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Utilization of UV Sterilizer for Artificial Purification of Oysters ( Crassotrea gigas)

Shi-Tang JENG and Mao-Song CHEN

It has been said that over 75 % of the oyster produced in Taiwan are not
qualified for serving raw due to high density of bacterias on it. This experiment
studied the effect of ultraviolet ( UV ) sterilizer on oysters with the following
results :

1 The efficiency of UV sea water sterilizer can reach as high as 100%
of sterilization. ,

2 It takes about 6 hours of purification with UV sterilizer to meet the
requirement on the condition of raw—served oyster meat while treaiing for 24
hours achieved a level of complete purification.

3 With the outside of the oyster shell purified. Contamination of meat dur-
ing shucking can be avoided.

A During the purification process, living oysters tend to discharge sand gr-

ains to the outside, thus resulted in even better quality of meat.
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A-filter D:UV sea water sterilizer
B:sea water tank 1. E: purification tank

C:sea water tank2.

Fig.1 The apparatus for this experiment.
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46,000 £ W sec/cm® HEt BRI Fig. 2D FE :

1 UV energy density

UV out put W oonereenenas - 16.5 W
.radius unit T eereeennnnn 4cm
radius of UV lamp Tleeverornenes 1.27 cm
length of UV_-lamp i L ceeeeeeeecen 72 cm
UV transmittance in sea water--- -:-o--+ 85 % 12) -

UV energy density=W /2nrL=9118.2 pW/cn*

UV energy density in water = 9118.2 X 0.85 = 7750.5 pW/om
2 UV dosage = UV energy demnsity X UV exposure time

UV exposure time = L/flow speed

flowing volume (cm®/ sec)

flow speed = - -
_ area of section of unit

area of section of unit=7%7y2—zy’?
* The available watt of 50 W UV lamp is about 16.5W14)
Fig, 2 Formula of calculation of UV dosage.
— AN B FEIR RS B RUES 6000 3 13,000 £ W sec/om® 5 R B EHN BERESETH 2
T HREB RN Table L

Table 1 The efficiency of UV sterilizer.

Flow Rate(l/min) UV Dosage( tw-sec/tm*) Total Plate Count Reduction(%)

—_— 0 8.8 x 10*
2.54 595780 0 100
5.46 277157 0 100
32.76 46190 1 99.99

+ Water Temp. 27 °C
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Table2 The comparison of various sterilization methods.

=

Item Ultraviolet Heat Chemicals
Apparatus for Water UV sterilizer Heat exchanger Reagent injection
Sterilization

Sterilization Method Ultraviolet Heat Chemicals ( chlorine)
Sterilizatidn Effect UV illuminanceX Temp.X Retention Reagent conc. X conc.

Retention time time retention time
Liquid Property UV -permeable Heat conductable _

) liquid liquid

Residue : No. No. Yes.
’Treatment Capacity Several hundred Several ten tons/hr. —_—

tons/ hr. .

Instal lation Cost About 70~80 yen/5ton About 250yen/5ton Cheaper than others
Running Cost 0.35~ 1.yen/ton  About 150yen/ton  About 1 yen/ton

Operation Labor— saving The change of _
vapor quantity
must be examined
frequently
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Table 3 The effect of UV sterilizer (¥ EHC 2H) treated sea water to purify ovster.

Immersion time(h;_.) TPC per gram Coliforms (MPN /100g) E.Coli(MPN/100g)
0 5.2 x10° 3.5 x 10° 3.5 % 10*
1 4.8 x10° 9.2 x 10° 2.4 x 10*
3 4.0 x 10° 7.0 x 10* 4.9 % 10°
6 6.2 x 10° 7.9 % 103 200
9 1.1 x10* . 4.5% 10° < 1.8
24 1.3 x10* 3.3 x 10° < 1.8
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Table 4 The effect of UV sea water sterilizer (Aquafine PVCL—~1) treated sea

water to purify oyster.

Immer(tlllx;x; time 1 pC.per gram (NEPOI\l]l/foll(.)Iz)lZ) (I\I;:Ii’I\CI;ll;)Og) pH TTC test
0 1.1x 10° 1.3x 10° 4.9%10" 6.00 ++
1 1.3x 10° 4.5x 10* 4.0x10° 6.09 - ++
3 7.9% 10° 79 x 10° 3.1x10° 6.12 ++
6 7.3x 10° 2.3%10° 150 6.13 ++
9 3.9% 10° 9.3x 107 <1.8 6.16 ++
24 3.4% 10° 20 <1.3 6.10 ++

* Sea water temp.: 22°C
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Table 5. Weight of mud spat out from oyster during 1.5 days.

Al B.’
Sample No. . Weight of 9
ght of mud spat out B/A (%)
Shucked oysters weight(g) from oyster (g% d
1 1.3005 0.1077 8.28
' 1.3223 0.0726 5.49
3 1.6490 - 0.0542 3.29
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