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Sanitary Survey of Shell-fish and Purification of

Oyster in UV Sterilized Sea-water
CHiu- Yen Lo and Weng-Liang Wang

The sanitary condition of shell-fish was found to be dissatisfactory in Taiwan,
concerning about the foodborne pathogens especially. In this paper, indicator bacteria
and Salmonella were used as subjects. In oyster ( Crassostrea gi gas ), considerable
contamination of indicator bacteria was present in both cultural area and retail
sales, whereaé Salmonella contamination ratio was 5.9% and 7.7 % respectively.
However, the Salmonella contamination ratio was zero in clam ( Meretrix lusoria
) and blood cockle ( Tegillarca granosa ).

The number of indicator bacteria in oyster was significantly different (0.05
>P>0.01~—0.01>P>'0.001 ) seasonly, while that of clam and blood cockle was
not ( p> 0.05). And all of the three shell-fishes mentioned above were not
significantly different ( p > 0.05 ) between cultural area and retail sales. Among
the three shell-fisheé, contamination level of clam and blood cockle were lower
than oyster ( 0.05>p > 0.01 ). ]

The model test of purification of oyster in UV sterilized recircular seawater
was carried out with inoculated Salmonella under 91,960 UW - sec/cm?® dosage with
19 ¢ /min flowing rate, 22°C and 34%0 in salinity. The sterilization effect
decreased 5 log cycles of BS count in séawater within 2 hours, and 2 log cycles
of BS count in oyster ( including muscle and interpal organs ) within 6 hours,
from original level of 2.2 X 10* /ml and 4.7 X 10® /g respectively.
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RS EERRBRETS ERREERNRE S T1H - ABFHOILMERFN RSN
s B EREBIRRITREEBR » LB RKMEES M ( Crassostrea gigas ) ~ 44 (
Meretrix lusoria ) ~ ffifff ( Tegillarca granosa ) EBESZABRY BRREFAN(A
BRwk ) DEREERS  SHKBETSEEL L0 AR o BEMES SR TS~ BrFH
B AMmS - KPHS s AT SREETNCENE - BEMES LR I BEHUBE
BRHBATRSA » XERMBBEHE - SA4RIBHIELDS 300 A% » XBRMEHEE 1,000 A%
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REBEHEZHABRIOAT » MAKEIOmMI Z 0.85% (W ./ V) REXS - BUBESEY
B2 fFI0EZ ERBREETERERE :

HIF KM ( Aerobic plate count ) »

BERBENIZEE 0.1 ml » frE £ ( spread plate ) » [ 20°C &4 2 REBH
BEEY o BEREMH Nutrient agar ( Difco ) ©

K & B ( Total coliform )

BEREREHZB%E 1 ml » MAS 9ml Lauryl tryptose broth ( Difco ) HE »
FHEREER B35+ 0.5C48IRERE  RERCERRFREMIm] £ 9 ml
Brilliant green lactose bile broth ( Difco )P *» fF 35 % 0.5°C 48 /IEpsZH » ER -
ERABEE  STHE 10 ATREBZREB (MPN ) o

E#EXBEHY ( Fecal coliform )

REBEEBZAR 1 ml » MAS9ml EC broth ( Difco )  (FAEBRIER &
1144.5+ 0.5°C 48 /RS R LARBER ' SHER 10 ARBBFTSRERBEHZIR
EM o

=35 PYEG B ( Salmonellae ) &5

50 g BIISEIEINA S 450 m1 lactose broth ( Difco deh» Ll 35+ 0.5°CEEE 24 /)
B+ B 1ml BIISBEWIMASE 9ml Selenite cystine broth ( Difco ) fEBEIER/R +» 35 =
0.5°C 12 % 24 /NEE1E » BERIT RN Bismuth sulfite agar ( BS agar, Difco ) % Salm-
onella- Shigella agar ( Gibco ) “EFEISHRE L » M35+ 0.5°CIE& 24 Rtk » &k
RUSRZEHBEEGERTSI (Difco )P MAEITER » I35+ 0.5°CHERI6 +2/hRKE  BFEFT
FIREE" E AR » SR o HFME ( Difco ) EE o
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“HBEHEE .

