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Summary

I. Title

Development of hygienic treatment system of shell-fishes

II. Objectives and significance

Production of domestic shell-fishes has increased steadily in
the past decade and 500,000-600,000M/T were produced in
1996. Among shell-fish, short-neck clam, surf-clam and
jack—knife clam are domonant products amounting to 25% of
total shell-fish production and also expected to increase in the
follow years by the development of aquaculture technology and
modernization of fishing method. But these domestic
shell-fishes have used as simple processed products such as
raw material, frozen or salted and fermented type and dried
food which was no advantages of low priced, for the effective
utilization, most importance is the ejection of sand and fecal in
the shell-fishes because they have troublesome on the cooked
product, dried product and other processing food, in the case
of; living shell-fishes contained tiny sand and fecal which was
take place of drop the palatability of various shell-fishes
products.

Thus, research and development of hygienic treatment



system of shell-fishes are required for the consumer’s

attractveness

and enhanced of consumption and finally

increasing the added value of shell-fishes and the income of

fisher. This study was intented to develop hygienic treatment

system for effective production and distribution of shell-fishes

without tiny sand and fecal in the shell-fishes such as short

neck clam, surf clam and jack khife clam.

IMl. Contents and scope

A year

Contents and scope

Target

1996

-Development of hygienic tre-
atment system(sand and

fecal ejection) of shell-fishes

—-Estimation of optmum distri-
bution condition of treated

shell- fishes

Examination of sand ejection
character of raw fishes(shell-
fishes) and development of hy-
gienic ejection system(pilot

scale)

Estimation of survival coditi-
on during ejection time and

quality deterioration during
distribution

1997

-Develpment of procedure
technology of sand ejection

system

-Optimum condion of packing
and ditribution of treated
shell-fishe

Development of sand ejection
system for the use in product-

ion area and verification test

Condition of restraint the inc
-rease in number of total
bacterial count and packing

and distribution test




IV. Result

1. Examination of sand eject character of shell-fishes.
Sand ejection of shell-fishes was depened on physical
activity which is changed by enviroment effects such as
temperature, salnity, dissolved oxygen and feeder. expecially
salnity and temperature is most importance factor in this
study. Result of sensory evaluation and observation of physical
activity on the various ejection time, difference temperature
and salnity in the sand ejection system, shell-fishes removed
the sand in its body more rapidly when it was in sea water
than when it was in fresh water. Also high temperature and
high salt concentration had a much greater removed the sand
than low temperature and salt, but physical activity depressed

by high temperature and salt concentfation

2. Estimation of optimum sand eject condition

Optimum eject condition of short neck clam, surf clam and
jack knife clam were as follow in case of short neck clam
salt content and temperature was 2.5% - 3.2%, and 12- 18T,
surf clam was 25% - 3.2% and 15C - 207, jack knife clam
was 2.0% - 3.2% and 10C - 15TC. but above condition is
changable by dissoved oxygen and contamination of sea water
tank. Optimum condition of sand ejection was showed at
table 1. On the other, ejected sand volume were examination

of shell-fishes after 8hr in the sea water ejection tank at 20T



and 3% , short neck clam was 1.77g / Kg, surf clam was
483g / Kg, and jack knife clam was 1.73g/Kg. these result of
ejected sand volume changeble by freshness of raw material,

catched area and age etc.

Table 1. Optimum condition of sand ejection in the shell-fishes

Effective Range

Effect item

Short neck clam Surf clam Jack knife clam
Salnity(%) 2.5 -3.2 2.5-3.2 2.0 - 3.2
Temperature 12 - 18 15 - 20 10 - 15

(c)

Air velocity mild mild mild
pH neutral neutral neutral

3. Development of sand ejection system

Sand ejection system constituent three parts , water tank,
swich contoler and machine chamber. Construction of water
tank were water bath, input valve of water, output valve,
heater, drain valve and wood supporter,
swich controler were Pump s/w, cooling control s/w, airation
s/w and temperature s/w, and machine chamber were
construted filtration system, circulation pump, cooling machine,

condenser, freezer, dryer and Ex valve.



