238 T
FITCRFE E MidA VB 2 RICEEL Thb, BFriEcrkvy—Lric
1 3o U BSHAB L2 ThTRKEB L 128546, 30°Tiil Hge 1.2x107/g U ko
v eV HPIEL e 9° B LU 20° TREEFEOAFTRRDbRd o1,

FTE KEEREHTIV LY HOFBRESR

H2EBIOE 6T KT, LASEMA A TARERS JORARMNIARND v = L
Y2 HOBRHERARI, TOHE, vVFF —EREOHAEN DERY EAET BRI
TD LASBHREREN L SBES iz e, RO HEEMIE 3278 ot 301k (92%) »°
BEX#ERE —B L7~ BEEBI—Z L civofc 268kIT, #5307 HRRB 2\ LY 2
PESRARBRO RN BEAECHEL, MORBERII TN TBERAEEC—FKL 1= (Table
7-1)o ZhOLOERND, LAS Bl (46°55%) #FAL LBEOKERRDO Y =L
2 HOBELEE LT Fig. 7-1 CRLEFBRETADREIND. Ticbb, LAS Bt
BEY Lo Ty =AY HOWERBREEE L, LAS Bk 5 I N C WK Tk
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Table 7-1. Agreement of Egg Yolk-CW Agar Positive*2 Strains Isolated from
LAS-Positive Cultures with Benoki’s Criterion
Groups of Properties which were Numbres of isolates
in disagreement with Groups of specimens
isolates Benoki’s Criterion Fishes Processed fish Total
products
Iron milk (Stormy 10 10
Disagreement fermentation), negative
‘gég:)k il's Sgcg(t):?sefermentation. 8 1
Criterion neg
Total 15%1 11 26%1(8%)
Agreement with
Benoki’s 198 103 301 (92%)
Criterion

*1 Three strains out of 15 or 26 strains were Iron-milk negative, and also were
sucrose-fermentation negative
*2 Isolated from every one of LAS-positive cultures

LAS medium, 46°C, 24 ~48hr-culture
(Air-tight stopper or paraffin cover methods)

Presumptive | r7
test Pos|iu've Negative
(Blackening and gas)
Egg-yolk CWagar (lactose Aagar) medium plate,
37°C, 24hr-culture
‘Confirmative (Anaerobic jar method)

test l

] Negative
(Lecithinase positive and acid from lactose)

Positive

Cooked meat medium, 30°~37°C culture
(Air-tight stopper or paraffin cover methods)

G U oSSy | S U

Character-tests for isolates

— Aerobic culture
Sporulation test
Complete | with AGACo medium
test
— Motility test -
— Iron milk medium
L Sucrose medium
Fig. 7-1.

No growth
Positive

Negative

Vigorously ferment,
Clot not digest

Acid and gas

A Scheme for Detection of Cl. perfringens in Sea-Foods by Using the LAS Medium
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M AW THAESBED v v 57 — GRS S ShWEERREL: 35, 204
BRIy = 0 2 HREOEARATH S & = AOMMMSE, faFHRBk
(AGACo S i) % X OIREBRED 3 LAExHEL, Fosk L7 BHRABRK L0 >
EoMERRC S W CEETHIUE, T iy BamerBRIhe GERBREE) &
TS Do Tods, V=42 HOERERMES 100 L, LAS Blr v =4 v 2 EHO
HERBREEE U, BHERCEETIE, LAS B (46° B58) Wib vzt v EHOE
EAEE S T HCRTRETH Bo

E #

LAS 84 A<, BEERICARMTAER B L -EEOIHEE ORI
H—FHEEBF L Tze FOKRE, Fig.7-1 ©ELIE ZAD LAS EOFERIZ X 5K
ERMCETSY =Ly s HOFBRE TR RE L,

H8E 8 ¥

V=Y B, b PPEOBRERNCEEL, FRTAPLUIIFRIHSHTHO
T, AR L2 EROERLACEFACES EELbRD. 7=y HIZ X HRPEIX
REMEY = Vv, £ L TAROMmEWEY (Hobbs ZUHK) REET % L IhTwh,
AEC L HREDEE, EERETIXBLCRRNOFEE - MTARNZORERMCE > T
WHA, bAETRAEREOHE - MTARPEREEROHERE DTS, RADN
He MTAROEFRCHAEHEREENLDOY = L ¥ = FO BHidp)[5k Lok
CroThE&hTwBITEi\v. ¥, Sy Vv 2 BHOBREST, Hobbs Ak X
DL DMOEMEIC DN TULIZE A PO ERT Wi, 5T, R TIL, 196648
6 B bREDIORIChiz - TABARENL Y 2 LY HOBRMERA, XHECLBTH
FRWE PO Lo ML, ZFREEHRICOWTHEREER S X0 HobbsB AL,
FoMEROME S X OAFWEEBEC oW TH AR Lic, RISz Tk
FFy = v HOME « ERIFEH A FRL Ty = 4> 2 HO B2 K5 oF T
57, BRTHROILDOFEHHMOERIZ L - CHMERO Y = v 2 FHE LTOREY
B OTEFRT Lizo ¥72, Hobbs ki k1AM EWEE L O IEMEVERTF OB R A S
NEL, BEClFr2RRMCERIET, RTFOKRRELBE L, M), ARMLA
B LOCRRATHIENDLY c LY OB 31T oo o, %3 D Hobbs Blikiz o\
T, 79475=<A4F (FF), 7b5% 429 (TC) BIv0afrnvy (TT) OF
INEBIIEEE (MIC) #BIE L, FiT, RALIERSIVCARY —v—CE2HEIC
By =25 (Hobbs Blff) OEBRWTAFFOELEE L OIFRREDKE]
RER Lico UTIe 2oL RT 5,

