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SUMMARY

11) Title

Processed abalone product development for export

*\]_I) Purpose and need of Research and Development

In Korea, most of abalones are consumed in the form of sashimi and are exported live or
in the form of simple processing. Processed abalone product is a kind of porridge product
in general, most of them are produced with imported abalone. Although the development of
smoked abalone, canned abalone, salted abalone gut, abalone in soybean sauce, dried laver
containing abalone powder and so on is tried lately, most of them are not launched. As
well, the consumption is not going smoothly since some items are produced only in
production area of abalone by small manufacturers and they are short of processing skills
and sanitary facilities.

As mentioned above, the wide processing skills have to be developed for progress of
abalone industry and globalization of processed abalone product. In addition, much studies
which can support the high nutritional value and the health functional superiority of
abalone scientifically are urgently needed. The value of domestic abalone has to be
improved, internal and external markets have to be extended, and the supply price has to
be stabilized. As well, processed abalone product for each country has to be chosen through
the analysis of overseas market trend and preference, and various kinds of processed
abalone product in accordance with the international standards of food safety and
specification have to be developed.

This study has 3 purposes. The first purpose is to increase competitiveness of product for
export by purchasing raw material(live abalone) steadily in Wando, the most uncontaminated
seas and the main production area of abalone in Korea. The second is to show a model of
continuous progress of abalone industry by developing various kinds of processed abalone
product such as Abalone soybean sauce, Granular powder of abalone, Smoked abalone using
healthy raw material (live abalone) raised in Wando. In addition to formulating basic data
on choosing materials for each product. Furthermore, the last is to promote the new growth

power industry and the nation brand through development of processed abalone product.
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*\]IQ Contents and scope of Research and Development

1. 1st year

Div,
(year)

Contents of R&D

Performance of R&D

1st year
(2010~
2011)

Researching environment of farm

 Analysis of water quality
(water temperature, salt, DO, pH, etc.)
* Analysis of bottom materials
(ignition loss, acid volatile sulphide, etc.)
Researching sea water flow

Monitering live abalone and
researching the alteration

Researching abalone production and price
trend

Monitering disease(disease, attached organism)
Evaluating health

Investigating correlation with
environment and abalone breed

Researching correlation with abalone breed
and oceanographic condition

Analysis of ingredients

Researching overseas markets' preference
for each product

examining germ of processed
abalone product

Examining the quantity of germ, colon
bacteria and coliform bacteria in Abalone
soybean sauce

Examining the food poisoning bacteria in
Abalone soybean sauce

Observing color and physical property
change of processed abalone product

Measuring color and viscosity of Abalone
soybean sauce

Observing nutrition of processed
abalone product

Analysis of nutrition
Analysis of heavy metals and minor component
Analysis of amino acid

Setting expiration date

verifying expiration date of Abalone soybean
sauce

Sensory test

Examining taste of bread base
Examining seafood cooking base

Processing with main materials

processing with main material(live abalone)

Processing with sub materials

Precleaning kelp
Precleaning pork and chicken

Processing soybean sauce for
Abalone soybean sauce

Processing soybean sauce for Abalone
soybean sauce

Adjusting viscosity of sauce

+ Comparative experiment by fluid flow

Extracting meat broth for Abalone
soybean sauce using main and sub
materials

Extracting basic meat broth for Abalone
soybean sauce

Comparing with abalone soybean sauce in
canned abalone and it for dipping

Developing new product and
evaluating market

Collagen of abalone gut and peptide of
abalone

- Xii




2. 2nd year

FO
2

Mo

Div,
(year)

Contents of Research

Scope of Research

2nd year
(2011
~2012)

Researching appropriate stocking
density

Researching plan for securing suitable raw
material by surveying appropriate stocking density
of collective, middle and good farm of abalone

.

Examining germ of granular
powder of abalone

Measuring rot and pollution level of granular
powder of abalone

Experimenting the quantity of germ,

colony bacterial and coliform bacteria

Examining nutrition of granular
powder of abalone

Checking nutrition of granular powder of abalone
Observing heavy metal and minor component of
granular powder of abalone

Analysis of amino acid of granular powder of
abalone

Sensory test of granular powder
of abalone

Applying sensory test by applied food
(Rice, Porridge, Rice ball)

.

Development of dried, pulverized
and vacuumed abalone product

Evaluating drying by temperature
Development of pulverizing, vacuuming, etc.

Development of processing of

dried and pulverized abalone

product maintaining the original
ingredient of abalone

Development of processing

Development of product using
Abalone soybean sauce

Bulgogi with abalone, Galbi jjim with abalone

Development of customized
product

In—depth analysis of taste, culture of importer
Researching Chinese and Hong Kong market by
developing product

(visiting overseas market, inviting buyers, etc.)

Development of product using
by—product

Food material of abalone calcium agent
Health functional food for man

Development of granular powder
with high protein and amino acid
content

Developing granular powder of abalone

.

Applying for a patent

Applying for the patent of processed abalone
product

xiii -



Div.
(year)

Contents of Research

Scope of Research

3rd year
(2012~
2013)

Environmental research and
Analysis of farm in main
production area of abalone

Research of water quality : water temperature, salt,
dissolved oxygen, pH, nutrition sayt, etc.

Research of bottom materials : the percentage of
water content, ignition loss, acid volatile sulphide

Establishing quality standard of
raw material for live and
processed abalone

Evaluating health(anatomical, histological analysis)
and establishing standards of purchasing raw
materials by examining disease of abalone
Establishing suitability of abalone for canned
abalone through the distribution and the price by
the size of live abalone

Researching characteristics of abalone raised in
the warm current and that in the cold current
(warm current—giant abalone, variously colored abalone)

Researching abalone industry
trend

Market research of the live and the processed
abalone of each country
— Collecting data such as magazine and thesis

Establishment of export
marketing strategy and
Promotion

Organizing T/F team for abalone export
Business talk to overseas buyers and sales
Public relations and searching overseas buyers
by international food exhibition

Advertisement by mass media

Examining germ of smoked
abalone

Measuring rot and pollution level of smoked
abalone

Examining the quantity of germ, colon bacteria and
coliform bacteria

Experimenting food poisoning bacteria

Examining nutrition of smoked
abalone

Analysis of nutrition and amino acid of smoked
abalone

Observing heavy metal and minor component of
smoked abalone

Quality control by measuring physical property
and color

Sensory test of smoked abalone

Measuring taste, color and preference, etc. of
smoked abalone

Setting expiration date

Safety assurance of processed abalone product
Experiment of setting expiration date by
acceleration test

Developing smoked abalone

Developing smoked abalone with cheese,
seasoned and sliced with Bulgogi

Technical development for
meximization of convenience of
purchasing and keeping

Technical development for smoking, vacuuming,
storing at room temperature

Establishment of index of
product development and
quality control

Establishment of index of product development
and quality control
Establishing standards of safety assurance

Designing package and label
Registering product processing

Designing package and label suitable for
developed product Registering product processing

Applying for a patent

Applying for a patent

- Xiv -
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ﬁ\IV) Contents and scope of Research and Development

1. Quality Control of Raw Material(Live abalone)

O Environmental research of farm

According to monthly research of floating fish cage in Wando, main production area of
abalone, water temperature indicated seasonal change within the scope of 6.8~24.25T, salt
was measured within the scope of 29.08~36.08psu, hydrogen ion concentration (pH)
29.08~36.08psu, dissolved oxygen (DO) 3.97~10.34mg/L, and significant difference was not
showed regionally during research period. Suspended solid (SS) was measured within the
scope of 3.2~27.8mg/L, chemical oxygen demand (COD) 0.515~1.27mg/L, total nitrogen
component (TN) 0.042~0.265mg/L, total phosphorus (TP) 0.014~0.056mg/L, and the good
water quality of grade I~1 was showed generally. As a result of bottom materials research,
the percentage of water content (WC) was measured within the scope of 34.2~54.8%,
Ignition loss (TIL) 3.6~6.8%. Acid volatile sulphide (AVS) was measured within the scope of
0.12~2.070mg/g.dry, chemical oxygen demand (COD) 5.46~24.97mg/g.dry, and they were

lower than the Japanese environmental quality standard of sediment.

O Investigation of correlation between environment and abalone breed

Firstly, abalone raised in good environmental region and that raised in not good were
researched to investigate the correlation between environment and abalone. In the research,
mercury(Hg), lead(Pb), cadmium(Cd), arsenic(As) in both of them were found to be lower
than the standard. Secondly, nutrition of wild and farmed abalone was researched. According
to the research, although the moist and the crude fat of wild abalone were 6.9% and 1.8%
higher than that of farmed abalone, and the crude protein, carbohydrate and calorie of
farmed abalone were 0.6%, 8.3%, 31.4% higher than that of wild abalone, there was no
significant difference between both of them. Lastly, heavy—metal contaminant of wild and
farmed abalone was found to be lower than the standard and this research also revealed no

significant difference between both of them.

O Evaluation of abalone's health and examining abalone's disease

The health of abalone raised in each region was evaluated by quantifying a muscular fiber

pathologically and most of abalones were evaluated as a high grade. The health of abalone
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raised in Gogeum-gun, Yaksan—gun, Shoan—-gun and Geumil-gun was evaluated as medium
and the artificial control of feed intake found to be needed. A vehicle of shellfish infection,
“Infection with Perkinsus marinus”, “Infection with Xenohaliotis californiensis’, “White spot
disease” and “Abalone viral mortality” were examined, and any infectious disease was not
found in all the investigated samples. Consequently, abalone raised in Wando proved to be a

good material suitable for developing processed abalone product.

2. Quality control of product

O Abalone sauce is known to be a popular food product in China and Hongkong. In the
first year, we developed abalone sauce and carried out quality control on its nutritious and
harmful components. With regard to general components, the developed product was higher
in water content and lower in sodium content compared to the products on the market. The
product developed by the Seafood was generally low in mineral composition. As for amino
acids, the amount of the asparagine was 116.03~320.19mg/100g, which was far higher than
that in the products on the market. The results of measuring chromaticity showed that
L-value was 30.76 ~38.43, which was considerably higher than that of the products being
sold in the market. The developed product had a lower viscosity and a stronger flavor and,
therefore, its palatability is low in terms of the usage for bread base or of the original
taste. However, it contains a smaller amount of starch, which can help enhance the original
taste and flavor of the ingredients when using it for seafood base or prepared food. Thus,

we concluded that the developed product goes well with the taste of the ingredients.