HEKPCENRR (R 40 (BAKSER 100 L BRRSIHBBAHS (FRET £)
TEPE 192 /min > 22°C ~ BUEE 34 % &M 12 R4 91,960 #W— sec/cm*® & (
dosage ) IR 1 /NBS 1% » $2%E Salmonel la montevideo + FE 0~ 2 ~ 4 ~ 6 /NEEWFIR
BEREY o WERGRM 0.45 pm WBERME » @R EBS agar ( Difco ) k1 35+
0.5°CIER 24 NN HEERIBAGTER °

O BECEARR WLk BRI0AFREEZ HEBBRAP—REKD » MEHRS (BE
PR ) 2 WP B TE RIS T o JUE R IR A SR I AT L o5 SRR IS AL WIS B » fE 10 IR

&R O0.1ml BHMBS agar (Difco ) b+ L35+ 0.5°CIER 24 IMGEFIEAXEEN -
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HRE72E AT 73E5 AIL{ERABERM 046G HPEERI7H - BRETH 13 #
s RBBR12 4 HpsEHmed r BETS 64 MMBRRS# - AhEEH 24 BRTS
3HBEREBUTIRTREBFHMEL - X2 - RI - HBWESKRT 72 124 22 HEIHRKS
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B(ANB72411 8 WEEERMTCRTSABNBRRR 734 tA I HEBILTRIIMRER
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Fig. 1 UV sterilized recirculate seawater equipment
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Fig. 2 Purification effect of oyster and seawater

with UV sterilization equipment
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S Salmonella enteritidis » KBS BAERRE o 1K 6 METE 60 BT SEH bR+ »
Citrobacter freundii {521 #k ( 35 % ) » Citrobacter diversus {578 C11.67%) » Citr-
obacter amalonaticus B Proteus mirobilis &1 6 ¥k (B8 10% ) » Hafnia alvei X
Enterobaster cloacae BZ455 ¥k (58 8.33% ) » Salmonella enteritidis L Escherichia
coli Bik 28 (395 3.33%) » 8 Aeromonas hydrophila ~ Klebsiella ozaenae ~
Citrobacter divei ~ Chromobacterium violacewm {51 ¥ko EEEERAZY Y nasn
MMM EENTBRBE25 % M EHE5REE26.37 BEBRKZEE » EXAXAXTRE
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Table 1 The condition of indicator bacteria in oyster

® # Sampling FREEN RABEEN XREABEEN 5 @
g - s Aerobic plate Total colifqrm Fecal coliform
date site count CFU./E MPN/100g  MPN/100g Remark
‘83, 6,20 d4tFY 3.3 x 107 2.4 x 107 1.6 x 107
meR 1.4 x 10° 1.7 x 10° 1.3 x 10°
®E 8.6 x 107 9.2 x 10° 1.7 x 10°
‘83/ 6,21 HE 1.8 x 10° 9.2 x 107 1.6 x 107 {8
P-4 1.4 x 10° 9.2 x 107 4.5 x 10° gyt
‘83 7/ 5 &idt 5.3 x 10° 2.0 x 10°® 2.4 x 107 th Rt %
& 5.8 x 10° 2.4 x 10° 2.7 x 107 hRHS
'83/ 71/25 HH 2.1 x 107 7.0 x 10° 2.2 x 10°
i 8.5 x 107 2.6 x 107 2.4 x 10°
'83/ 8/ 8 4t 4.5 x 10° 9.2 x 10 4.0 x 10¢
‘83 8/14 fi% 8.0 X 107 1.5 X 107 9.5 x 10°
‘83 8./22 H#E 8.2 x 10° 2.4 x 10° 2.4 x 107 E&EHS
F-4 3 1.4 x-10° 2.4 x 10° 2.4 x 107 EE AR
‘831026 #Hl 7.2 x 107 2.0 x 10 1.8 x 10°
‘831114  EE 8.0 x 10° 1.1 x 10° 1.1 x 10°% RS
‘83,/11./28 #% 9.0 x 10° 7.8 x 10° 1.8 x 10°
'83/12/12 Bi 5.7 x 107 7.2 X 10° 1.1 x 10*  MMHS
&3t 6.5 x 107 2.0 x 10° 3.3 x 10*  @MtS
‘83/12/22 ¥EhA 4.4 x 107 6.1 x 10° © 2.4 X 10°
i 2.0 x 10° 2.0 x 10* 2.0 x 10°
‘a7 1/ 9 & 1.1 x 107 "3.2 x 10¢ 4.9 x 10° RS
‘84 124 A 7.8 x 100 < 1.8 x10* < 1.8 10
‘84, 2/13 &I 1.9 x 10° 1.7 x 10¢ 7.8 X 10° EETit )
, &1t 2.0 x 107 1.7 x 10° 4.5 x 100 H&RHS
84/ 2/20 &M 1.0 x 10° 1.7 % 10° 1.7 x 10°
Ltk 7.4 X 10° 3.9 x 10°¢ 3.2 x 10* y
‘84, 3/ 5 @it 6.3 x 10° 1.7 x 10° 1.7 x 10¢ . BB
‘84 ~ 3./30 4tFY 1.1 x 107 2.3 X°10* 4.5 x 10°
_ % 3.7 x 107 1.7 X 10% 3.3 x 10¢
‘4 / 5,21 ‘U 3.8 x 10° 1.4 % 10° 9.5 x 10°
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Table 2 The condition of indicator bacteria in clam

