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Studies on Psychrotrophic Coliforms Distribution in Cultured Oyster
Wen-Liang WANG, Kung-Kuo FENG and Mao-Song CHEN

-

Fifteen samples of oyster were collected from the culture area (unshucked)
and market (shucked). Oyster were cultured with long—llne or off-hottom method
before bactermlogmal analysis. .

Most of samples were inadequate for eating raw without cooking. "According
to IMViC, motility and gelatinase test, 135 coliform isolates were classified into
23 types, each was subdivided into 5 group on the basis of growth ability
at 5 and 40°C. Of these coliforms there were 8 types :-type 1 (16 strains), type 2
(11 strains), type 16 (10 strains), type 4 and type 15 (9 strains) , type 3~ type 6
and type 18 (8 strains) accounted for 58.5% of the total. Generally,; the distribut-
ion of types mentioned above is rather homogeneous.

On the other hand, 23.7% of all coliform strains were psychrotr’ophic, it was’
clear that the mesophlllc coliforms contributed a “relatively {large amount (76.3%)
to total coliform isolated. Among 82 coliform lisolates fin winter, 22 strains (26.8 '
%) were psychrotrophic, while among 53 coliform isolates in autumn and spring,
10 strains (18.9%) were psychrotrophic.

Coliforms in oyster sampling from Keelung market, Wang Kung, Lu Kang,
Chien Liao and Tsai Yuan were sensitive to chloromycetin and tetracycline, while
others were only sensitive to tetracycline.

i B

HESASTESEEE A~  RHESAMEE - EEESREDEN RS  ARLESE
EESRER ALY  ATEhE A EIEFL - 5% BEARFRNSHRFERRE 685
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BEEKEZHEREENESR | KBEET0ME/ 100ZEALT » ABEE14E/ 100ZFALT® -

ABEEOEEEARER (Fecal coliforms) RIEEFABEE (Non-fecal coliforms)
BEREEEN LT KRS EARSS TS SBNBNEYZBRME » ERSHEE LR
EHE SR RREREEY « REAREERABEE— » ESESFE LU EHENBEY -
T EEOORSENBYBEE ENAKBHEEEE CLLEMEERE » MAFE 5 CUTHE
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— BE REEEETCSTEEBEERESN  RBWRERME - AREERBERERI NS
B YUHBERLSERRIEME -
TBRZRE  B674107 THE6SE 5H2BHERISARS (NE—) , BEEREHR TR
SRk RENERRE. .
£ BHER SSRFBERS » BEASEAEAK KGN » LS SHEELBHE Smin
10D » RIS EREEHERLO-2 + 1075 + 1045 S HTFIRER o '
= WEERASE
1.f84 88 (Total bat. count) ZH%E: _
H_EMARERE 0.1ml » BAR Nutrient agar B3 L » L130°CHEARI8~ 24/ »
T BRI % EE30~ 300K EME EE L -
2.KEH (E. Coli) MPNZ o : 7' R ‘
L& A 1ml 981 5% EC broth » 144.5°C2 iRl k s %24/ NEs » EA
KB E BEHEMPN -
3. KJE®E (Coliforms) MPNZ Bl HE k2 DS ©
KB 12 EFHREIZ -
Mg~ AL BRI
1.IMViC : (kFADE:HRAIZ 1 -
2.B8)M: : LIAigs: (hanging drop method) MR o
- 3.Gelatinase : K% EHBAZ -
4 TERHE TN L REBOBIS -
5.Cytochrome oxidase : ¥ RERKBAFEL 1% tetramethyl-p-phenylene diamine &
MRRLE  B—ASEZAHEE ER LLIREL  ZEERARBN  RERECBERE
6. FIAERRZ LR : LDifcoATMBZHERBA (Difco sensitivity disk) Hz -
7 EBREERNAED Y B ES T HINEEERES— T 3YKOH ZHEH ki
B EERBATMKSEBR AL TR RIS S LM KRS  ETRBABBES - 545
. R M E RO TR EIE -
8. 5°CRACBHERR
EfER Nutrient broth » B 5+ 2°CR40 2°CrERARERBARTET -
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Sample dilute to 10-%, 10-2, 10-3, 10~*, -~
|
B G LB E C broth Total bat. count
30°C, 24~72 hr 44.5°C, 24~48 hr. 30°C, 24 hr.
(E.coli MPN)

Gas— Gas+ (coliform MPN)
I0.1m1, Spread
Desoxycholate agar
| 30°C, 24 nr.
Red colklonY (pick out 12~24 colonies)

! .
EM B
30°C, 24 hr.
Colony (nucleated dark center or with sheen)
30°C, 24 hr.
Lactose broth

Gas— ' Ga?-l- !