O In the second year, turning abalone and abalone viscera into powder and granula, we
developed vegetable flavoring, seafood flavoring, bulgogi flavoring, and curry flavoring
furikake taking into account consumers palatability. Afterwards, we conducted quality control
on their nutritious and harmful components. As for general components, the developed
products were higher in crude fat, crude protein, and calories and lower in cholesterol and
sugars than ordinary furikake, indicating that the abalone furikake is superior in terms of
nutrition. Due to the addition of abalone viscera, the developed products contained higher
levels of heavy metals than ordinary furikake as follows, 0.00~0.06mg/kg of lead, 0.01~
0.37mg/kg of cadmium, 0.19~198mg/kg of arsenic, and 0.0~0.02mg/kg of mercury.
However, these amounts are very small and harmless to humans. In mineral composition as

well, the amounts were larger in K 285.4~684.6mg/100g, Fe 17.5~146.8mg/100g, Ca 197.8 ~
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517.3mg/100g, but the amount of Mg was smaller. The sensory evaluation results revealed
that abalone furikake had a higher palatability in terms of color, taste, and texture, but a

lower palatability in scent than ordinary furikake, and the overall palatability was similar.

O In the third year, we developed smoked abalone and performed quality control on
nutritious and harmful components in it. With respect to general components, the smoked
abalone was higher in crude protein and calories, and similar in cholesterol and
carbohydrates when compared with raw abalone. Hence, it was confirmed that smoked and
raw abalones contain similar levels of nutrients. Concerning heavy metal contents, the
smoked abalone was found to contain 0.03~0.05mg/kg of lead, 0.02~0.09mg/kg of cadmium,
5.77~8.18mg/kg of arsenic, and 0.00mg/kg of mercury. Regarding mineral composition, in
the second product compared to the first one, K was increased from 1324 to 368.8mg/kg,
Fe was increased from 2.0 to 3.0mg/kg, and Ca was increased from 15.7 to 78.1mg/kg. It is
considered that as smoked abalone is a smoked food, even those who cannot eat raw
abalone will be able to eat smoked abalone without being repelled by it.

We carried out experiments to determine the shelf-life of the prototype food products
including abalone sauce, abalone furikake, and smoked abalone. Depending on product
characteristics, we selected quality indexes for sensory evaluation and microbiologic,
chemical, and physical experiments. We used the results of the accelerated test to make the
products meet the determined quality limit and the legal standard. And we used chemical
reaction formulas, conducted the regression analyses, and used the sensory test indexes to
calculate the final shelf-life. By applying safety coefficients, it was determined that the

shelf life of each prototype was equally 1 year.

3. Development of processed abalone product

O According to the study, a strong preference for high-viscosity abalone soybean sauce
using not additives such as xanthan gum and guar gum etc. but starch was expressed in
general by a sensory test. As well, a strong preference for abalone soybean sauce mixing
various seafood was expressed in comparison with other products in market.

The measured value of germ, color and moisture in various food container was not
changed significantly and the packing method using tin can or pe/evoh/pe can showed a
good result in setting up expiration date.

Abalone Soybean Sauce which can be distributed and sold in some countries such as

- Xvii -



>
i
el
oo
od
a2
i
-l
g
1=
il
=
g
=2
ac]
rok
re
-4

China in the future was developed.

O Granular powder of abalone for Hurikake was developed. As a result of measuring the
content of free amino acid, the taurine of Hurikake containing abalone and abalone gut
proved to be increased significantly in comparison with other products in market. As well,
functional effect such as recovery of eyesight, improvement of heart function can be
expected.

Although an overwhelming preference for the rice product containing abalone and vegetable
was expressed by a sensory test, seafood flavor proved strong. As this is a personal taste,

various kinds of product development is considered to be needed.

O Packing method for the smoked abalone which can be distributed at a room
temperature was developed. Thin plastic bag for packing was used and the best condition
for abalone content, mixing ratio of curing agent, method of applying salt and
manufacturing process was established. High competitiveness in exports is expected since
smoked abalone was preferred by more foreigners by a sensory test. As well, 4 kinds of
smoked abalone(Regular, Curry, Chinese five spice, Spicy) were developed in order to satisfy

various preference and it is suitable for export since expiration date of 12months was set up.
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(7\\[) Research Result and Utilization Plan of Result

In an environmental research of abalone farms in Wando, main production area of
abalone, the water quality of most of them proved the first grade, except that a few
environmental factors were found in some abalone farms where facilities were concentrated.
As well, bottom materials proved to be lower than the environmental pollution standard.
The health of abalone raised in each region was evaluated as a high grade and also any
disease was not found. That is to say, abalone raised in Wando proved to be a good
material suitable for developing processed abalone product.

Natural seaweed sauce for abalone was developed using not any additives or preservatives
but only natural materials such as seaweed, kelp, anchovy and so on. 4 kinds of granular
powder of abalone were developed for foreigners' preference maintaining abalone's original
taste. Smoked abalone which can be stored at a room temperature and can maintain quality
for a long period was developed.

46,000cans of Abalone soybean sauce were exported at US$1,169,000 in 2011, and
7,000cans, at US$191,000 in 2012. US$600,000 worth of smoked abalone was contracted for
export and about US$1,000,000 worth of business talk proceeded at an International Food
Exhibition in Shanghai, China in 2013.

As stated above, development of processed abalone product will solve abalone farmers'
and distributors' difficulties in the present situation that quarantine and clearance in
exporting live abalone are difficult, and which also meet with a lot of troubles in creation
of a high value added. Furthermore, this is considered to help regional economy to vitalize.

We, Seafood Co., Ltd. will continue to research and develop packing method for export
and processed abalone product for overseas markets' preference. In addition, various
marketing method using regional culture such as storytelling will be developed. We will do
our best to come up with an effective plan for the brand value improvement of Korean
abalone by working together with “aT Korea Agro—Fisheries Food Trade Corp.”, “Korea
International Trade Association”, “Korea Tourism Organization” and so on in order to make

a synergy effect including production, processing, distribution and sales.
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2AF o] pHE A 7.79~243 8232 597t 492 77+ Lpebgteh 20069 7H SEa o
o] pHE 8olsk® UEht ol glolott oF faole It AN ke FHoR Ta
g1 gtk ol AAHo= Xﬁgﬂi Qe @AHoR oo Tgh Axrt A AYHw gk
(O™ 3-4).

B.5
- B.25
g
-IiHD B - -z
%J +.A_.CI|-
4
<+ 7.75 kg

?-5 T T T T T T T T T 1

128 28 38 12 58 g2 724 82 o2 1g

(2 3-4) Y $40/25

H1
HI

L

AREEL dolA HA 30.8~2 1 34.5psud] WEIZ 79T 3ol 27k Lhekkeh 24} 8
A2 gro 9 AU de xer "fEE Z AolE HolXe &UAIT 7P el #
A% 249 sgo] thh w2 FEF HAoH, k=9 o] thh WA YR T(IY 3-5).

T 33

= =z

It

m 32 ot
5]

31

30 T T T T T T T T T 1

(18 3-5) ¥ YEss 2m

-2 -



0.8

=

T 0.6

: /;:’:: -z

4 -

Al 0.4 =0t

] -
+_L=2|-

0.2

NE
Ob

M
>

(12l 3-6) ¥

U2 FA 0.022~F 2 0.049ppme| © =2 2€3}F 10€0] ZHzF Yeryth 1 99
o YR 24 =HAuKaE 3-7.

0.1
0.08
= 0.06
E -z
lTiD 0.04 a0t
—k— -
0.02
0 T T T 1
2% 5% B'E 10%

- 922 -

ull

rr



7+ 10
LERHTH ™Y 3-8).

2]
=2

A 049~23 096ppme] HHYZ 2

O
T

RENEL

201

+EE'
- .0
—l-_l:§|-

1.2

(/fw) P-BTivEEE

108

2) AE A

A

ob @

3 ol

By, 3

9l

(1Y 3-9).

A

XO

[e]

A 7}

=gt

e

A

22

- 23 -



T )

Bz 42t Lat

(2% 3-10) H

o

Eél 7|'°E=|7I-E.F

(th 2teey Zeks
ZAF Si9E 0.012~0.061mg/g.dw HH=Z =9 sfHolA 00612 7P =4 WEbeta, 24
SfgollA 00122 7P Woteh iyt A AR ] AR S7HEEA ey Fof

= MM S7FeHL e Ao® HITKIY 3-1D.

0.08

0.06

0.04

0.02 —

1

=23 a0 31

HHEIEd =Z3la (mgfg.dw)

(33 3-11) FHE MY &8l

- 24 -



MY, STHEAY U % 2

(D) Bhaha AneT
2F

g}etA AbA Qe 874~13.46 mg/gdwH YR RAE T A} sjddERL B sd 87
2 7P Woka, 49F 105, =3t 13.46mg/e.dw® 7FE A UeRgTaE 3-12).

15

m B
=

spstEAbS 2 SIEF (mg/gdry)

B3 +9F L3t

(27 3-12) s sars MreTE

(3) ﬁ%‘éﬂ% ZUETY 3 el AL

LR EE DR BIES by °l$01 /;a o, 19704 %HJOH—E— afoke]
A FRO dF Al FHALY] FAIE siZdstr] fIste] 24| SR 71ss /dstaL, 1980
Aol AE2gAS 93 YolAd 9 AW 1990d Eols fZ55H4] A 20004 Eof
£ 7R E o83 FAE7IE Y, 2004dRE = S84 25 € FHUAE FNE 5

[e]
o7 HEAQ o] A QFoHE 3-2).