1) 7=y EA BN EER T 5D, AEEERD MY 7+ v« Bk -
FawA B (TSN FREM) it L, ROBE, TibbiHE: L-7Az4E
VERT P U 7 ADERINE L OERBEDOHD H T, FHEE - &R (LAS S %
(EBE L7co LAS EEMITY = v v = B O PR & MR L8 L, TSN &#&XREC X %
EAID ST h O AREOGED L XML ERELEREL, MEEREL B
21330 LAS BBt (v = v 2 WER-GE) BENL Y = A v 2 ERSHER I
iz, UHE, Bergey (BEFE) K LU Strong b OLFERER L -8, FhEh
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93%, 83%, 67T%DEETH wice Elov = A v HiextT 5 LAS E#HOERMIL, T
BEOEBIZE ook 12X, MBMREDEE b EMBHEDBE L IZERETH - To

2) BTFHED -5, Ellner BT LIk DRZE, TihbblM7 ve=v st L-
TAANEVERF YT ADEM, TV VvORLIC1I% 7)) O, BEREE
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Studies on Clostridium perfringens in Sea-Foods

Tadataka TaNiGUTI

Summary

Clostvidium perfringens is a normal inhabitant of the human and mammalian
intestine, and is also distributed in sewage and soil. Consequently, many
different kinds of foods may be contaminated with the microorganisms. Welchii
food poisoning is mainly caused by Type A heat-resistant (Hobbs’ Type) strains
of CI. perfringens. In England and Wales, the media of infection on the food
poisoning are almost invariably meat dishes made from heated meat. In Japan,
about a half of the media are fish dishes made from heated fish and processed
fish products. Detection of CI. perfringens in raw fishes, which are the main
material of fish dishes and of processed fish produts, had been made only by
Nakagawa et al. and Zen-yoji et al. Toxicological Types, Hobbs’ Serological
Types and other characteristics of the strains isolated from fishes are not yet
revealed. '

In this paper, therefore, detection of CI. perfringens in raw fishes was
undertaken for the period from June to October 1966, and the incidence of
contamination with the microorganisms was made clear. At the same time, the
isolates were typed toxicologically, and were tested for serological relationships
to Hobbs’ Types. Moreover, heat resistance and biochemical properties of the
isolates were also tested and were discussed. In the first place on the
investigations, a new differential enrichment-medium (LAS medium) was prepared,
and detection of Cl. perfringens became easy and accurate by using the medium.
Identification of isolates as CI. perfringens also became easy and exact by applying
a new sporulation medium (AGACo medium) which was prepared by the author.
In addition, it was made clear that a Hobbs’ Type strain forms both heat-resistant
and heat-sensitive spores. Observations of dormancy were made on the spores
which were synchronously formed. On the other hand, detection of Ci. perfringens
in processed fish products and in ground fish meat was also made. Then
minimal inhibitory concentrations (MIC) of furylfuramide (FF), tetracycline (TC)
and tylosin (TT) for the growth of many Hobbs’ Type strains were determined
as an aid of preventing food poisoning by CI. perfringens. Besides, the inhibitory
effect of FF and the influence of storage temperatures on the growth of inoculated
Cl. perfringens (a Hobbs’ Type strain) were tested on Kamaboko (fish cake)
and fish sausage.