& # Sampling FREEE QBABEHFE XEABERE H# &

E 19 T Aeraobic plate ~.Total coliform Fecal coliform

' date Site count CFU/g  ~ MPN_/100g MPN _/100g  Remark
‘83 8,/22 K@k 1.5 x 107 2.6 x 10* 1.7 % 10 =E AL
‘831026 ¥ 9.9 x 10° 1.3 x 10* 2.0 x 10°? '
‘83/11./14 XK 1.1 x 107 4.9 x 10* 1.7 x 10* 8WS
‘83./11 /28 A% 2.9 x 10° 7.0 x 10* 2.0 x 10
‘83 /12712 &4 1.1 x 10° 6.8 x 10° < 1.8 x 10  EFIHS
‘831222 fif¥ 6.8 x 1lo* 2.0 x 10* 4.5 x 10°
's8a./ 1/ 9 &ik 4.5 x 10°% 6.4 x 10* 6.8 x 10° WS
‘84 1./24 A 2.6 x 10° 3.3 x 10 2.3 X 10;
‘84, 2,13 &dk 9.3 x 10° 2.4 x 10* 2.0 x 10*  HMWHS
‘84 2/20 HE 1.1 x 107 7.0 X 10° 9.5 x 10°
‘84 / 3/ 5 &ik 6.3 x 10° 2.2 x 10* . 2.0 x 10% Ltk
‘4 / 3./30 HmR 9.6 x 107 4.6 x 10* 2.3 x 10¢

#3 SEBEBOHZBRESE
Table 3 The condition of indicator bacteria in blood

cockle

#f 8 Sampling HFREHEMK HABEEN KEBERR # 0

B 7 B Aerobic plate Total coliform Fecal coliform
date Site count CFU/g " MPN_/100g . MPN/100g  Remark
‘8310726 WHR 1.6x107 5.4 X 10°% 2.0 x 10
‘8311714 #£E 6.4x10° 1.8 X 103 < 1.8 x 10 RS
‘s /1 9 &It 3.1x10° 2.0 x 10 1.8 x 10°? EAw ik )
84/ 1.4 TR 1.4 x10° 2.0 X 103 1.7 x 10°
‘4 375 AL 7.3x10°% 3.3x10¢ 4.5 x 10° Filuliok:2,
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#4 KGR SHHRKEN TZIRREERDH
Table 4 Variance analysis of indicator bacteria depend on sort

Season ‘and source ¥

FREBN QABEEY EHEABEEE

Aerobic plate count Total coliform Fecal coliform

EEB 5~11 A8 . . .
May ~Nov . NS
12~ 3 A4 NS
Sort Dec. ~Mar. NS NS

F 85 49 Oyster * il ..

X5 Clam NS NS NS

season IMid Blood cockle NS NS ‘ NS

xE5 48 Oyster | NS NS NS

X4 Clam NS NS NS

source M4 Blood cockle NS NS NS
NS ! not significant, p> 0.05

*

. -
.

¢ Significant, 0.05>p > 0.01

highly significant, 0.01> p > 0.001

X AAEBRRERGBTERE
i.e. cultural area and retail sales.
£5 UG OZBrEERERRER
Table 5 Maximum and minimum value of indicator bacteria in
oyster, clam and blood cockle
F R EH BB & BB BEFEABHEBEH
& ] CFU/g ’ MPN./100g - MPN_100g
Aerobic plate count Total coliform Fecal coliform
Sort b4 B X E & & b 4 g K wm &’ &
Max . Min. Max . - Min. Max. Min.
5.8 x 10° 2.0 x 103 2.4 % 10 <1.8x10% 2.7x10" <1.8x 10°*
i - At i 8 i i aidth Eii B~
Oyster Taipei Putai Taipei Putai Taiper Putai
‘837775 ‘8312722 ‘837775 ‘84124 ‘83 1/5 84124
1.1 x10° 6.8X 104 2.6x10° 6.8x10° 1.7x 10° <1.8x 10?
x ¥ = il R i . AIH HE 4
Clam Taipei Putai Taipei Teipei Keelung Taipei
‘8312712 831222 ‘8378722 '831212 ‘8378722 ‘831212
1.6 x 107 6.4 x 10* ~ 5.4 x 10° 1.8 x 10* 4.5 x 10® < 1.8 x 102
it s mo® HEEM iR HER W &ItE HEEl
Blood cockle Putai - Keelung Putai Keelung Taipei Keelung