-

@ (& 3-2) 22Uzt M=ol WH o

Al 7 o Al s
- MEREAET, RYTE A
1970 CH 7|=ET TA - SRYMIIE Vg
=4 S2Y Jlang

-IEKE_ [HEFAHM Jl& et
1980~1990 dd7lae A « BRYL XX JHE

- JIFEIYA TlE N

- SdeE dY7IE Y




>
T
el
oot
od
A
I
-l
O
1=
il
=
nE
=2
ac]
rok
re
-4

Al 7] o Al S

o2

Lty shapteal epvle s
20004ch UApla DEs B - AL B
C 837lE MY A=

- YAIZZO| HHC S
. Expiglomol 82
+ YA|O| XS5

+ M7 FBH Aol et

ol

IS

=

2010ACH HIYA et MTIsH B

o
U A8 AYAFE 20019 E 29E0)A 20099 6207202 |ZF 100084 v|FHoR F
7hstedeh dEgalel Sl gExdol H 2007 e A=t TS| 81%S AHA|sHcH

T E 2001 2002 2003 2004 2005 2006 2007 2008 2009
o At 17 51 665 974 | 1,679 | 2,180 | 3,464 | 4,100 | 4,300
i il 17 35 342 456 728 855 1,283 1,500 1,600
. A 29 85 1,065 1,260 | 2,062 | 3,049 | 4258 | 5146 | 6,207
= Aatol 27 64 629 619 928 1,199 1,580 | 1,714 | 2,332

(th A& sid7h=elAld FE
2 A ARG RARL B85 7R 7RV 48 @hE R Y e R E20
AAZA 17F0] 79 7FR24mx A Z2.4m x Zo]2.5molu AA 525 ALt 15
SA AF22m 717 @AV = AELR FASHE ] Utk 7HREe 252 E7
A2 ¢125molil, & THAF= BEEZEs f3omo|th. A& A= SHo| £EORE FHof
Skl

A2 olFo] st MNFEHINE LR | Fo] F2 FE(12/1271)e A ) 9] S

o] 521 Eo| W WHE/NE WPoR AUl Ythad 313, A, HHHE =
AL 2, Wk gl 52 9l TR A% Al & 4 YEE o upge] 1y S =
=g AFste] BelMol A A1 nejo] 222 Aof AYsHGTh ARE AW T 4
Soli QoFe HEEE Eo We e Alvfe] WA ke 4£F WIS XS H4E A
% TFPORA Ao| AxEX YEF syt

-2 -



H3E. e L & Zat

(2 3-13) BT AL

(zh "ol Fg7 ¢y
A&e] = HolQl u|N(Undaria pinnatifida)Zt PN OHLaminaria japonica)s <2 TH3tof| ob
Fo] ¢ 473 ¥ oA Y= TE Fgctdth 490N 9Y7R|= oA oS SEotR A,

8 ap27]et 9dol= 7 b F 20kgolshe ofF 4| tAlukE E 39 "eloA sgot

B4 ]

139]of 40~80kg® $1 WollM =2of wet g5kt

o
(Kl
it
o
fo
_o|£
£
of4
il
_o|£
2
o ¢
=2
of4
oy J
o
rlo ok

Q) A4= @7 Adxt
b 20119 1€

OEELEES

@ (E 3-4) 1€ sifstd &5

2 | BEE | zm | zmdl | ¥EH | A5 | 2EHl | B2eA (WS
em) | (m) | (m) | z:(%) | BE%) | @ | M%) | (@ |STHI%)

BOZ 2.76=% 1.86+ 0.57% 205+ 67.8% 2.33* 83.1% 0.58+ 247+
- 0.23 0.18 0.05 0.71 1.4 0.66 17.12 0.18 1.42

3.62+ 25% 0.76% 213% 69.1+ 5.23% 143.9+ 1.28% 247+
0.22 0.2 0.02 1.06 3.28 0.88 16.47 0.16 1.95

- 927 -




[=] .
j- > [LE I_IO; I_IOE |

M_u._.__ ,.Zrﬂm w_r. T X I
ST LT ® 8
ol oF o < <X~ K 3 Nr.._ ol of
—_ e . —_— o] T
Nk B RO o i - 3B 2 g
mMoﬂoe_n @%ﬂmﬁ L_LmﬂprﬁmA = |
X gl ¥ ) N HoE wF Do oo /
%ﬂe <} m_ = - = Mﬂ Hlo m&. BN EK = o o "
e EF. 7 &k T gL xE b ! 4
y _— — 0 ze]
B oW CHERE e W) ooy BE
= X my ATE o 2 o] T el m 9
woa B2 ] %iéulmome
__Loaﬂwgmﬂ %%E_eﬁ i - A
Q& woE ] = W W o
= T X = 0 mo
-« <X 2 < = S U X5 = i
SN 2 I 5 F oo, TS
T W R 5 g x 5 0 > m._|
ol U CEE=RY T o~ oF E
isz£omm3ﬂwﬂ it  mog e o >
J O O ~r o} S o = 5 o ™ B X :
up B NOoR = o — M 5 C £irs
] T < L H o o2 N = = r 4
o N B Tom K P
o ™y § » o N 5w o ~
o g i “._Na H < ﬂu .Ul 1__/| = o .ﬂn ,
o7 o) = = ,ﬁ 1.H._ ) HA_. _ .__lnﬂn . O_L Z_l : .
TRT R 54 howwm g 2
auﬂwo%ﬂuuxloﬂﬂxﬁm,ﬁ %%mﬁﬁwﬂ
Iy R ﬂmmﬁaai.w%ﬂ © oty X om M
- iw_eiwz@auﬁm%a -
iod ~0 o o B N~ " = X
N .O_ Z_O JIM __II ._wnﬂ_ > <M % w 17.A|O ,EIE o _l_ %0 ‘UI =
= T LIS e : K .3
5 uﬁnuqo.v_o.mﬁﬂﬂoﬁmmlﬂ ﬂuo_em.me_a% ¢
il or ofF = T T = 9 w ol B Q X
= ) B & o8 " of I &
N K B T ol ~ 33 m No
o moium,_iﬂmmﬁﬁ,gl@ T
Ho 4ﬂuTﬂWﬂE¢§aiomﬂé 2 H o o
~ RO o T N W = W <~ & o o
..Elﬁ ol _L_ﬂ_ B0 © Y ‘_M.Hx_ o < 0] N | ‘_llul, OT ol B H.__u _L_ﬂ_
- B LT = o5 s B E e -
100 BB T o = o~ o) B O A - )
K Q W 5 < q 2 H N — B
i 7:__5,%Homoﬁoi ! MMGO_E
b N om o B R T 3o w X T & B
,_un_ﬂ._ < oK JXIL A..# To o .A.._ BR ol O Oru B — o] .
oK 1 o Ay of T T ® 1+ © iR — o T
< B o ﬂEHE%WWG
H BK o 7o _ 3
oK T

- 28 -



(a2 3-15) BOZ. ZHll

2 3-16) SOz, AIF, MEHE

a

- 29 -



70
00

KU
<

23.33%
2.87
26.44+
1.42
32.5%
472

(9)
0.63%
0.13
1.08+
0.16
261+
0.58

#HZ(%)

89.22+
11.84

135,33+
16.06
185+
38.16

2.7%
0.49
486+
0.67
817+
2.36

68.67%
2.06
66.89+
1.96
66+
1.79

1711
1.27
20.11%
1.36
19.33+
1.21

0.51+
0.05

0.72+
0.04

0.83%
0.04

2.06=x
0.13
24+t
0.11

2.88%
0.25

ol

o

3.01x
0.16

3.58+
0.11

435+
0.43

(h 20119 2¢

1Y 3-18)

BO=
SOz
NO=

@ (& 3-5) 2%

al
=

SHvacuolization)

e
BE

9|

AN Al

[e]
2 42

[e]
-5

A3t 79
ol o

]_

)
pis

—~

T
T

ok
o
Eap

J—

o
X

2
=

B

o

=
=

A+sH(hyalinization)

=

=

aj
=

Sh(vacuolization)

3

oM ZAHES F

o

a2

=

Holg S5k9 SA=E

SFANOT) A59]

aj

=

=

Z}F3H hyalinization)

o

KeX
T

¥ 3-22

J742] basal cell

%
32 SH(vacuolization)

. Zk
A

[e]

gl M ZHE)

d}
=

Hol= A= A

=
=

A}k hyalinization)

® Ant

=

g oo melanin SAF Ay o] o}

al
=

|| Fo2 HAE vWHE=7F BOw < SO+ ¢ NO 9

_z__l

ol

-

==
{ile)

- 30 -

oF NO+t9] 7HIAo| Al 22l melanin FAF AlZA 74 9]

1oj79



)

5]

%O

s

—_—

o

OpA 2 A

o] AFE F7lA =

<
a

FelAe 2A3pH olgol AHEA ot o

Ao,

HehfEs =

=
=

Aok 21 A3

(3% 3-18) BOZ. M¥, MFHE, otztol, A

rH

g 3-19) BO

a

-_
=<
=
LAY
o
zi
RO
<l
0
<l
rH
o
wn
Py
o
¢
o
q il
s
~N

- 31 -



rt

(3¥ 3-21) SO

o
=z
N
N
N

23

a

rt

(a2 3-23) NO

- 32 -



=

=

o 2

HiZHImZ
SH|(%)
22.44+
2.07
225+
1,51
2333

=

Al
L=

ozt A
(9)
0.61x
0.07
141+
0.26
413+
1.15
Z}3H hyalinization)
Hol=

=

sl

=

=

22.44

ZhRH|
HZ(%)
93.89+

12.11
162.38+
330.78%=

71.59

a]

s
(9)
273+
0.45
6.23+
1.23
17,84+

5.51
A+sH(hyalinization)

=

Hol= H1]
SH(wvacuolization)

1.58
67.88%
1.73
66.22+
1.09

3
al
=

67.33%

al

=
o

=2

_(_)_]

18.11+
1.45
18.25=*
0.89
10.56+
1.51
E

N, obrtul, AfsHA, LskE

SH(vacuolization)

0.53+
0.05
0.7+
0.03
1.04%
0.18
A7,
e

Holx| et <Y 3-25004 AFH <= B ISl SAlz2
[¢]