1) In order to enhance selectively the growth of CI. perfringens, a new
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differential enrichment-medium (LAS medium) was prepared by modifying the
TSN agar for estimation of CI. perfringens. The TSN agar was modified by
additon of lactose and sodium ascorbate and by decrement of agar concentration.
The LAS medium was used as an enrichment medium, and was simultaneously
applied as a differential medium, that is, in the selective emrichment-culture of
Cl. perfringens with the LAS medium, the presence of the microorganisms was
judged by both blackening the medium and producing gas in the medium. Then
the differentiation with the LAS medium was more accurate than that with TSN
agar medium in which the presence of the microorganisms was judged only by
blackening the medium (Table 2-1). When identified by the criteria of Benoki,
in Bergey'’s manual (key to the species of genus Closividium) and of Strong et
al., the rate of isolation of CI. perfringens from the 213 LAS - positive (differen-
tiation of CI. perfringens : positive) enrichment cultures inoculated by the body
surface and alimentary canal specimens of fishes, showed the high percentages
of 93, 83 and 67 respectively (Table 2-2). There was a little difference (in
selecting Cl. perfringens in the LAS 46°C-cultures) between the heated and
unheated specimens when the isolates from the cultures were identified by
Benoki’s criterion (Table 2-3),

2) A new sporulation medium (AGACo medium) was prepered by modifying
Ellner’s medium. The modification was made by adding ammonium acetate and
sodium ascorbate, substituting starch with glycerol, decrementing phosphate
concentration and adding cobalt ion (Tables 3-1~3-5, Fig. 3-1). Spores were
produced in the parcentages of sporulation above from 40 to 80 by use of the
AGACo medium from all tested 230 strains, regardless of Hobbs’ standard
strains and of Toxicological Types of test strains (Table 3-6). However, the
spores formed in the AGACo medium were relatively unstable. It seemed that
those spores proceeded gradually to the stage of germination during the incubation
period because resistance of the spores to staining was observed to decrease along
with the incubation time after the sporulation. The heat resistance of spores of
Hobbs’ standard 13 strains formed in the AGA medium was weak. The AGA
medium appeared to be inferior to the cooked meat medium as a sporulation
medium for the test of heat resistance (Table 3-7).

3) Though CI. perfringens Hobbs’ Type strain 8238 (Type 2) is a heat-
resistant strain, a far greater number of spors formed in the AGA, LGA or
cooked meat medium were heat-sensitive (80°C, 20 min), and only a very small
.number of those spores were heat-resistant (Table 4-1). In the synchronized
cultures with the LGA medium prepared by modifying the AGACo medium,
the heat-sensitive spors rapidly proceeded from the stages of spore-formtion to
the stages of germination almost without taking dormancy (Fig. 4-1 and Table
4-2). The rapidity decreased at a low temperature (3°C) or under aerobic conditions
(Tables 4-3 and 4-4). The formation process was delayed by adding sodium
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chloride at a concentration of 10 per cent, and both the formation process and
the germination process were delayed by adding calcium chloride at a concentration
of 0.95 per cent (Table 4-4). In putting together the results of those experiments
and the results of the preceding observation on the spores of all tested CI.
perfringens strains including Hobbs’ Type strains when the spores were formed
with the AGACo medium, it was presumed that the spores of CI. perfringens are
relatively active, and in general they have little or no significance in the dormant
stage.

4) Every one of CI. perfringens 198 strains (Benoki’s criterion) isolated from
fishes was Type A. For the period from June to September, CI. perfringens was
detected in the high percentages (68~88%) in the unheated specimens of the body-
surface of fishes, but the microorganisms were not detected in the specimens in
October when it became cool. The rate of detection of Cl/. perfringens in the
alimentary canal of fishes was generally low except a few kinds of fishes (Tables
5-3 and 5-4). Though the detection rate decreased, heat-resistant (100°C, 60 min)
strains were isolated selectively by applying heat-treatment (80°C, 20 min) to the
specimens. And the majority of the strains isolated from the heated specimens
did not agree with the identification-criterion of Strong et al. (S criterion),
especially in the case of heat-resistant strains (Table 5-5).

The thirty-two strains (16%) out of isolated CI. perfringens 198 strains were
in agreement with Hobbs’ Types in agglutination test, that is, the 32 Hobbs’ Type
strains belonging to the Types 2~6, 8, 9, 12 and 13 were detected (Table 5-6).
In the Hobbs’ Type strains isolated from the heated specimens, the 6 strains out
of 11 strains were heat-resistant. It is noticeable that heat-resistant Hobbs’ Type
strains were isolated thus (Tables 5-6 and 5-7). In unheated specimens, Hobbs’
Type strains were detected through the period from June to September, though
the detection rate showed a low percentage (Table 5-8). However, every one of
the 21 strains detected as Hobbs’ Type strain did not possess heat resistance
(Tables 5-6 and 5-7). The above facts on the unheated specimens may be not
neglected from the standpoint of food hygiens because it has been recognized
that heat-resistant CI. perfringens is not always heat-resistant in the case of
cultures after the isolation, and it has been reported recently that food poisoning
is caused by secondary contamination after cooking with heat-sensitive C/.
Deyfringens.