Advantage of this system is able to heating and cooling
contol, air and water circulation, reuse of sea water. A model

picture of sand ejection system showed at fig. 1.

4. Hygienic treatment and packing condition for

distribution

For the hygienic ditribution and optimum packing codition
of shell-fishes which treated by ozon with air during sand
ejection, and then sand ejected samples were packed with
various packing method.
Initial total bacterial count of shell-fish were 3.7 x 10® , in
case of treated by ozon, total bacterail count were decreased
with ejection time and freshness sustained longer than not
treated ozon. On the other hand, optimum packing codition was
stuffed the ozon treated sea water with sand ejection shell-fish
into a polyvinyle pack which is the most effective to hygienic
distribution and shelf-life extention. Nucleotides components
such as ATP, ADP, AMP. IMP were not change by treated

ozon or not.
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Fig. 1 A model picture of sand ejection system
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AT AXAA 33 WAoo 2 st EAFS HEIA.

6. @A 2 FTAAE
#Z5 AAE F FHE panel 10908 iAoz AFAHY +& £

A, 28x i -2 EASE all or none WHoE AAFAL A

olf

2] = Duncan’s new multiple range test2 33} t}.



7. A7 AE A
Zt 2P¥EE AP ARE €32V "Uug7)d AFen 94A
SEEE A7 HE F AL GE HAEE ZAEIAT oujdE B
Aol AHEE AlgQe By, JzN & U2 At 1 NS =
AFE T BAME S HARRE d{Fe] 222 el

8 HAE AYE

EAAZY R AHA F2HFY FITFE A 5o nAE
AldE AAs Y. 4E38tE plate count agarE A8-& ]2 9} peptoned,
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3l homogennizer&7]ol Ed3 A8 S 473 ZHESFZ N3 933
42 F3t9 clean becth ¢AlA HEFSA agarilAE AT 222 A9
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Table 1. Optimum environmental conditions for shellfishs and their

osmoregulatory system

Species Temp.(C) Salt(%) pH Osmo-type
Short necked clam 23 2.2-35 7.8-8.3 high
Red shell 23 27-32 7.8-8.3 high
Ark shell 23 1.2-3.2 7.8-8.3 high
Surf clam 23 1.0-3.1 7.8-8.3 high
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EAAEZ A{E FEL2 230 gEUW F uAFY F$ 15TU9
RxzAe A= 13CHe Folth

P9 Y8 AR E2A & W FAso HZdo) 2
- AARL T2 dEVF AAE x4 ¥erudEt F
E 1&°) 100-200ml =9 £E2 F7E FYHEA ES @A,

9 AEO FLF BFARA 2E, 9E, §E8L, Holo] atd F$
Ao2 d¥¥n Yok 53 A 8PN G % LEE B AT
N AR AREALS Fo8 Wil
A5g2o] AAY ARE B4 UAel o] EARS} B Bk

EoE 2R 27U 9E €& 59 Wdd BE adHd EARD
% AEFAE AT wpASe 9E 2532% , £E 12-18C, E59
2= 9x25-32%, £%15-20C, %x/ANE 9520-32%, 2=10-15C =
deten $4¢ FA @42 AR INFLLAR A5 pHE 3

o

oL



2o AFe) BT HAR 2oz WAHUY. B AYS2A 9
& o83t ARTE AFE olgat Aol W ETHAY Aoz Ug
Ba gsith

E10.& AR/ AUD Q& FEARA G BEAF] EAR Fue =
e EHoz Ztzte AF 10Kge AN 297 Hste] Wz g
EAHES M cldstel 15T AYsEAZHOZ 24Y A Hx gL
1.77g/kg, %< 383g/ke, REM Aot 173g/kgo 2 Yehbn g
or EAESY WEES F2 Wo] YREY HBYo] {0 BAHY
or AFFo wat we] TR Aol Ao AFTIG AYBHo] e

g & 9o

# 9. HF2 EA U YERK K5 Hel

89
ol xf
HEX| 2} g5 N=A
He (%) 2.5-3.2 2.5-3.2 2.0-3.2
22(T) 12-18 15-20 10-15
pH Y 54 Y
Aeration ¥ mild mild mild