Nutrient agar slant
{30°c, 18~24 hr.

Cytochrome oxidase test-— Gram — , Rod

Nitrate reductase +

Complet‘ed test+

Coliform isolates

M('Jb}hty : | IMViC Nutrlent broth
(Microscope hanging drop method) E C brorh |

Antibiotic sensitivity 44.5°C, 24~48 hr. /\
(30°C, 18~24 hr.) Gelatinase (30°C, 18hr.)  40°C

Fig 1. Scheme for the determination of TBC, E. coli MPN, coliform MPN

and identification of the isolates.
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Y #EE10%/g » Kb AEAEER T BEH=R (No.11) #1058 ; BHEME (No.D RBMHIH
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8 ch WIGEIE BE » EREGNREMCRED » RARARE » R EHRES -
W~ KBHER SRR :
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ARBFRISERES » HH 234ER% - BERRBER  AXEER 13585 » FISEKK
IMViCE! » #Ehtk » GelatinaseS S ERBEE » FHWBFHL 5°CRACZBFARESR 5 &

» BRIMBE PR - :
Table 2. Coliform distribution by IMViC Types, motility, gelatinase
and growth temperature test -

Grouping by growth temperature A B C D E

40°C ‘ -+ - - +
Growth at . 7~10days + - + + + Total

' oe 6 ‘days + - -+ -

Type | I M Vi C Mo G

1 + o+ = = - 15 1- 16
2 4 o= - 10 1 1
3 -+ - = - - 1 6 1 8
4 -+ -+ - - 3.4 2 9
5 - + - + + - 7 7
6 + o+ -+ + - 71 8
7 + o+ = + - - 3 3
8 -+ o+ + - 2 2
9 - -+ % - - 7 7
10 + - + + - - 4 4
11 + - + 4+ - 4+ 1 3 1 5
12 - - 4+ - - - 1 1 2
13 S - 2 1 1 4
14 - = 4+ + - - 3 3
15 - -+ % + - 1 4 1 3 9
6 | - + + + : + - 9 1 10
17 + - + + + - 1 2 3
18 + + + - + - 8 8
19 + 4+ 4+ 4+ + - 3 11 5
20 + + + o+ - - 1 3 4
21 - - - + + - 2 2
22 + + 4+ + + o+ 1 1 1 3
23 - - - % - - 11 2
Total 7 103 7 10 '8 135
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A.C.D.E£H# 5°CRE (EREXBER) » APARERDLTE0°CRE - B BAIE
R4 CEE (PRERBEED - ARRABEREXBEREI2MN » (ARBEEN23.7% (S
53~ KPR + 5°CRBEMEELCEEER 1038815 76.3 % (L HRHEMEDFERMEK)
s WWHRIL EZYZ®E CEEMARERNTS.8% + BRELYHBHFAEZEBEXRGHEELERE
s A REHBRERE -

RERHS » type 1 (++——+—) 168~ type 2 (—+——+—) 11¥ ~ type 16 (—+ +
+4+ =) 10k~ type 4 (—+—+—=) ~type 15 (——+++—) & 9% ~type 3 (—+———
—) rtype 6 (++—++ =) »type 18 (+++ —+—) % 88 » LI L&T{558.5% » REAKE
HE 2~ TENFEBTE » LEVBEEFSHEHR - —BRWE » REEHEEBSK » (SR BEER
HEBPRAN65.2% » TiR B GelatinasefyRAE 88k » (5 5.9% (F) - E.C testipihEER=+
B3k » REEKR=SEMFIAKMEFITHRILSIER(537.8% -

WEEM S » 11~ 25 {5 EEHRBEES28R » HPEREN228k (26.8%) *mﬁfﬁm‘ﬁk
(73.2%) %108 ~ 3~ 5A0% 4[EAFHKEBBEABEE » EBMK(E108k (18.9%) - FiB¥EML
438k B1%) -

RIREHBM S » ZEECETHEYN 2EESTSEREXBEE (B 3) - No.l H 8% (&%
BRRBEEREEZ40.0%) »No.8E 7k (AR AEBEERMELESZ58.3%) » FTiELAHEE
Ko TREEASBERNFTHBRBHEFRVEBEERRK (AREE) »MEERETHET S22 REE
B2 ARABTEZREARZ LB RVEREXBEE - EREREEENE% (Flora)
g BEMEEBHRS « BMARSHERRARSMLLE » (B—BT S » E2EZABEERERE
K~ %ﬁé&  ARZEZ2RBH I ABEENGLRLRERAEHERNER » AEBERBEERGD
kb%iﬁk% AP RPELE C2HERERNBEEZEPRG22E) -

