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Sanitary Survey of Freshwater Clam and

Seasoning Pickle Product Studies

Wen-Liang Wang and Chiu-Yen Lo

The sanitary condition of freshwater élam was found to be dissatisfactory in both
éultural .area and retail sales, concerning about the food borne pathogens especially. The
use of UV sterilized tapwater recircular system is better than the natural'ﬂowihg or the
still water purification method, but not so significant. '

Indicator bacteria increased together with clan mortality within 4 to 6 hours, when
the pH of purification water was adjusted. to 4.4-5.0 with acetic acid. Blanching treat
ment was most efficiency in reducing the bacteria, and 75°CX20 sec will be adequate,
considering the flavor of this specialty.

The concentration of inhibiting effects on indicator bacteria for ethanol, NaCl and
crushed raw garlic are found to be 6%, 12% and 8% respectively. The well known pre-
servatives, such as propyl or butyl p-hydroxybenzoate and sorbate, had no effect in preven-
tion of indicator bacteria. Acetic acid has tife most inhibitory activity among the organic
acids, and the pH of seasoning should be over 4.8 in consideration of the acceptability of
taste. ' '
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Table 1 The condition of indicator bacteria in living fresh-

~water clam

Gorting gueEy  ACEER  spamame xmanm
N - APC BSC * Fecal coliform Total coliform
Date. Site CFU/g CFU/g MPN/ 100g MPN/IDOg
H¥B #HE .

1985 )

10/16 Keelung 2.5 x 10° 1.4 x 10* 5.1 X 10* 1.8 x 10°
'10/24 May-Liao 7.5 X 10° 7.9 X 10° 1.2 x 10° 6.9 x 10*
10/29  Taipei 2.4 x 10° 4.6 x 10* 2.0 x 10* 1.7 x 10°
11/05 May-Liao 2.1 X 10° 1.5 x 10° 4.4 x 10° 3.2 x 10°
11/07 Keelung 5.8 x 10° 3.4 x 10° 5.6 x 10* 2.5 x 10°
11/10 May-Liao 8.6 X 10° 2.3 x 10° 5.4 x 10* 1.6 x 10°
11/18 May-Liao 4.7 X 10° 2.4 X 10° 4.5 x 10* 2.4 x10°
11/26 May-Liao 9.2 x 10° 3.6 x 10° 9.2 x 10° 2.4 x 10°
12/03 May-Liao 2.8 x 10° 4.4 X 10° 1.6 x 10° 2.4 x 10°
12/14 Keelung 4.6 x 10° 3.1 x 10° 2.0 x 10° 1.7 x 10*
12/27 Keelung -~ 6.3 X 10° 5.8 X 10* 3.9 x 10* 4.1 x 10°
1986

6/04 May-Liao - 1.1x10°,  >2.4x10° >2.4x10°

7/07 Keelung e 5.4 x 10° 1.6 x 10

*BSC:Bismuth sulfite count BEfbikiS XM
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Fig. 1 Effect of UV purification system.
Condition : water temperature 27.5°C, pH7.2
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Fig. 2 Comparison of UV purification and flowing tap water
natural purification.

Condition : water temperat_ure.27.5°C, pH7.2
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x2 RABBLERFEZRE
Table 2 Effect of UV purification system

B H
Treatment -
reatmen , F‘ﬁﬁ}k%lﬁfﬁm KB E
) i Total coliform
BRI RE R Bk R ecal coliform
UV purification  Still water desand MPN/100g MPN/ 100g
time time
(hours) ( hours) |
0** 0 1.6X 106 2.4X 106
12 8 4.1x 10 1.2% 10*
) 12 6.2% 10 4.8 10
: 16 2.4x 10° 2.4 10°
0 20 2.4% 10° 2.4%10°

BILARLE  B4/PRFRK1IX-
*  During still water desand, change water every 4 hours.

)

** 1 jving fresbwater clam.
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Fig. 3 Effect of water pH adjust to 4.4 combine with UV
purification system. )
Condition : water temperature 28°C.
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Fig. 4 Effect water adjust pH to 5.0 .combine with UV purification
system,

Condition : water temperature 28°C.
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Fig. 5 Effect of 50°C treatment on indicator bacteria of
bomoginized clam.
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Fig. 6 Effect of 50°C treatment on aerobic plate count and bismuth
sulfite count of whole clam.
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Fig. 7 Effect of 50°C treatment on coliforms and fecal coliform

of whole clam,
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Table 3 Effect of blanching on indicator bacteria

Wi ER EEABEREN AREREN

B = HREEE % & m Fecal = Total
Treatment CFU/ BSC coliform coliform
g CFU/g MPN /100g  MPN/100g
»®
7 4 5
Control 6.3%10° 5.8x10* 3.9 X 10 4.1x10
50°C X 6 min 3.2x10° 4.0x10° 3.4 X 104 3.9x104
60°C X 3 min 2.6x10° 0 2.2X10*° . 3.5x10%
70°C X 1 min 7.8x10" . 0 2.9 X 102 3.2x102
75°C x 40 sec 8.2x10! 0 2.2 X 10? 2.2x10?
80°C x .30 sec 6.8x10% . 0 2.4 % 10? 4,5%X10?

*?E!iﬁ Li'ving freshwater clam.