¥:37|FY Hx &= 100-200ml/ sec
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U AR webA g ddigrge] g 5 &d £ gt gleH A
Aoz dFud TFE EAEHFES WELE LT Apole "

AT oled BAIR 4 R A7) 4P FAE Fu Uk

H10. HiF S7Y EAME] HX0M EANZF UERS ESY

#H = LA I =5 =5 U

E Al B 1.77g/kg 3.83g/Kg 1.73g/kg

XA|E =0 =2 10Kkg, EAMA|ZE 48A[2H

Hxg, % 2 22N E 244 20KgH & Ao R dutdgoes F35
' AdAA ] 2% EALZI(HET)Y Eo|] ATE EAIAE FA &%
EAEZFAE v AESVHEY A Ade E1IH 2o dEzT9 &)

FE AL uRES o] &3FR oW 2EE °F 18T £ A7
3 EAXE AXE ol&39 ¥x 26% 2=15C % 371FYE 2 493

8402 JFE cFANA AU BATFS AstEs A=A
o we pH, A&4H T AP AT EAS JIEES FHSHA
F11e] vEbd uie} Zo] tizTe B¢ EAES BEE] 8%
g3t dle upxgo] 36A3E, FF0] 2447, XA BT o
= Aoz Frggoen o AHAMY QYEHL FAT WA=
BYR o] 4¢ pHFEFEE 8201%4& Ue i AU

ghd Bol AFE EAMPET FAE o4F A EAT dAEE BT
= ggen si5e pHE Algte]l AFstel wel by Frksta e A
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F& BIoU EANE 362 74X 800142 WAGGT, maty B g
AE ol4T ALE EAV SRIE UNIAA 2] 1 e H
BAEE A 449 5 AQXD. o|4e] A} o}y EAlH e
A@HozE EAHEO A9 Lo Hx gt FFoQen =3 Wae

=7k A9 ol EAAe 2He 88 2AAGT € & oo

H 11 LUYRH(O=T)I 2o| Heyst ALK &S 0|23t
7ol EASY

ANoel Al

s3yes
0 6 12 24 36 48

EAl MES
(HEHy X))

HEX| B 100 97 92 90 85 82
== 100 98 95 85 83 80
gkz= o4 100 95 91 90 88 83
(8 gd39)

HEX|2¢ 100 100 100 99 98 98
== 100 100 100 97 97 97
Y 100 100 100 100 98 98
pH
(YUY R[Y)

CIONE= 7.4 7.8 8.0 8.2 8.2 8.3
Ex 7.4 7.8 8.2 8.2 8.4 8.4
Sy 7.4 7.8 8.0 8.3 8.4 8.5

(2 gd37H)

HEX| & 7.4 7.5 7.6 7.6 7.8 8.0
Ex 7.4 7.5 7.5 7.7 7.8 8.0
Y| 7.4 7.5 7.6 7.7 7.7 8.0




B 7oA A78 EAANEAY FAE o4t EANE
g AFE A58 oS Ahed@FAA ) 1088 ez 1079 I
FE AAE F 2 5 olBFo] WA ARE 2Aste EAA
238 AT 1099 AA4edF Qo Brke Ae 1089 A
Ab F 190l ol 10709 NEE 7 98 dAAHo2 Bd 1007
ol AEF U BEADE 28 ALR YEY 9% Ee] EALEHRE YE

s Azl o8 AY e B PEes A&atd
H5AAE A 1099 B5PA 29F 890 e o|Bdo] Y3
ta $rhRen o|EL10/e BREFE 57 o4l oo AAHA 2
& Adan BrsETh By 2ol AT EAE FAE Qugdo
2 Agsts A 2o A5 AESE U5 JUT FUOE EANIYE
SxdTte AR AU

W) olset &)

EARGFAE A%, ANFAY W a0 ooy
AFAale] B Y ARl g8 EAAAF AT F40] o
ol % gtk

ageg BEAAGEE MR FAEE BHAE AL W Fos
o EARGE 26X FEo2A AR §EA Aol HAnFojol
dmz GuAAR(RET)) BT Bol AT EAAY FXE o 4%

AS uAEY] FETE WL ZASATHEIZER).