‘831026 ‘831114 ‘831026 ‘831114 ‘87375 ‘831LM4
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Identification result of suspenive salmonellae
‘ , ISITRE AqmeTg 2 SHERAREELR
5 sampling e B R jdentification result from computer
suspensive SN‘:)spe;,:i:: coding - system
H M & B Ny, from bio;:hemical ID1f& 3] & £
date  Sort  qgr grany test 1D :
value species
2262 Citrobacter ¢ix‘versu.<s(99.99)ﬂF
‘837 620 Oyster 7 4 2322 Citrobacter amalonaticus (94.3I2]+
) 3620 Citrobacter freundii (99.90)
‘837627 Oyster 2164 Enterobacter agglomerans (92.7)
7837 7,25 Oyster 2 1 2225 Aeromonas hydrophila (99.00)
2362 Citrobacter diversus (99.99)
‘83/8/8 Oyster 7 4 2464 Euterobacter agglomerans(99.99)
2520 Citrobacter freundii (99.99)(2)
3764 Citrobacter freundii (98.0)(2)
3322 Citrobacter amalonaticus (95.60)
'83,814 Clam 9 7 2620 Citrobacter freundii (99.99)
3002 Klebsiella ozaenae (98.30)
3007 Hafria alvei (99.60)
3723 Citrobacter freundii (97.10)
3223 Citrobacter amalonaticus (99.00)
83/ 822 Clam 7 3 ' 3620 Citrobacter freundii (99.90)
2262 Citrobacter diversus ‘(99.99)
3726 Proteus mirabilis (98.50)
831026 Oyster 3 3 3326 Enterobacter cloacae (99.50)
3366 BEnterobacter cloacae (99.50)
3662 Salmonella enteritidis (99.40)
3764 " Citrobacter freundii (98.00) (2)
'g31212 Oyster ’ , 3620 Cx.trobacter freundii (99.90)
3762 Citrobacter freundii (97.80)
3322 Citrobacter amalonaticus (95.60)
3122 Citrobacter amalonaticus (99.99)
3662 Salmonella enteritidis (99.40)
3620 Citrobacter freundii (93.90)(2)
‘831222, Ovster 9 . 3723 Czitrobacter fr:eundii (97.10)
3162 Citrobacter diversus (99.99)
3066 Hafnia alvei (99,60)
2722 Citrobacter freundii (96.0)
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Oyster 2 2 3206 Hafnia alvei (96.00)
, 3226 Hafnia alvei (96.00)
'84/ 1/ 9 Clam 5 5 3362 Citrobacter diversus (99.00)

3066 Hafnia alvei (99.60)
3062 Lscherichia coli (99.40)(2)
3262 Citrobacter divei (99.99)

Y lggglgiie 2 1 3366 Enterobacter cloacae (99.50)
"84 213 Oyster 1 1 2362 Citrobacter diversus (99.99)
‘847 2,20 QOyster 1 0 ‘
Clam 1 1 3366 Enterobacter cloacae (99.50)
Oyster 6 2 3723 Citrobacter freundii (97.10)
—.3726 Proteus mirabilis (98.50)
‘8 S Clam 1 1 2260 Chromobacterium violacEgbn'go)
Blood 8 6 3726 Proteus mirabilis (98.50)(3)
cockle 3722 Citrobacter freundii (99.99)(2)
2723 Citrobacter freundii (97.10)
Oyster 4 3 3726 DProteus mirabilis (98.50)
84/ 330 3620 Citrobacter freundii (99.90)
3326 Enterobacter cloacae (99.50)
* Clam 1 1 2362 Citrobacter diversus (99.99)

% : Data in parentheses indicate the confidence value.

+ ! Data in brackets indicate the duplicate number.
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 BTRBHENFLRE  RAEFHESER  LYMRERRABETR » WE 2 firEd
FHA BRI EE ( Salmonella montevideo ) + LISRA B E ( 91,960 #W — sec/cm?® )
15 2 /MBS QBT BB 4 5 N B » MALIRRRESML 6 MR TTRE 2 BREME - BREHRD 5
£599.999 %R 9%+ BESRBHETAREHRTFEPERE  EBEAEK - TETEAR
FHELRE TAHBECERERBCBERMAZBREMNE  EEHERE -

] £
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24 TIRERMHESEERBERBERUSIBTHARYERELD - A=E L BFHIRAT
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3R M AR Bl BE g THERARMSANRERENEHM -

AMBDMEEERE RSB 5.9% ERERUR 7.7 % » MXHRAOMZYFKE
BERBRBE o : :

5.1 91960 #W— sec/cm® T BERE S 10° /ml ZHFK » % 2/ EEA T E 99.999% Z B
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