1.95+
0.09
259+
0.19
352+
0.37

NO<-o]| A

o

o5 B EESolA A

o

oA ZAES]

_(‘Tq

[e)

‘Ilr

0.15
0.5

2.9+
3.81%
0.24

5.3%

=
T

]

d

o
gl
=2

1

(th 2011 3¢

® Any7t

A 229]
melanin -S-AF+

=
Hols F5=9 oAl

(1™ 3-240llA4 BOT-9]

(1" 3-25)°)4 SO

(1Y 3-26)

BO=

SOz

NO=
o
AN

9] F3E3Hvacuolization) ¥ ZAFSH hyalinization)

@ (& 3-6) 38

[e)

o]
HA
=

B
P

m

~P

o

A, 23bet A

ERESE

al
=

ke

- 33 -



43, @

=2 ZHIE,

s

ol

=

x
£

—_

(®h 20119 4¥
O sfFEd =4
@ (E 3-7) 48 sli5sy =3
k%t CHE Ztn |z Ztn | HEHEE | JES (ZEHAS | 2R (MiSs(z
cm) (cm) cm (%) (%) (9) (%) g S2HH|(%)
B0 3.96+ 2.63+ 072+ 18.11+ | 66.33% 7.01x 175.78=% 1.66+ 24+
0.26 0.17 0.09 1.54 2 1.57 30.06 0.27 1.8
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(32 3-43) dEjo] REYH £

teef, TAH|, OIS, A, M3z=f H SiEE,

=~

I.
I.

F
F

i, A, MEIER ¥ S, R
i, A, MEIER % SHEE, 9

OlHs, A, REEA
WA, olHd, Al

L|
HPI

ZEAHE)

10

Ko

@ Hzta)Ak

W 2+ ARS2]
A 2mm7EA] HF

SNERE:

=

= AMAI= T
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+

e Al
oA 7P |

ol

Pl izt Al 4~68A =
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=
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@ A5 I5 H5S

AE 25 A552 & A5S ASSWS), #1549, A8 24 Aoz d7A gloy,
U= Ae]xzyol, =, 42, b SX| oA E¥st= A2 48X Qo a5+ & A&
ol & SgeREs Y, 9ER9 o5 WHRAY #5, 12 A5 7™ digt
F2EE A7l A8HQ dgolty, ¥y 22 18-20Co|n EHEF A AEE U
EbH 2] ot ol SIASIAL Haliotis cracherodii®] W WA FdRtch o] AR thEfol &
e dRYot sl Eo] WSS TS oUAYeRE ARERitk= Bt gilen, A
Aoz 19924do] 87/ I = NS el AN QI (Haliotis cracherodii 95-100% |
AD, 19948 ZH2] Lo} black abalone 12 HAgH A& QAict

Za7fA] 2 AAR Sojzlo] $RE Flsta WY a
o ARz $IEET AFo] ohs] vhgol g7l Wl ofelols Aol Ha WEL Lo
2 71holA 7] Wold 4 glrk EF 9i%o] ofgf HoHS T ArE B

of s o A2 W 2AG DAEAY 2ok EUAE BET Aokl

=
R4 W gram-negative WAIHY W Y WAL LstUde] FHS EIAER 43}
A
- By

=)
r
)
1o
rp
>
o
offt
T
_o|£
=
B
ot
r
o
e
=
H
=
ol
[
91'4
Bu)
2
o
b
do
>
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=
<
=2
4
ok
fol
B

A oY IR AE A F5F(Margolisiella haliotis)©] 1, Zde]3Z Lo}, B

A ZEHoHHEE)of| &
fulgens, H. walallensis, H. kamtschakanas <532 st ZAA F SAALZ= A% A7zt
o9 vdisix| L S5 4 dhobct, 1980d T Sekyt 1990t =8 A2 A&
Z iy ks

o B 43S dush] g suEe
o

SEStcy F2  Haliotis cracherodii, H. ruefscens, H. corrugata, H.

s

@ ArdRlE 2R A4S
ApdlEle oS 5o UJMERE Sabellid polychacte® L&A Jou] 7z Lo},
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oA S (eb e ELjop), ol Zelshat AR Aol Ruw ek 2Holot AEAME T
A BER, H rucficenseh 71eh AEFo] 71Y3te YA WA YA FAY 4%

o HA7F(2Es B8 oAD, B8 AstE AR, o1 78S
‘]

ol

)

o
A FHUS AR A Aekg 2ol ol 17401 A5Z0 ofd

4 FHA 1 o5 9] *r771—": =
Aoln o] okE FofAq c7folA 107]] @ FA|H 2] ‘Q% ‘%‘“3‘3 &2
oAl 7oyt S48 H&o] AR FSota S o T &N tE dE5o2 FA47IY

ol we ABe Adaoz Yot Zasn, wel 4ast

,ﬂ

o?::

lo

B

o

)

o

_{ol‘ O'IN‘
rlo

_>,i

oo

o off

T T

A7 Y7IE Bk AE FAAMe] glol, of ThEFE 71 F 0 ool £4ke] et
&7} 2 SRR of 39 Y ofRE S Wyolt w Aurxel EE
S

=
T, GEEOR el zlolth 7Y B &4 5HHA ST ARBY] Wtw 4

5 mEh EEHAY A= EHAPPJ U
A @AM A eFol (ol oF 0.25m)& =AY 4 QUTh Sabellid HHEF A= obbul®
4~5molt, 8 4 3 BHE& 74
2 (fecal groove)oll &Jdll $FE TFEol + AHE LHrolA 3
I gtk ol of Imo] ZFHQ Eu AAN{FALS optujReFel gkl gt
DA

b BT
o ol NS FF A=l

=i
=)
o
fu
ez
i
1
mid
2

49 A ‘FOl sabellidg AAsH = wl-¢- oH-¢H, A3
of BRF AL vtHEHEete $F FHol FohEo] oA fA o] wol ¥EH = qhr
A RFo S dAshy, A5 A AA oAt At 492 i 71YE

Kol
z#st7] wwol 4ol =2 AWE A4z FHUIL, sabellid 43NS UEHY=
AE AATHH FAAE Qo] Ao s Hd4ad 4 Utk Shield %(1998)% A9
o2 EAZ microcapsule (LWMs)2] 282 A&

7] SIet A S 7RIHAL A|QkeEIal, LWMse] ARE-2 THRFo] oA 542 o83
= B7F QQinh wHH, AA 2AEEQ ABde T UAA & ohERo tffio]l
A LWMsE 4H[stal &3HAXIY steete, 2R Ald2 Alofshr] 917t LWMse] E¢9
02 553 57440l A& o] ojuet IS tlxe= A= o7 ASHE vhe= $ith

|

| B2 o)l UQAMEL Labyrinthuloides haliotidisO|W, Haliotis kamtschakana, H.
ruefscens Ao ZrFET} o] Fof 4E F 2= et TxZAS uisty, {fAS
A0l A& x|#of 100% HARFEHZFE 4mmolstet 670 njthE 3ot 1980W T EHelE
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AEBuool A Gl ABol ZaElel WA G AZoR, sizto] £AH FEI Hrbely]
AR AAo] g Qozlth Rpo] GepuxloA U Fssto], T
o Rpbgath dEE due W ey Yoz Yol sFsdt SEES A
A

Foto] mejeh do] 220N T A= (FAE 10m) EL 4 ok Bt FFIA|
= S|

AFste] AT G Sol 9t v BEES FI WS E4o| b5ty Aol WAy
A 9.;% Aeos MBS olFste e e At

_O|L
2
05
I
I3
=
ofl
=)
]
&=
Lo
lo
riN
By

® TEY(EEY)
Yol NEZE= Vibrio fluvalis WEM Haliotis discus hannais <52 Sk, o] Ao 4

W ot gl doll x4 A YAT|IN 50-60% HAF FEeich HAREE HjYF
H Vibrio fluvalis 1S AEof FIEste] At At JIZAZA 100%2] S73°] e
o] eAgt ME o 2BE B3t Vibrio fluvalis 112] 3 straine 18572 TAA o] thaFst

[e)
WS UG, oA WA7Ie S Edueler kel girks wasb glgich Ay
ATE WA ABY o] SEA Wh BER 2P| spsote, 2ASHoR g2
THRATE B4 FYOIA e GFWSe] 43 S, WHHE Zlo| B spsse W
L3 v Ae el mue] FYHT, Ayl AYHolYe] et e 2xow $ANE
A%e woltk Aol Uysl Aol B7e V. fuvals T8 o] Fol ot g
2Ae BT 4 vk EF AAAUAH BER P4 yo] 3 Amb Rel I,

F# WoFo] uhg2lols Qke A mY wo 1ycogenosome
o] A& 1-7%2 9, pH 5.5-11, 15-427C 2] 1% tryptone wateroll A v 7Hsskan
7A€ 74 glucosed] HEFTH= %xg—;— 7RIS Qi Vo fuvialis 115 Bjgste] 22

Wl Helsh Aol WEL BT Ko B AR W P4 A3 L o] HEgol

Z7kste Aom uehon, HEE A%o @ A ot voh B SIS AN
o wug o ok o YL FFNU HuEgly] giRe] b2 FAAHoL 2pd
A AEo] digk o AW $UL W] Slstel Rad UFE AR o|Alstolofut ek
o], 498 A= Aelslojopyt shul, Mz o] WRat| Mol BEAbe] ol

YA E-L Perkinsus olseni2® <3 Haliotis rubra, H. laevigata, H. cyclobates, H. scalaris

- 48 -



HM3Y. AHES?