8% dse 27] WAES FIEFE 12 x 10° ooy dubdg
B EAF 24X 20] 3= 80 x 10* o2 F£3] £FF7 Fhste Aoz
et A gk £o] A7 EANAE FXE o] 4¥L " TYAR] 18
10° o2 vad gAY & Yl

I 12. R (HIX|EH) S| EAIES S35 H|la

E A Y
EARAZ
A (=) 2 A7 FA
0 1.2 x 10 1.2 x 10?
6 5.0 x 10 1.3 x 10°
12 6.5 x 10° 7.5 x 10
24 8.0 x 10* 1.8 x 10°®
36 8.5 x 10* 3.0 x 10°
FWAM AAEE AFEe FHE ddstn 7EEE 28 #® olyg

daole B0l Qe B9Y, AN 59 4R TF FiHo] 4
FxAzA Bdd §59 Ade Bad Adolyd AU SN =
U wo] Be AdelA MstE SAol o) WY AR Be
Beu ool EASe] Folg W FBA 1Y 2 EAROR Ay
o gt}



HFe g g€ $2AR FHd ESAse 2, ¥ 52 €4F F48A
U A&E gZstd AFSA gow adlE delgiA Hel A EE
FEY B e 2AZ AT o A& H3A HY &HAY JEE
g o= AY JAH s BAE doZ 5 Jof 2uY A4S s}
7% &3 F7HAZE 284 e 2AYAE EFStn 383 853
23t Qe AAelh.

B a7 ol e EARE AFs] AT Wi dfeg EALN
g Wi FAE ANEEA =HAd.

Bol @78 HFEA AL wAg, 55, kx4 59 ARE
g228td dX HAFH o BT oEHZE AR FAF g mg
=& 15T - 20T, 9525 - 3.0%Y A4 AFdad Y1 24A3F
E FNEAH FAEAE AA RS AR EAsts By, ¥ 59
BEEES AASE yoln 8 B 9] A7 EAXNG AXE 2A 3
HEo2 olFoA Aot KEFE(E AFYA), 29X 2F%a 7AF%
Az FAHY Jdov kEREAE QdlFEa, QAFFEYTE, OAIuE
T(over flow), @7} ZX](heater), @HIFL, @& F(drain valve)2 T
Aol Jn 29X =22HL @QPump S/W, @IAZAS/W, @F7FU=x
HS/W, O2=x47], 7|[A%&$4L 09334, QeFHE, @377, @

$%7], ®¥57), ®F97], ODryer, BEx.VE FAHo o] EAAZ
Fol= EH4A & MENZS AT 71E9] dubAQd AXYEY EAF
= Ba A4 a4 E FH ot

olg1 g EAMIHI FXE A2 o¥E AMdAGA L Gz 59
AAAA NN L8 JE AXNE AF AN E 20E HS 5o
A g ol &9 Adel JldEdn &5 vk wEtA A2 oRlE
dAE BAMAE Folx 2HAENAE YAHLA AAAe] Frg A7

AT F Je&Rez AddA

dg

lo
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(R A2 EAERS 7]s)

T2 1 HFE FYS wHF EAE AAANIE=L

derd - ¥4 e 47

DVER FLOV : 420 al27} ol A9 =] 9% s H2ae,

7ta7l ¢ xS Fh2 A Ze] AL8sl HEATER.

DAY ARGEA FET.

DRAIN : £24 4, A & T

PUMP S/W : £% PUMPE 7F5AAFE S/W

QAAA SV : YARAE AEAAFE SIV.