About a quarter (48 strains) of the isolated CI. perfringens 198 strains were
salicin-fermentative (acid, or acid and gas). In heat-resistant strains, the 11
strains out of the 15 strains isolated were salicin-fermentative (Table 5-9). Then
the detection rate of salicin-fermenters in the isolates from heated specimens
showed a relatively high percentage of 65, but that in the isolates from unheated
specimens was no more than 16 per cent (Table 5-10). Though the agreement
rate of the salicin-fermenters with Hobbs’ Serological Types was no more than
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25 per cent, it was higher in comparison with that (13%) of the salicin-
unfermenters (Table 5-11). That is, there were the tendencies that the salicin-
fermenters agree with Hobbs’ Types at higher rate than the salicin-unfermenters,
and are heat-resistant. On the other hand, CI. perfringens has been regarded as
a salicin-unfermenter in the S criterion. Therefore, in the detection of CI.
perfringens in fishes as a causative agent of food poisoning, it is considered that
the identification of isolated strains by the S criterion is improper, and that
the salicin-fermenters among the isolates which were in disagreement with the S
criterion are especially important. Besides, there was no correlation between each
of the Serological Types of Hobbs’ Type strains and the salicin-fermentability
(Table 5-12).

5) The detection rate of CI. perfringens in Agekamaboko, Chikuwa and
Mushikamaboko (July) was 11~27 per cent in the unheated specimens, and was
3.8~17 per cent in the heated (80°C, 20 min) specimens. The detection rate in
dried fish products (July) was 27 per cent in the unheated specimens, and was
31 per cent in the heated specimens (Table 6-1). In the case of ground fish meat,
the detection rate in average from June to October was 42 per cent in the
unheated specimens, and was 5.1 per cent in the heated specimens (Table 6-2).
Every one of the isolated CI. perfringens 103 strains (Benoki’ s criterion) was
Type A. Fourteen strains (14%) out of those isolated 103 strains agreed with
Hobbs’ Types in agglutination test, that is, 14 strains belonging to the Type 1,
2, 4, 5, 9, 11 and 12 were detected (Table 6-4).

The MIC of FF, TC and TT for the growth of Hobbs’ standard strains (13
strains) and of Hobbs’ Type strains (32 strains) isolated from fishes were 7.5
ppm and less, 2.5 ppm and less and 1.0 ppm and less respectively. There was
the tendency that the MIC of those antiseptics are higher in the strains isolated
from fishes than in the standard strains (Table 6-6). The relationships between
the legal concentration of FF in Japan and the MIC of FF are as follows. At
the FF concentration of 2.5 ppm permitted in Kamaboko products, 92 per cent
of the standard strains and 72 per cent of the isolated strains could not grow.
At the FF concentration of 5.0 ppm permitted in sausage and ham, all the
standard strains and 94 per cent of the isolated strains could not grow. In the
case of fish sausage and fish ham, the inhibitory effect of FF on the growth of
the test strains may be expected because the addition of 20 ppm of FF is legally
permitted, and it has been estimated that the remaining activity of FF after
processing is about a half or at least 30 per cent of the initial activity (Table 6-6)
Besides, the MIC of FF and TT decreased in the medium with 3 per cent sodium
chloride, but increased in the medium with 1.0 or 0.2 per cent glucose in some
test strains. The MIC of TC was not influenced by the addition of those
substances (Table 6-8). '

In the cased Kamaboko and fish sausage which were processed after inoculating
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the Hobbs’ standard strain 8238, the heat-resistant spores of the inoculum survived
even after the processing (treated for 55 min at 75°C or 80°C). In the cased
Kamaboko without FF, the viable count of Cl. perfringens reached 1.2 x 107 / g
and more after the storage for 2 days at 30°C, and the count increased to 1.3 x
105 / g after the storage for 8 days at 20°C. In the storage at 5°C, the number
of the viable cells of CI. perfringens did not increase, but the microorganisms
survived also after 24 days (Table 6-10). Also in the fish sausage without FF,
the viable count of CI. perfringens came to 1.2 x 107 / g and more after the
storage for 2 days at 30°C (Table 6-11). In the cased Kamaboko with 2.5, 5.0
and 20 ppm of FF, and in the fish sausage with 20 ppm of FF, the inoculated
strain could not grow even at 30°C (Tables 6-10 and 6-11). When the standard
strain 8238 was secondarily inoculated before or after cooking (boiled for 10 min)

into Agekamaboko, the viable count of Ci. perfringens in the cooked Agekamaboko
reached 1.2 x 107 /g and more after one day at 30°C without an anaerobic
treatment. At 5° and 20°C, however, the growth of the inoculated strain was
not recognized (Table 6-12).

6) An investigation was made on whether the strains, which were isolated
from fishes and from processed fish products by using the LAS medium, agree
with Benoki’s criterion. As a result of the investigation, a new scheme which
was illustrated in Fig. 7-1 for detection of CI. perfringens in sea-foods by using
the LAS medium has been proposed.