&
0

of ZEE oy 2 3 I o|EHgojgZe}t GRS Atolof FE et htEo] 9l
F SHor= A9 ZAI Haliotis rubra®y H. laevigata®] &t Euk Wof F3EZRe
3 ] Z H

U zhao] H2S 3+93F AA 8m o]Ake] Lo

do ox Jo L

o 2

o7 WES 5 U= AH FA40.5-8.0m)sH= Aol EFHoln, HME o] ulztd

Foto] AdR2 WollA P olsenis TEE 4 9lot], FdoA

o] & dojg] W7} 8]oJQlt}. Lugol positive prezoosporangia(Z7 56-94um) S {5}

FTM(Fluid Thioglycollate Medium)oll A oF 347t} wijFoz & 4= St} oY Ees A2

AR wb Qlow A rubra®t H. laevigata®l 78%-, 14-2(of, 20T)3} L2 AEYH AT AE

Ay ol QT stuolth o] 7SS FeEH AFAoA 197d s AL + e
(e]

=
o Aol 7|5H AQOoRHEHO HMEL P olsen®] 7|50 gl AGOR oA

)

=
(]

A EE A& o dF TD(Echinocepalus psedouncinatus) & U=y He|ZU o}
i 3

b AN .
ste} vie] 7|HZEE g7t Hof Aoftt HEo g A "ok AEI s o FEF
) UolAd GAlz dEEe Aoz AZE oA+ 2
g 30-5070¢] ZaeE]E 7HX 3 A o] 6-8F2 E-R5h= head-bulbE 7H fA871e] A

= A
(o] 8-21m)& BT Qi Wol BuolM FE fARE 3 WET & Yk,

H B2 eS(X| 9 HE2] %)
ARNYE2 Vibrio spp.&2 Haliotis ruefscens, H. kamtschatkana “12] 3l
2T 1UE A Ao gaEs 4ot o] Aol AEH 539 F FHeE=
AtAlEoll ofet oA e =4x ko] ZIQhet HANE ZHches Q] Az
2 Ao YAaaA 5 ZFY Aol EAicts ALE dEA ok ¥E A5
SRR HHz eq Jol Fejet vjH(TCBS)o] 7Hestn, AJAE 8dst= A2

sith. grEde B, tolz FEHL RAFE AW RIrY, g FF5ol

Q.

izt - Hg 2R
HoM =L Tjz-"H5 ©t25F, blister worm(Polydora spp.) 2 AA|AH O R EXESITE 53
2= H kamtschatkana, H. diversiclor 712]1l 7|E} olg59o AE31} = Ex|, 7Ig|v|E 23
gt R2Y ot Folt] thRRe] AH2 o7t glon, BE g £ W WL g A5t
z

R =
I British Columbia (Port Neville) We] FollA, H kamtschatkana® THZHE A FA XA
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o= polydora(otol P limicola, P, ligni ABI/EE P webster)= Tzto] o WS
= Aol 440t

543 & 585 S5k, thife o2 R EER] A wo] Wolopgt sta X7t
& ool Wzt S @ s, Zhetst dAloju HEE 225 Y dolle HRERE &
BEA] A "ol Fiol Tk

rp

©) AT AREFHO] JuaA 7Y
Oh St AR FoFY BE

3= AR skl dRAIE ehRAl Aol EEshal ey FF

AMEEAS, 7hes, L2247, otd 22717 glen, ohRAl dEoR s 150 o

(W A5 S5 ¥ SAEEAISA] e Fshi2)
O 74 A&
@b DA E(Haliotis gigantea)
AE 3 7P tigoeln 2 250mmo] Eshe Ax Utk Za
o] vlg] s w3 457 A= EHJeh e H
ot AFze] vwd 712 o] AAlsty AER FolA 7MY ZAE 50m FANAE AR,
ArRE7 = 11~12¥ 0|t
@ AEEHE(Haliotis sieboldii)
AARGS Hgstal Fo| Yo Aol 7Hdth Z-E2 ot il =30 Jon o4
2 ¥R 4] Yot SeTee 457, 4 100~170mmAB =2 B2 E

Rt MAjeteh, S8E FE-T A=7|ls 11~12¢90]tt.

7t 7l Bdoln EL F3 Yok Aol WE AL Zaol 200mmel Fehe A= Yt
e g7lste] HRS Westn 343 BHBUT doulh AREAY Hibk oy &
58 SE 4-Solth A BT @A vkt vmd tyFoln AFye el o
Mg bl o4 TEE0 dely] Sol AEsH o Atol7h gtk e AFAck

9~10¥ 73 ot}
@ QBRI (Haliotis diversicolor aquatilis)
4L B 50~60mmAy==A 72 ergoln] Wil #HigstuA dx A7|7F Haw A
o=z YRt 6~9717F EBglo] e dEReE A FEE

CAlFE A 230 SR 2 3ol AAsty, A= T~8¥ 4 oltt.

Suigpus
fi
o
ol
rlo
AT
=
ot
i
]
[P
o
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N3, S L o 2

ot @B} 7| (Haliotis diversicolor drversicolor)
2¥Ap|9} vlashAE 7o) 3 M SAAQ AL Zaee] o

ol 287l ke otk

3 Waksol 9

Jo
rr

VA2 (Haliotis discus hahai)

= FE(Ino, 1953)¢] 9Jste] AlFo 2 BEE w7tR|= Kamtschatkana tonas® =12
oA %f‘:]‘. izt S 7] EtP o2 A ofd wjEe HA 3~4%9] &5 Uehditt AAupz
22 A 2] Mg "o He g 55 M-S O S48 34 A
deiQla 22 23 180mmeof Eol= Ax Sty st EES 120mmA Lol -2t
2t &, o, Asliete] Ee]l 22 AAlstal oy AlFoM= AASHA] Gt A= 6~7
fAgo|tt

L= ASEXE /IS

(Hatiotis gigantea) (Haliotis sieboldii) (Hariotis discus)

OHHREX}7|
=
22X (Haliotis diversicolor
drversicolor)

(38 3-44) H=Q| FF
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T AUt Az, zowde
L 23RS HAsshyoR wantR FHe AAelH 2u

Kjeldahl®¥, A2 SoxhletH
LIS

(Agilent 1200series)E ©|-&ste] I, Z=d, A%, YEXL
o] wet AlRE At 24519t HEES YA 2384 (Perkin Elmer, AAnalyst

40005 ©ol-83to A5kt

2) AFEofA et dEaso] dubdE %
—16pof WER It 12 WEA S 234 7N

WIECOA A AEL20 v (E
F Qoun ZTMAL |z A|Zo| |15%2 23}

HAFL 2 FFe 4
A% 06% 259 %S ATE ik

RAE 2 AFOl 05%2 14 AF 0.1% Brh B ¥ $AE ephAch ZsAEA,
EdAZ Y, ZHAEHRL |, 23} AE BE AEER| kolrh SAFHEL 44%, 40%2 H it

o]2 UehfA] goron I (2FA|EL 24.2kcal, 2XAZL 22.9%E VERJ QI THGEE 3-16).

O
S
N
N
\O
@
(@]
NS
i
iw
o
B

(3) MFEolA et HELAS Y& o

AH/AA0 HEFE T2 (K 3-173 22 238 Uetliglch AFToA 7idst d5a
2= 12k AIE 900mg/100g, 22F A& 717mg/100ge-2 AU HAHZF 22t 45%, 36%=
et It Aol TojE T 9l AAEL 10,866mg/100g, 14,631mg/100gE= LFERH Q).

@ (E 3-16) H=EAAQ FAYE

13 HIZ 23t HIZ
(%) 90.4 93.0
Fer) 15 00
ZX|EH%) 0.1 0.5
EHAK|(%) 0 0
TEIK|2H(%) 0 0
22| AE|Z(mg/100g) 0 0
Er5H2(%) 44 4.0
SH2(%) 2.1 34
H2¥(Kcal) 242 229
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N3, S L o 2

@ (E 3-17) MEAA0| LIEE §at

HEH DAF AA CAl AA 1XF L HS 2%t IHLFE
HES 10,866 14,631 900 717
(mg/100g) ’ ’

(1) A
o5 ¥ UFEES AFSTAAEE et AlRE 2ASH 2450, &, AIRE 25l
Hof| got A4k 8me, Itehpa 2mE Fo] AFAES shal upo] A= ol B A 2] | ofl A

=
&d ol & AaFetado ofif 5S0mE St AlP-8HoE ARESIH. S5452 Pb, Cd, As,
Hg, UJFAHEL Ca, Cu, Fe, Zn, K, P, Mg YAELEFZ = A (Perkin Elmer, AAnalyst 400),

ICP-MS(Thermo, X-Serises2), $2& $£28247](Mercury/SP-3DS)S o]|-&5fo] BA415}4 )

2) WEFEZA et AEAA S34 T
A& L20] FFETFE (A 3-18)°] EAIG AXHE Pb2 12k AEFolA= 0.0016mg/ke,
2ZHAEL 24E H9on, Cd2 1&F AlFolA 0.0068mg/kg, 22+ AEFT AlFolA TojE=
oM =4E HAAth Ase 12} AlFolA 0.4675mg/kg, 22F AlFolA = 0.0336mg/kgs
el on, Hed 1, 22k A|FoA 5% 0.002mg/kgs UENHATHE 3-18). a0 T
A0

FEEe 7120l AT e JHEE AFYS detdete AW A SR $3% 7
Zol 7}k=& : 0.1mg/ke ©I3F & : 0.3me/ke ©]5} Bt} A o AL stolgt & il
@ (& 3-18) M=AAQ FZ4 &
(mg/100g)
13 RIE 25t HZ
Pb 0.0016 =7z
Cd 0.0068 =7z
As 0.4675 0.0336
0 0.002 0,002

(3) AFEof|A ZHdst AEAA0 U]F
HEALAO] U E FS (A 3-19¢ 2ot g9 ke HEEZ 12k AlF 16 mg/100g,
22F A& 18.2 mg/100g, DAF &2 24.8mg/100g, CAFAZ 20.1mg/100gE UEFH ST 2|9

TS AFE 12 AlF 0.1mg/1008 YERH o] Y] AlFolMe S-rEo AA 3k

I

{T
ook
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A, g, 92 CAF 2471 7MY 52 &S YEerflow 23 A Eo] 7MY $e o
Uetgich ttadls SR A FE 12} AlE 142.8mg/100g, 22 A& 5.6mg/100g, DA}
18mg/100g, DAF A2 27.2mg/100g2 12F A 2o @3] =& AL FeIst 4 3t} ofde