»Ooo.\lc\&mzb._b)g\):._.

BIIFUS : exol F4FFE9H 3715U7E FEAATE 9.

—
-]
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. A eF olEH] YHAVE FUHERAE WA
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- CRPUMP : A3t viAE WA RS AT

Y4710 Qg ¢BAAFE 48 3

—
(98]

. 977 T JGEAIA 301 (AS7F B8 Boro] IANES olBE A,
A

Zl'\‘
Yzt Alste vjAoja] EE Wie] FEE Q7HE =

B4

14. CONDENSER : Y5 7]oA m¢etg o2 g GASE 279 978e 53 93}

GASZ WSO+ 98-S ¥l

15. 7] 1 ¥ARAY FRAZA JujcASe] AYAP S T o W

A7 A3 GAST WES Yt 2AE U0l
16. 59171 : CONDENSEROIA 9J318 lAE 9 ARAFE J¥e o9 3%
ZA w7t 33l S8l Akt Ae FAUT.

17.DRYER : Jufl GASZ o] =R WolEAS AAsIY F+ 98

ol Ao 93t 7+ 7|78 I AL HFAFC)

18.EX.V : T&, 75| dGASE ML, AYY] dog AaFE I

g a4 399 A8 FLUS QoEE YA

e thAY] EERT FEEEE Ito] FrEH 9S8 FE4E9
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A 44 g3 % 2 JAAY NEAY

7} ez Az

At AR AAHA F5L el 0 Aol g AFe
Adst &g 2AAYG. 029 At 2& BAYE YA B4} o
2 &l 2% ¥ & UES dhon grrie 928 Adan ¥n

Aawhe TS EA A B8 2F5E EAGAT
E13E LEAAY w2 Fo10e FUD AL B A7 o
VE FT5E 2A A0 27t $F57) 37 X102 g o} o
%

BN

T 2NTEE 17 X104 4N E 42 x10°, 283 8Alzt
Folle 19 x10° o2 0&AY a4 e Ao us U Azt o
237F AU

wet AZE T7) FUAR A 22 FUYRTW EAlY Eue] AA
=7t i dold F IdLE g 5 U

[
tn
=
lo
X
M
ofN
i
o
12
2
L)
rlr

# 13. N0 oSt A Alztg DiME 4o w3

- LEAY 7]
0 37 x10°

2 1.7 x10* 33 x10*
4 42 x10° 31 x10*
6 53 x10° 6.8 x10°
8 19 x10° 2.7 x10°
10 3.8 x10* 7.0 x10*
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A A &L AR F2 AgTFde

.

Qudagds g

El4E 2F Agd AT AE ATP #d Ed9 W3E A
Roeg EAAAME ATP7l 42.85mg%, ADP7} 55.48mg%, AMPE
18.27mg%, IMP+ 3827mg% °ollou EAMX O] A3 §o] mel 2&&

=

T

kol & UrehRA gkt

Wed @9e Agols ©E At AannABAe] Asd: 2A 9
"2 ket

¥

14, 2F ANe[of 2fgh EAL AlZHE AABSE | B

ATP

ADP

AMP

IMP

HxR=*

Hxxx

Al
s

ozone air

ozone air

ozone air

ozone air

ozone air

ozone air

10

42.85
27.78 3538
38.35 50.01
3891 35.86
42.60 33.14

50.70 34.89

55.48

50.20 53.97

4472 4476

42.27 39.44

4435 36.01

64.09 59.63

18.27

1864 17.95

13.74 12.14

11.71 12.32

062 14.46

22.35 19.99

38.27

39.21 3861

828 7.84

2725 22.94

12.18 13.83

26.44 33.07

36.89

45,64 50.61

8.74 838

2661 23.59

6.06 15.55

42.31 53.64

16.90

13.33 14.87

14.56 15.68

14.87 17.03

17.88 1544

1890 13.15

*: inosine,

*%: hypoxanthine




. TN
EAAYY 808 9T, AFER, A5 TR, A50EA
T3, 4702 rol A%, #5239 W5 e Fd SN 2N
b BEEFE AE 4T A AR7I) 129 A®
A 2R PR BHAE #EABA NE 9% A YEuA e,
o AFEF S ANE s BAYE) TR olA ol R
@ EgPYos ARHn TPy It A5 TP d4s ezo
2 A2 ¢ Agse ol 7 A2 T wHoz A=HYo