AR RZHARIENRTR » £ 135G AGEELEESE 1Q3’n?k¥a‘%t&3’f’ (Penicillin) &
HBiEHiE (Resistance) » TF 128fxEHI#E (Erythromycin) REBFIEHM: - MEAZHE: (Sen-
sitive) DLF# R (Chloromycetin)&5g » KR BHEMAME (Kanamycin) » BREHMMEE (St-
reptomycin) » ERFHANAEHEER (Clear zone) AR ERIA RS B - :

ﬁﬁ?ﬁhff%‘}i’\ﬁ 2R REBEFBRCTHE » ARUMEZABRCEHEZHRLRE
EHENDRRARAEZEE » ZRABRIHEREEZ2ERUR SRS MR FR-factor Wk
Z2BE - ,

—BME » ZEHCENS - TYRESSHZ BRELEE - FRERBEHE  (Novobio-
cin) RFEYME » MEEAMRRMURR (Tetracycline) ZRZHBE L » B ~ A ~ ZREHE
S EEAHNRERZERK » MPW 2 ERERFHE - LRFFENE - HEHERUR
FZREHEX - :

] =

-

1. REEFTHE - OERSERIE  RABEE MPN (D L7EREHRIEE S » HEMETE

2. Hh 234EFEESHEXEEERY 13585 « #IMVICH! » B K Gelatinase FI%%ZSELJ ’
Tk 5°CRA0°CAIS S 5% -

3. PHRISERLSFEN0.7, No.14, No.15, SFa4E AN » (L8 MERMITS ERMEAEE
% EABEERSHSERSFERERGEEHBRTLARARES ERX -

4. ARBIEEREXIPEEI2N » BIEFTOMRREEN3.7% - m¢mﬁkkﬁim$¢k'
BUR A 2 BRI 015 e - -



329

- 95 gsT 14 6L vy 2z 8 6 |1 L | 0o 6 o [e10L
0 T (4% T T uenj Tes[,
I I et 0 . o®lT ULIYD
T 9 el S € 1 15 ! yrug sung,
8 6 K48 T _ 1 yiyg 3unjy,
1 1 ar 9 1 2 | ¢ ny ueg
T 6 21 8 2 V3 | yryg Sung,
S (AN Al L g ra yiyg Sung,
8 (A ¥e ¥ (A 1 I jo)iewW BUN[PdY
0 € (45 € € Suey 3unf],
8 a1 8T ¥ I g Suey 07
(A Y44 i3 1] € T € _ 2 1 guny Suem
0 ,2 4\ 1T 1T yryg sun],
0 0 AN 0 yrys sung,
€ 01 ¥e . L € g T T ueg Sueisy
8 02 ¥é <t T 12 9 I jojieW Sunyedy]
Iy mepe— ) S Al W I 1| I 1| Al I I I uoryels
sureI3s | [ejof
YO | 0 ON | 1o -0y sauaSoasp v]12159a]Y kwww“wwww.ﬁ 1109 DIY2143YISTY SULIOJI[0D ,,/,

poie UBMIR], Ul SUWIIOJI[0D 19)S£0 Jo WRISAs DIAINI Pue 159} Nd Lgq Awouoxe] ¢ d[qeL

l



330

Number of strains .

Fig 3
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Total coliforms
N Psychrotrophic

coliforms

Bl

Sample number

6 7 8 9 10 11 12 13 14 15

]jistribution of psychrotrophic coliforms in oyster

Table. 4 Sensitivity of the 135 strains of Coliforms
from oyster to antibiotics.

\Resistant Escherichia coli C?::f:é;f Klebsiella aerogenes

N : Others| Total
Antibiotics\\ I II III v 1 1I I 11 111 v
Novobiocin 16 9 13 10 8 3 1 2 41 110
’fefracycline 13 2 11 3 2 ) 7 42
Erythromycin | 16 9 10 8| 9 8 2 4 56 | 128
Penicillin © 17 9 11 11 9 8 2 4 56 133
Strepto}n ycin | 2 1 9 12
Chloromycetin| 8 1 2 11
Kanamycin 8 1 1 10
Neomycin 10 1 2 2 16 31
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