O
=
ke

MEE N AL 0.1mg/100g, CAF &2 0.4mg/100g, DAF A2 0.3mg/100gS YEFH AT}
AAH oz HEEO gt AHFo] P2 gEFo] HIX|U o= B IFRFE 12} AE
89.9%, 22+ AZE 92.6%, DAF A 523, CAF A& 36.0%)2F0)S 1ty A3 +o Sx]s

opd Zoz HAlt,

@ (& 3-19) M=AA0| 0|EY

ot
i

HI

2
(mg/100g)
H=3E DAt AA CAt 24 1Xt IHYHE 2xt IHLAIZ
Ca 248 20.1 16 18.2
Cu 0 0 0.1 0
Fe 1.6 2.2 0.8 0.6
Zn 0.4 0.3 0.1 0.1
91.7 186.2 121 33.2
13.2 135 8.9 2.6
Mg 18 27.2 142.8 5.6

o} AE AL A0 SEolu| Al EF
() A=
2] ofujiAb B2 AlRof 2% TCA 0.6m¢(28] 3]41)-& 7tste] A& & 45HS 2
5= & 002N HCL 5m¢Z =0 0.45um membrane filter2 oJIgE S BEA8 Algaz ARE
ALt 9o 248 A8+ otu|kAil A-8-F4 7] (Hitachi L-8900, Japan)ol 5t 24514t

oot

wy

) ABL20l gelofulwtt et

ATEQl Fasel AFEoA JERt 1, 22 AlFe & 8 otulkeAt R (E 3-20)9
GeglT ARasel B RelolulnAl BHS 134 AL AF 72741/ 100 2 AL AF
238.43ng/100g, CAF %22~ 704.89mg/100g DA} 222 329.47ng/100g0191t}. o] 5S¢ F4stn e
28 geloflnAe 234 Aot UUAT Asp. Tau Gly. Ala, Are, Lys Solgich. olst
22 At A5 daFole Tauol oFfol 7HE Wi, Argdt Glyd ok H|uA Yok
Bael vpx|ghe] f2lotu|i Al Fofl= Tau, Gly, Ala, Glu ¥ Arg® g&fo] Yok B3, 11
2al S| AR fRjotueibS AR A3 Tau oFFFol 7HE @Wekal, k3ol Gly,

Glu, Ala % Arg sol2tal g Hi1o} H]Sshitt,

ol
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s
Eb
22.85mg/100g CAL
12k 7 AlE 20.95mg/100g, 22+

°

o

T

ol

AN
o

b

bolsbo 2

of o <

Ho] 9+ ofAutet ] (asparagine)
12+ 70 AE 320.19mg/100g, 22+ 7HEF A|E 116.03mg/100g, DAF &
A2 52.79mg/100g] ZIHE HYoh E
N A& 16.69mg/100g, DAF

AA1l.0
?_].- 1__/1-&

M3E. S5

ENER P

fe48 U 2 2o

=

i=

=

AEASHERE
Ll

UElf+= ¢€7]d(arginine)
A2 20.95mg/100g CAF A&

2> 16.69mg/100g2] AIHE HF]ITHE 3-20).
@ (E 3-20) M=AAQ| [a|ofo|it B2
(mg/100g)

HEY DAL AA CAF 24 1Xb LIS 2X WL HZ
Taurine 61.65 14,98 56.38 6.54
Urea 0.00 0.00 1.00 0.00
Aspartic acid 8.54 37.18 33.28 7.41
Threonine 9.80 11.26 15.60 4.07
Serine 10.10 15.61 19.36 6.76
Glutamic acid 6.84 13.02 5.20 16.93
Asparagine 22.85 52.79 320.19 116.03
Sarcosine 0.00 0.00 0.00 0.00
a—aminoadipicacid 0.32 0.00 1.20 0.00
Glycine 22418 4210 25.03 11.61
Alanine 47 .46 23.61 31.74 9.19
Citrulline 8.91 0.30 6.50 0.64
a—amino—n—butyricacid 3.18 1.46 2.55 0.66
Valine 18.14 15.63 24.84 6.43
Cystine 0.00 0.00 0.00 0.00
Methionine 8.83 3.66 7.96 1.17
Cystathionine 0.00 0.10 0.98 0.11
Isoleucine 25.92 10.94 22.00 475
Leucine 21.59 19.84 33.76 7.06
Tyrosine 5.03 5.82 6.58 2.09
Phenylalanine 28.37 11.66 18.41 4.31
B—Alanine 10.05 1.03 2.83 0.37
B—Aminoisobutyricacid 1.52 0.36 2.24 0.33
y—amino—n—butyricacid 3.55 1.19 6.20 1.23
Tryptophan 0.39 0.61 2.62 0.00
Hydroxylysine 0.00 0.00 0.64 0.00
Ornithine 3.15 1.26 6.16 0.91
Lysine 131.67 18.86 28.08 6.72
1—Methylhistidine 0.00 0.00 0.00 0.00
Histidine 2.75 459 5.98 1.50
3—Methylhistidine 0.00 0.00 0.00 0.00
Anserine 0.00 0.00 0.00 0.00
Carnosine 0.00 0.00 0.00 0.00
Arginine 20.95 16.69 20.95 16.69
HydroProline 0.00 0.00 0.00 0.00
Proline 19.15 492 19.15 492

s 704.89 329.47 727.41 238.43
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Mz 248 MatA (Minotal:CM-3500)2 ©]-&35te] EupH-& o]-&3ste] Y(L, lightness), 2]
M (a, redness), FME(b, yellowness)E 22 AR = 42 A=A (Brookfield
Engineering Laboratories, INC., Middleboro, RV, USA)E AR&ste] Alg =5 30T, 40T,
50C® FA AIZIHA ZF5tgch AlRE 8mlE HotE oY spindled SC21& AMESHY] &4
SHA T

Q) Mz =4
HAELA0] MEZAATE (F 3-21), (1Y 3-45)9F Zrh 220 vre Hu(Pu)S et
W Lok 12k W AlE 3076, 22k /W AlE 384308 450ttt AlsollA Hofsta 9l
© FaaE0] vlste] Lgko] 95| 2 Holth
A e 2 Jehls aghe 12k A AZ 2895 23k Y AZ 22322 Ly} whfe] Ans
UER o0 DAF AAE 2965 CAF &k 7258 YeERigth =348 Yeldle bgte L
S S YRS E 3203 (3" 3-45 AAE BEW CAF &aE A7l 2
g ZAE Ueifa glen] KFso Az AEFS 2o Hle) #e A4S el AE
& 4 Stk AlSel BUiEI s Sase g ZAos gejo Ao] ZME|R]X|TE K F
EoA AgRt ASases o] Aste] ol gl AR 4 Q= FHol UL o=

AtEE o Z,

.

@ (& 3-21) MEAAO| MzEX

HEY DAl AA CAL &4 1XH JHLHZE 2%t IHEHZ
L2k 6.25 1.45 30.76 38.43
ast 29.65 7.25 28.95 22.32
bzt 10.62 2.35 52.7 58.43

(O3 3-45) HELAA AT
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Q) dx= =74

HSE. ATALLY S

A= 542 DAF &2, CAF &8, AFEoN Azt 2] 22F /EAES S5t oy
Spindle(SC21)¢] 3|4 £EL %7] 20RPMOZ A A5, Loop?] 3145 33 z|Hsta Azt
sto] 3027F QHEE AIZRE F1 SHE Datags Wob 59 33 ¥HE SAsiYT dx &4
A= GE 32200 YER AT
@ (& 3-22) 2z4¥ Hx £ Zn
A= Viscosity(CP) Viscosity(CP) Viscosity(CP)
(30c) (40c) (50C)
DAL AA 2400 2078 1876
CAt AA 1853 1368 1154

1XF HLHIE 115 109 99

OXt JHEHZ 170 165 157

e Ae BAT 4 Gl ol 13 Y AFY AHS Fokol 22 AFo] AEE ol
WA AEolE PP FU7] ot
E AFo] BHED G DAF &40 CF a2k b BAT ARTo|H Az A
At HEZb e A AT S Utk ol AFo] Wujstn g £AES ¥ BY B
Hfeln s AEel H/HES A/HYY] Eoln MEColML HAYRIS AFEIYY|
o2 ALEH oI,

uf, FEase] uE UY

1) AFs 2L BFFE AP

AFs 2L BPFE AFS ABTUNGYl Wt 2 AR st AFSE AZBE
¥, BFFES LBYS AHgstel Balslelnt

E4TE, ARy

T A

o

AWl uiet 2 xS o gste] B4 shack
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@ Ads 2 o

=

ABasol 42 Az P FAT AN LR AR, DFFE DAL 17, 2
A B AT 24E, OFFE S4old

@) Aes=sd Ad 23
RFEEOA ISt AEALA 0| tof] ASESwt 55 (Staphyiococcus aureus, Vibrio parahaemolyticus,
Salmonella spp., Bacillus cereus, Listeria monocytogenes)s SA%H A} A4t 55 L%

240z HEo| A Yol YAyACl Holy FR- T oA EAVE ¢l AoE AlRY
o] AtHad 3-46).

__I.l.

HI

Staphylococcus aureus

Vibrio parahaemolyticus

Salmonelia spp.