AS5EAgFe AZY € @99 {5

L vpx|gte] AEAEY

A e WA=, RAZzA, v, &%, FF, Mz, Pelz
Meta 89, SUe Adgte ¥, 53 $auz G2y AAE, ¢
HE, B, Abdw, 48 A8, diwt SX0A tak AR E d59
BF°] WEX gx Wo] H&X, F2& 0-36CT(HFFLL 23T, 10T
stell M= Ag7do]l @it 15CTHE R Aol WE, 30T/ 7AA A
) FHE 899, FAHL 4N =E3H-2m(EE 0-6m), AL Mo
°] 1-50% °lWe] AU A, A%AFe ZFo] 156mm, HolE A o], 1
AR+ TR, BEZF 2 F718, W23AE35-36TAA 2-842F, 40T
o Al 1AIZkREe] HAL, FFAEALL 3B5CoAA 8 20577 AL 175
AZE, AAFES A vlF 1.018-1.027 B9 EFoz dxrs} oz
E, AR71E 7-109, AFFLLE 20-265T, A4FEE 149(88mm), 2d
(21.2mm), 3'd(34.4mm), 4A(7.0cm), 53 (85cm), 6:4(9.0cm), BE A W3
HGoll & fEugedd BA=EE X2 E(Tapes)dlE  vHA 2 (Tapes

flo

gt



japonica)3} 7} &wWX] & (Tapes variegate)©] U}

kA gE 26T, 16C, 5CY =AM d59 FH4HE AT
AELE ZAE £ AA(Table 15), 26T dFANE 3427 AdE =
T HAEIA R, 15T E 3¢ el 2F sAede 28y, 5CollAE 3
dol AYE FForxe 80%, GFore 20%% FAALSAT. watq 2A
FollA AEF 2% HHAdXME 5T/ AR/ AF € 8 713 fa@
ALz Yy,

Table 15. influence of temperature and parkaging method on the

survival ratio of live short necked clams (%)

Storage conditions

Storage time 26C 15C 5T
(days)
Dry” Wet? Dry Wet Dry Wet
65 0 ) 90 65 95
15 50 25 45 90
0 0 0 20 30

*Sample was purchased on 27th August
1) Dry condition storage.
2) 3.0% salt solution storage



AGLE 5TAA &2 58 1.5%, 2.0%, 2.5%, 3.0% 2 3.5% &35}
ahxge] WAES AWEYTH(Table 16) 5 Eo] WE v e AEE
& dAMeE d¥ES ¥94E Fade AL BPoU o= AR
Atom AF 3-49 AEH AN BAST 67U Fol: % HAea
o},

Table 16. Survival ratio of shortneck clam packaged in 1.5%, 2.0%,
2.5%, 3.0% and 3.5% salt solution at 5C (%)

Nacl concentration(%6)

Storage time

(days) 15 2.0 2.5 3.0 3.5
3 100 100 100 90 80 95
4 9% 85 % 75 50 90
5 75 50 35 20 10 80
6 15 20 5 0 0
7 0 0

*Sample was purchased on 5th October
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Table 17. Survival ratio of ark shell packaged in dry 3% salt solution at
5T, 15T and 26C (%)

Storage conditions

Storage time 26T 15T 5C
(days)
Dry” Wet? Dry Wet Dry Wet

1 100 85 100 100 100 100
2 20 25 100 100 100 100
3 0 0 100 100 100 100
4 95 15 100 100
5 90 0 100 100
6 75 100 100
7 o0 100 100
8 15 100 100
10 0 95 95
12 95 95
14 95 75
18 95 0
22 80
26 35