NETREERTE . Tos YRy EWMEBHER 8 ~11% EMBRHER 9 BT » Mk
MRIEZBAMEREE - FRBUMKK 0~ 8 S EMBELTHEN » BREBE(0.5~2%)
KRB RIETEZBIN(F 4 ) + 4 BHEDHBR » AT ; BEE 6 BUU LT HEZNHIER
WHIBR o

£4 BERHEBETIEZNDHBE *

Table 4 Inbibitory effect of ethanol on indicator bacteria

il . REABEBRR X B BB
Concentration of F 1 . ' i f

ethanol ecal coliform Total coliform
% - MPN/100g MPN/100g
0 9.2x .10 2.4 X103
0.5 3.3x 103 6.5 x10%
1.0 2.4% 10* 4.3 x10*
2.0 2.3% 108 3.5 x10°
4.0 2.0x% 102 4.9 xX10*
6.0 4.8%x 10! 7.3 x10!?
8.0 negative 1.8 x10?

Y& IR 75°C X 20 sec REHE » MBSTHRNE o
All of the treatments were through 75°C X 20sec blanching,

and detection after overnight soaking in seasoning.



277

ik S LR SAA 288 T4 A MRIEE pHE 5.0 » KIBSLRED » BABRES
o BRI R ALY TSRS TR RARMAE « A% ABH SR E DHEREZ SR
- Rt ARR RS « RUREISERARRKREZ DHA 4.8 - BRWE s DLRMBERAL
HERRRARIE AT AR o |

§5 ﬁﬁ;’é@ HHTREZ AR

Table 5 Inbibitory effect of some organic acids on indicator bacterla

m E EFABER KBEH
Treatment Fecal coliform Total coliform

MPN/ 100g MPN/lOOg

%85 Control 9.2X% 10% 2.4 % 10°

# @B Acetic acid 1.8x% 101 3.6x 10°

MBERE Citric acid 8.6% 10?2 2.4 % 10°

JEXIEE Succinic acid 4.0x10° 8.1 x 10°

Lk R AR 2 pHS 4.8 » BRI o

“The use of organic acid adjust pH of the soysauce seasoning to 4.8,
and detection after overnight soaking in seasoning.

**2 MBI 75°C X 20sec REEE -
All of the treatments were through 75°C x 20 sec blanching.
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rs

%£6 TRAREREZHAERR *

Table 6 Effect of NaCl content on antibacterial properties

REBE " KEXRBEE PN Lk
Concentration of NaCl Fecal coliform Total coliform
% MPN/100g . MPN/ 100g
17.0 2.0 x10' 6.8 x10!
12.0 1.2 X102 1.8 %102
9.0 1.8 x10? 1.7 X10°
7.5 4.5 X102 2.0 x103
6.0 -3.5 x10°* 4.5 x10*
5.0 2.7 x10° 1.3 x10*
* RWMEREE

Detection after overnight soaking in seasoning.

**RBMEE 8 %I R BEETH

Soysauce contains 8 9% crushed fresh garllc

*xk 2 IR 75°C X 20sec RERE
All of the treatments were through 75°C X 20sec blanching.
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Table 7 Effect of soaking time on indicator bacteria

B B Treatment EA SRR xRN
%iﬁé&lﬁ ?imzﬂ - Fecal coliform  Total coliform
-a ' .
concentration I B ,
€ %) bours | MPN/ 100g MPN/ 100g
L]
12 6.4 X103 2.4 x10*
9 24 1.4 x10° 9.8 x10°
o 36 8.6 x10? 3.3%x10%
48 4.3 x10° 7.5 x 102
12 7.6 x10° - 2.4 x10*
8 24 6.6 x10° 2.0 x 10*
36 4.2 x10° 1.8 x 10*
- 48 - 2.1 x10° 9.6 X10%
12 7.6 X10° 2.4 x10*
7 24 5.8 x10° 2.4 x 10
36 5.1 x103 2.0X10*
48 4.8 x10° 1.2 X 10*
12 8.4 x10° _3.6><10‘
6 24 7.7 x10° 3.2x10¢
36 7.2 X103 3.2 x10*
48 6.4 X10° 2.8 X 104

"B S 8 TR R » £ 415 75°C X 20 sec RERE -
Soysauce seasoning contains 8 % crusbed fresh garlic, all of
the treatments were through 75°C X 20sec blanching.
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HORIHBUR » RRETIRBRRN » MWL KB BEE A b2 o ,
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Table 8 Inbibitory éffect of crushed fresh garlic on indicator

bacteria

BE Treatment EEABEE ABEE

5 % mmwasE mEmmmzsec  Feeal oo Tetal
Blanching Garlic in  Soaking tben Lcoleorm coliform
75Cx20sec  Seasoning  heat to 50°C MPN/ 100g MPN/100g
- : pone * - 9.5x10° 2.4 X10°

- + - 2.2x10* 1.3 x10°

- - - 8.6%10° 1.8 x10°

+ + - 2.0%10? 2.0 X102

+ - - 2.4%10° 3.6 x10°

- + + 6.2x10° 7.1 x10°

- - + 7.8x10* 1.2 X10°

*LIiEEESE Living freshwater clam s sample.

#£9 DEMMHERAZHHBR

Table 9 Inhibitory effect of preservatives on indicator

bacteria
; - KFEABER XBEH
® = Fecal Total -
Treatment coliform  coliform
- NPN/100g NPN/100g
H B 4 ] \
Control 9.2 X10*  2.4X10
HREKPBAE . . \
0.025 % Propyl p-bydroxybenzoate -7.6 x10 1.6 X10
' HELEPRTE . \
0.025 % Butyl p-hydroxybenzoate 2.4 xX10 6.2 %10
El %&m 4.6 xlo! 1.6 x103 -

0.2 % Sodium sorbate

* RRERRNE

Detection after overnight soaking in seasoning.

¢ ZEBE75°C X 20 sec RFRE o
All of the treatments were through 75°C x 20 sec blanching.
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