Bacillus cereus

Listeria monocytogenes
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vt &40 IFAAL
() 7=
12} T5F7E Al 7ISARR DAF 245 HRAES $J8 12k HEAZ o]-&st A, 2af

3]
e 228 o8GO 2l AFAROR CA BEAE F7ISH AA

HAE 9 ASASE 44 38 H&l =24 E:Tié} 3 32 base *E‘Tji Z1Eas, NEA
1 =1

Z 9 ASAE 474 19 AlB(AL 20g, vEA A 1og, AL
kel |
s

it

d 109~14F S o|&35to] 12 T5HAHE Base T
147, 3lE Base g 10)2} 22} 5AHAHE Base Wid 119, = Base @E 11)& AA|5HACh

4 base s A AT 12F N AFoll vl 22k AN AlFo] Mgk F MY, Fol Als
of JHgE Y&E & 4 vk Ay 7|EE= 13 HE AF] b

of daENES & & UTE 3-23, 1Y 3-48).
£ AASHEE e 1A i AE ASAE vls) 23k A AE

of RE WolH FEl % 71ZE U HAH /5ES FoHHSL & & UKE 324,

ol AZFAFol ML AUATEL B FS HiItel WErt wXU AUAEL Y=
bR Bk B W base T R0 %omH 7|EH0] FAY B base B el
wWob AR gro] FolEo] HF Ei xejAl3

7 3
29 Zo] AAET Azl go] F o]&H A= A

wo o 1>

5 ABAL doin zelo] $gatel ST & Gk AFol Aol Lulzte] 7EE
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CH=2 AME2 St B 4 258 43 & | BAGSH] HES HBH=AE HIEL
Cl JIEMEs 40 RIFISHE 0I3E D22 248 ic ZEXR2E 9HE =
2IZO 2 HAELIC

| | |
| 2H5CE | 2510t |
=0 = [u]

RN} HEAE EEN!

Hi =%t 27

1, WMot I I I I I
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3, daf | | | | |
| | | | |
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5. O JEE | | I I |
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5 HANEZE | | | | |
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TEXEY HETISAIE Y
@ (E 3-24) =222 E 7222 §t x2|88 &sHA
ol x2| = HSHA
T E 1R 2R N =T
Py 3.95 6.5 2.9 5
ef 5.38 6.3 49 5
M 37 5.2 3.4 5
=34 4.86 5.6 54 5
A=l 5.31 6.8 50 5
HH7 2= 5.26 6.4 5.1 5
TH ==
] X} 7] 2F
<) K} 7} 2
A EHE
=l = =

Jlo

[ ey
==

(a2 3-49) — (E 3-24)2 LiElLlE= O
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i3
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2 g 3 =

0l=FetH pH

%E|%_|I-&|I M ™M

RS N4, o

#H5H QEHZHO|, Med 9P 5), S0I(%¢, HAM, MIiF S), % S

AFHEe WA e B ARHEERA ), el e PR AdWHol g

Aol FAMoR B8EE To AWYY Ei ALUTAT SANEAY By eEral
A9 S| AL 1A FHL ol§IES Ho glo] 4, S8, TS ABTHS olF
6}1 M 2 MA Minotal © CM-35002 o83k E7HS o] 85k YL(L, lightness)

% (a, redness), ZME(b, yellowness)S Z+ At A= FAAAN L 7R 2
Spindle(SC21>94 3|4 £El %7] 40RPMOZ A3t Loopl B4E 33 z|AHst1 A2+

shol 3027t SHYS AIZHE F3 S4E Datag Wob 59 39 85 SASHAH

I
_I[N‘
ox
ol
ok

Q) AE229] 5713

=
¥ ZAYSIE ooty ] 98 TEAAN AE, ME(XZH, pH 4719 2o sk
ootypgron] I ATES (I 3-26, 3-27, 3-28, 3-29y0] LERY ST

ME7|1ZHOH ) 25°C 35°C 45°C
0 5.0000 5.0000 5.0000
0.5 49000 4.8250 4.7500
1 4.7500 4.7500 4.6500
15 47250 4.5000 4.4750
2 4.6500 4.3250 4.3000
2.5 45750 4.2000 41000
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@ (¥ 3-27) EExm HEx 2

£ 3}

HSE. ATALLY S

ME71ZHOH ) 25°C 35°C 45°C
0 170.8300 170.8300 170.8300
05 190.2100 172.7100 172.7100
1 213.1300 212.5000 283.1300
15 210.2100 231.0400 300.2100
2 221.4600 236.8800 310.2100
2.5 225.4200 242.9200 314.1700
@ (E 3-28) EXX|E ME(XZ) SHHst
ME7I1ZHOH ) 25°C 35°C 45°C
0 0.4271 0.4271 0.4271
0.5 0.4250 0.4245 0.4225
1 0.4234 0.4234 0.4224
1.5 0.4229 0.4227 0.4234
2 0.4219 0.4228 0.4228
25 0.4200 0.4210 0.4200
@ (& 3-29) EEX|E pH 3}
XME71ZHIHE) 25°C 35C 45°C
0 5.5960 5.5960 5.5960
0.5 5.5620 5.5210 5.4820
1 5.4820 5.4660 5.4170
15 5.4810 5.4120 5.3540
2 5.4660 5.4000 5.3260
25 5.4320 5.3020 5.2740
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(Wb @ Fol g BYAEY 7
oo WA FHol gl B AEY T g AES] A WEeH BHAAL Mme
Ts7AL pHEH TS AALY S84 W 7 e AEsty

@ (E 3-30) M=ot HSHAL| RULAST ¥ Az ME

2&() 7 Wy R’
25 y = —0.0074x + 6.2942 0.9638
35 y = —0.0094x + 6.562 0.8771
45 y = —0.005x + 5.8821 0.8194

Aol o] 9oL 7Rty BRI} olof] W5

()
H1
o
1
it
i)
1o
r o)
or
o
S
>,
N
1o

b
r>~
r o)

@ (E 3-31) M=ot HSHA| ROULAST ¥ Azt ME

2£(C) 3|7 A R?
25 y = 62.302x — 21.604 0.9856
35 y = 141.01x — 55,132 0.8431
45 y = 117.65x — 45,229 0.7078
HE St WA A WA glo] Fo18e ARITR wole, olo] w5

@ (E 3-32) pHet BSZAID NS U 72t ME

25(¢) 87 wEAl R
25 y = 2.5049x — 9.0185 0.9804
35 y = 2.9265x — 11.348 0.9385
45 y = 2.6492x — 9.7899 0.9525
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N3, S L o 2

pH 2423t tedArte] 214d Al flof Fo4ds 7Hivka HojZln, ofof ¥-sgA
£ pHO b= Rl /M & 25T IAWHA wet ALt
St 4.78289] AiE Ao o]F pHO| 7|& FAHLE FESHATKE 3-32).

@ (& 3-33) H ZSZAL H3Xt OXt Zat
2z(C) Slope(K) Intercept(AQ) R?
25 -0.1657 49738 0.9644
35 —0.3286 5.0107 0.9866
45 ~0.3443 4,9762 0.9915
@ (E 3-34) EEX|E ZtsZAt HESXt 1Xt Z1t
2c(c) Slope(K) Intercept(A0) R?
25 -0.0347 1.6045 0.9676
35 -0.0717 1.6137 0.9853
45 —0.0760 1.6070 0.9907
@ SAA® She&E A
@ (& 3-35) EXMX|E M HSX} OX} Zx}
25(C) Slope(K) Intercept(A0) R
25 20.7874 179.2257 0.8723
35 32.6571 170.3252 0.9021
45 65.5017 176.6662 0.8103
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@ (& 3-36) EEXIE M HtSAte 1x} Zot

2c(c) Slope(K) Intercept(A0) R?
25 0.1045 5.1889 0.8548
35 0.1595 5.1429 0.8860
45 0.2778 5.1744 0.7861
@ JAAE ML vhg&T A
@ (E 3-37) EAX|E M HISX}4 0} Zn}
2z(C) Slope(K) Intercept(AQ) R?
25 —0.0026 0.4266 0.9669
35 —0.0021 0.4262 0.8834
45 —0.0019 0.4254 0.6060
@ (E 3-38) EXX|E Mz HISX}4 1x} Zn}
2(¢) Slope(K) Intercept(A0) R?
25 —0.0061 -0.8519 0.9673
35 —0.0049 -0.8529 0.8843
45 —0.0045 -0.8547 0.6065
@ JAAE pH &% A
@ (& 3-39) pH BtSXts 0Xt Znt
2c(c) Slope(K) Intercept(A0) R?
25 -0.0634 5.5824 0.9026
35 —0.1078 5.5843 0.9697
45 —0.1223 5.5611 0.9560
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@ (HE 3-40) EZX|E pH

HI3Z:

THERS L 2 Aot

2(T) Slope(K) Intercept(A0) R?
25 -0.0115 1.7196 0.9039
35 -0.0198 1.7201 0.9695
45 —-0.0225 1.7159 0.9594

A7 09152 7H

(=h FHA® ZYS

@ (& 3-41) SEXE ASHA 243t oflux|et 0BISA RIE

Slope(K) Intercept(A0) R? Ea

—3496.08 10.03 —6946.71

-0eS

0.00z1

0,003z 0,003
Storage—Con.(%) regression 1/T-In(K) regression
(O 3-51) SEX|E S S48t ol Xt 08HS4] RIE
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0.149268
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0.221304

13.72
16.89

hva
=)

0.389708
0.239038
0.304506
0.359235
0.451460
1.7439472

A2 re A

LnK
—2.323640
—2.109167
-1.902014
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S O

]
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=7}
.
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Aol AFESHE THIDH: Az ThAThe] A4S ZjRe B4H0R RS 4 sold &
7 #2450 99 e %@Ol Fosto], WAzoR2A 24o] ot WA
SsAE 100CoA 308 & 71dste] TAITHE WA AA W ohe Uojx] ARE

o]
7]
F3ohe Aol 71 B

A 179 Sasle] SaAzE ARGl 3447 FHED, FASE 142 o
27ol2 slFolof Brh. BxE Aa0] WL FE WS 84 uat Mue §A57] 9
7

A= 100TolA 417 &

2
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i
ol
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rr
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S
N
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oltl-N
%0
i)

A 288 M2 3599 dsts Fsh] Hsl 2 HF g3 e |
£S Fo] RS T0%R AFAZ AT 220 ghe gAE ot 1.¢90 Ze gt
2 oFstth= Hiolojo] F7tol| whet FF AFIAIR A& ER Aot

AEsne] Hd FAEE WAL 0% TAHE %2 Bt BE Ao A

AT B AZEFO ABol AT e ol wk.