*Sample was purchased on 2th September
1) Dry condition storage.
2) 3.0% salt solution storage



moE 26T, 15T, 508 LEZANN d4e Raguz ARa5n
MEEE 2 ¥ AnH(Table 17), 26CS] A58 B4z ol e 320]
AW F BT ANSLD, 5CANS BLEANAE 102 Do) BF A}
ST 3%A4NNE 5Uo] A F BE AT, T 5T Ba
ZANNE A% 1000 5%, 269 F 65%ANFAT, 3%2) Bl
gaTe] 5%, 180 Fol EF AASAT. M BAUNA PES o5
YA E 5T mute] A% L 450 Ay S Ao YRy 2
93, drnt Ragda ARl ®A vhehath

Table 18. Survival ratio of ark shell packaged in 1.5%, 2.0%, 2.5%, and
3.0% salt solution at 5C (%)

Nacl concentration(%)

Storage time

(days) 15 2.0 2.5 3.0
9 100 100 100 90
10 30 80 85 75
11 25 70 75 40
12 45 45 60 35
14 25 35 30 15
15 0 15 10 10
16 0 0 0

*Sample was purchased on 29th November



AZLE BCAAN FEY FEE 15%, 20%, 256% L 3.0%Z3te] md
o] HALE S 4¥E ZAF(Table 18), 1.5%9 AF=olAs A 104
FHAret7] AlFste] 154F BF AL, E%E 2.0%% 25%04E A
Z 10Y el Abey] Al&Ee] A% 169 well 25 #Apsigch 1
U, 9% 30%ME AZ F 9dFE HAMEZ] AlFste 169 W] 2F

HAE . ol ARE A £ W age B AP FEF dF:
zAME R AEL FEY =7t YL AR ¥E ez
LHERSt T
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e By FF, 2L 12-31CTHAFR
€ 1.014-1.024, F#71= 474, Helx 484 =%
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Table 19. Survival ratio of surf clam packaged in 1.5%, 2.0%, 2.5%, and
3.0% salt solution at 5C ’ (%)

Nacl concentration(%)

Storage time(days)

15 20 2.5 3.0
7 100 64 40 60
8 100 35 30 40
9 90 15 0 20
10 65 15 20
11 55 0 15
12 45 0
14 0 0 0 0

*Sample was purchased on 29th November

AFLE 5CAA dB9 B5EE 15%, 20%, 25% 2L 3.0%=dld =
o HAES AHE ZAF(Table 19), 15%2 FFEdAAE A% 9dute] 7
Abab7l AlEHE Y 149 & 2R HAEIE D 9% E 20%9AdE AR 79 9k



of A7) A=stel A%F 1Y wol BF AAstac olE d3E 1
Ao B 0 FHE B AYlA AED I5E ZAANE 15%9) ARy
£/ A% L 5o A%F Aoz Yehyrh

4 WzAY JEAY
dzAE Ame, Aumet gus Fmn sudeldny Hujv
et 2 Asiete] ge vith] RE SFu clxw Aajn A HEA
A4 i, HHAE FEY G| Y1 Yoo FTL Ta Bz ke
AR, AAFLe 6-28CEHASLLE 20-26C), 780] 23N HAAA 2
o2, 89l 25T A% HAU 4, el 27CE WUE o] o Y
HAZY Btk 109 22Coldtol A wA7} HojRA}. 30CAF(17.04 Cl%)
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172-30TCoAA @8] A3 Aoz AR Ey:= T4 3-50me =
A Fo @A BAN AT AAIRE HEF 1020-104 Fde
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220-250C WA 1587 =T HAE 5%, 308 =& 13%,
SR =EFE 2%, 1N =2TL 80%, 147 308 =E3FS AY A
it AFL B9 Fgoly AFA[AA AHY TFxE Aol 2 A
P52 Xdd vxE dFo] E ASE HuHo] QUvh EI =R
100-135Cl A 160%3te] F71:&A 2 074-265cme] FA=7H A
= A8 dAAeA @3, F239 110-130TY @5 A4
1.07-1.79cm® |z AdAe 2425 FA AR At A7IA gk
o y_ﬂ_z‘s}i ATt

AZELE 5ColA @29 HFEE 15%, 2.0%, 25% B 3.0%Z3to Iz
7he HALES AFE A (Table 20), 1.5%9 AsZolAe AF26d T
HA 7] AEE 308 F 2E HAEE R, 9FE 20%004E AR 24
Awbel] HAE7] A Fste] AFAF 29U EF HASIAY. 9% 3.0%
AXE AF F 24YRE HASEZ] AFse] 8L EF AT ©]
E ZA7E 13 B o A2Ae B A¥dA FES 9= =AM
15%¢ 9E5=7 A% € £5 I Aoz Yego.



Table 20. Survival ratio of red shell packaged in 1.5%, 2.0%, 2.5%, and
3.0% salt solution at 57C (%)

Nacl concentration(%)

Storage time

(days) 15 2.0 2.5 3.0
24 100 90 90 80
25 100 80 75 65
26 90 75 95 45
27 80 60 45 35
28 65 15 0 0
29 10 0
30 0

*Sample was purchased at 29th November
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Table 20. Survival ratio of shortneck clam, ark shell, surf clam and red

shell packaged in dry condition at 5C

Species

Storage time
(days) Short necked clam  Ark shell Surf clam Red shell

8 100 97 100 100

9 87 % 100 90
10 72 95 100 90
11 45 92 100 90
12 35 92 100 87
14 0 90 100 82
15 90 17 82
16 90 7 80
17 90 0 77
18 90 75
20 90 75
22 67 57
24 30 37
26 10 17
28 0 0

*Sample was purchased at 29th November.



Table 21. Survival ratio of shortneck clam, ark shell, surf clam and red
shell packaged in 1.5% and 2.0% salt solution at 0C

Short necked clam  Ark shell Surf clam Red shell
Storage time

(days) 15 2.0 15 20 15 20 15 20
7 100 100 7 70 100 100 100 100
8 100 100 20 0 100 100 100 100
9 | 100 100 0 100 100 100 100
10 100 100 | 100 100 100 100
11 100 100 100 100 100 100
12 100 - 100 100 100 100 100
14 95 85 75 100 100 100
16 60 40 30 7 100 100
18 25 15 0 45 100 100
20 0 0 40 100 100
23 20 8% 90
26 0 707
29 40 40
32 | 20 25
35 0 0

*Sample was purchased at 29th November.



Table 22. Survival ratio of shortneck clam, ark shell, surf clam and red
shell packaged in 1.5% and 2.0% salt solution at 10C

Short necked clam  Ark shell Surf clam Red shell
Storage time

(days) 15 20 15 20 15 20 15 20
7 60 100 % 95 20 60 100 100
8 0 80 % 9B 10 40 100 100
9 35 % 95 5 5 100 95

10 0 % 95 0 0 100 9%
11 % & 100 95
12 90 60 % 95
14 25 3H % %P5
15 15 0 % 95
16 0 % 5
17 B B
18 % %
20 8% 90
22 70 80
24 35 55
26 : 20 30
28 0 0

*Sample was purchased at 29th November.



6. EAX TS AR AEe AE

EAAD S e, me 55 293 92AE Agsd AHe) A
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Table 23. Survival ratio of shortneck clam, ark shell, surf clam and red
shell treated to eject sand in different conitions.

Storage time Short necked clam Ark shell Surf clam Red shell

(days) (1.5%, 0TC) (dry, 5C) (2.0%, 0T) (1.5%, 5C)
7 90 75 70 80
8 0 55 o0 55
9 85 50 35 20

10 65 50 15 15

11 30 45 0 0

12 15 40

14 0 30

26 0

*Sample was purchased at 12th January.
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