FARe} FAlRR AE5L0 S5 e O, HAA7|F HaZls FE A 344 A
of Aol YAIste] HAes &3] AAS ok skal, T o] F7HA] ARE 4AZF Aol
WA ZtEstHaA 1A FiF ol A8 = =ME AAHOF k. thAuk= 302 ]
‘g 7rEAAl FERE Sho] R R AJZhg WREA] X|FHoF Qi
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T2, G, $2012F=0H), EUAAL[D0)E 2m o EST 2m oY AT HolA o
B2 £-ZH7|(YSI 6820, USA)Z o|gdte] ZHslgict ESH AE F o
pd| A

=
4ot T iel SEgT oFiio] ABLLRAYAE

s A, & A H eehE 4t IR (COD)= A EA47](HS-3100, RFuts)® FA45k% L,

=
[S) =
Qs Aot o falE ot TSRt GA AT LY RS Wol 23Tt

B

2]
& (Water Content, WC),
emand, COD), AFS|eH/4d
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N3, S L o 2

0 A% A%E Bt
0D Brol el Ae 9 A
G AW HATFFPAY BFS G BEE Wob o|ToIFI(E 3-5D, Hehd
T mo|q ABo| FAYAAE ulTste] AdTe] B AR HYIEAYNY A4S A
ASYTHE 3-52, 1% 3-5%. FAHS A wEste] Rz AY ovkels Ad, 3
S, AN ZAst] FAFRAGWIACE SR T AT WS A AZE

Brhe AR 2AHUS 71EoR u@ BAsttt

@ (E 3-51) &= M2 sMIIF|YAIR A[MSHE
(BN @ g=3)

2= 2010 20114
- Ha|AIA (71 AHAIA (7H H5IAIA (2 AHAIA (7

A 559,722 374,779 563,542 472,724
L35t 206,424 163,669 209,549 187,056
2 89,444 106,679 89,444 131,467
A0k 37,778 32,311 37,778 40,939
=Y 82,986 31,688 82,118 49,264
s 34,306 12,221 34,306 18,718
Fut 22,222 13,103 22,222 16,738
| 37,674 5,770 37,674 9,348
R 18,750 3,870 20,313 8,493
i, 11,389 1,501 11,389 2,397
3= 8,333 2,025 8,333 4,486
=g 5,903 1,330 5,903 2,064
MX 4514 613 4514 1,753

% 1712 2.4mx2.4m 7|&¢
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AEXIEE HEIBAE o] BE o

@ (T 3-52) LA AIZOIE MEEA
ZAUR Mz 33 & ol o
119(2) Hae 238 N,
419(2) Sug waa) bl
5.13(=) gze xxe) o
6.21(2) =ake Aot Ml
621(2) A0i81 71543] el
6.21(2) =29 ofaal belihind
9.24(2) ol =zl e,
9.06(2) Zoue Txe e
108(2) w=5ig o=z el
10.8(2) Aotet Mgl .

(a8 3-59) Y Al

&ofat
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3R, ATALAY g o Zm

(W) st =4
siRet 2o A2l ZAem), BEFCem), Zilem), PAQGE A /W2 FAE 5
Hste] 24 vl 4a@), A% ¥ 920, 2% ¥ AF@), AF ¥ NLFF W A2

STt

(Bh =2st4 g7}

WA wiz2 Z2lste] Jgeha HARE AAISHAL, Bouin's F RS UA TN FARRE
% Bouin's 27 Ho] X1 ol Fof 24A[7F HUHSIAUKIY 3-60). FALHL JNAE 37t
A dHos Felste] A4be] Friee Y 4 =R sho], A WA ddoll= A

c AlIsHA, FAIE A ], 7 HA dHols oprtnl, & I, WS, Lok Aol Al WA
& ). Fagol B A=

A =
AIE AR T0%004 100% SAH5E LREo] S5, xyleneo® EWstsle] b I

-E)—ll‘
>~
N
I3
_\1:1
©
re
e
=2
o
=
Q
=}
)
8
@]
=
9)
=
=
2
—
c
=
(t)e]
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SAEAS BB
 Xenohaliotis californiensis A% - L3WIdS XESHSH 25 iﬁ} 1\ lL] of AZY 94
% BARE Y5, okd 4w
gl TSrhdo] ZARTIAY 3-63).

» Abalone viral mortality — cerebral, pleuropedal, buccal gaglia & ZH5 &HAl7 9 wx

2178l hemocytes Fea HFE she FSu 7 AAPF BAYJITKIE 3-64.
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(a8 3-62) =Z|3

I
oy
>
>
F>

(23 3-64) HLHIOIHAHAISY| MZH FEEH A
Source : Victorian Department of Primary Industries
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SEXYY M2IIBAE g Het H7
3) A& Ay HA
AYGA e A= F7F ARG ghEo] FY FaolA ¥ 19](4d, 59, 69, 94,
TGS 2ol 47 3~4upe]d Rste] AAISERth doRgle AJHER E4dR 2Rkt
e, BE ARE 3718 A3 3(FE 3-53), MAER 7|AF, i 9 vhol o oigh
Ao FE FASHA
@ (Z 3-53) ¥ MHZA ME 37| £
(Sl cm)
o E
o xt
1 2 3
zt 8.58 8.42 8.14
oo
Edgini 5.56 5.45 5.28
2t 8.49 8.01 8.48
FUS
2t 1 4.86 5.29 5.99
zt 9.10 9.17 9.31
k=)
2t 1 6.11 5.96 5.96
EARES] 8.16 7.80 7.96
=3t
Edgini 5.35 5.31 5.51
2t 8.32 8.03 8.52
Aot
2t 5.78 5.43 5.94
zt 7.92 8.41 8.18
HUH
Ed g 5.75 5.84 5.50
EARES] 9.71 9.78 9.08
OrAHH
Edgini 6.47 6.60 6.10
zt ¥ 8.38 9.77 9.80
FUS
2t 5.65 6.66 6.38
2ty 7.95 7.67 7.46
Lo}
Ed g 5.25 5.54 5.06
2 7.34 7.18 6.75
Aot
2t n 487 4,56 4.32
Oh 718% 9 Hrol# & A
78S A& oty QRY A, TS, AshHoA A tha gRtol=gTtio =
oo =YAUF(OLYMPUS [X) o2 FAsHAr. Eot, HFe] +AMSdEs el w3l
-84 -
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A S(Infection with Perkinsus marinus), Ak=2re] @] A7 2| Z U A A7FE S (Infection

enohaliotis californiensis)™ 9 (White spot disease, WSD)2| @ EE A4t

yteko] st RAMEE HAEAH AA (2010, S-HAESH)ol ohet DNA 9 RNAE

gt & PCR& 7Fsdto] QIstitt. PCRYHo| AREE 2§ primeret AlAZRE (3
z

£
=2
S

(h 717878 HRiF E2f=et dAr
T BAR 74 e 7188 HERA E2 =R 2ARE fl6) d5Y AFS 79

g AL

@ (E 3-54) PCR Holl AF2El primer

Nucleotide sequence PCR condition Eroduct
size(bp)
PrOtOCOl 1 F: 5I_CCGC-|_|-TG-I_|_|-GGATCCC_3' _22 "(C:)((Zgz)) 703b
R:5-ACATCAGGCCTTCTAATGATG-3 6515(180) P
Perkinsus —65C(180s
marinus o
orotoco 2 | F5CTTTTGYTWGAGWGTTGCGAGATG3 _2‘71%((283 506
R:5-CGAGTTTGCGAGTACCTCKAGAG—3' : P
—65C(180s)
Xenohalofis F:5'-GTTGAACGTGCCTTCAGTTTAC-3 _22 (é((ggz)) 600
—califormiensis R:5'-ACTTGGACTCATTCAAAAGCGGA—3 ) P
—72°C(30s)
o F-ACTACTAACTTCAGCCTATCTAG-3 _&9_)25((283 a47h
step R-TAATGCGGGTGTAATGTTCTTACGA=3' ) P
—72°C(120s)
WSD
pcte F~GTAACTGCCCCTTCCATCTCCA-3' _zg g ((283 otin
P R-TACGGCAGCTGCTGCACCTTGT-3 720(120) P

o
°
Slol A ZAG A2 ATSIUTGE 3-55 3-56, 27 234 o|2 MAstel AAlsteict

(3 3-57, ¥ 3-65, 3-66).
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T E(mg/L) oM 2 | 2 S Mol g2 L3 Mo | B2 MHE A0t H|X}
PSP 0.093 0.042 0.105 0.089 0.142 0.122
£ 9 0.027 0.022 0.022 0.018 0.022 0.021
oA 0.07 1.955 3.22 0.196 0.303 0.279
* ZOXIE, 2012, MESHAZIFLLAIR HEHAIKZ AFR7I&7HL 2aA
@ (¥ 3-56) AT MEEAL At
e UM EHE | BY €S Mol g2 T3 Aot | B2 S AQt H|X}
XE! &42(%) 36.52 39.11 32.67 33.394 34.875 51.862
KA ZHZEH%) 37.33 475 3.96 3.183 3.808 5.996
XA COD(mg0*/g) 4.32 5.03 4.47 17.198 6.251 11,535
X2 &sH=(mgS/g) 0.014 0.012 0.074 0.175 0.074 0.275
* RTRLR, 2012, MESATIERSAIR! HZHAINZ AIS7IS70Y 20N
@ (HE 3-57) 34 LQESE ANZZAF MEEA
72 EIN LIPS MZHE ZHA |2
N 34°14'095"
A Mol o
_ B 9.26(_|_) (o= _|_|_E E1 2700017600
HFUS
N 34°21'783"
- =Z4s HE2 N
9.26(+) = | E126°59'669
N 34°09'066"
= AQ0HH oiMa om i 7o
_ ] 10.8(&) WMz E126°37°948
SR N 34°10°343"
= 3ks ol=2 ot acaan
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a9 2y 9 uE

(1) oj&sbgzAE Axf
h $AEH A
A& FARQ] w3k, &0MH, B4W ool 22 XH 890~22.68TC2 HIZE 2¢3

9dol Ztz} yepgton, ok sl Ao Ha2=E HAAT AHHoem F Aol
Ho|x] gkt ad 3-67).

e 29.08~36.80psue] HHE UEHUNSIL, A A or 2folE Holx] Fgton], Al7|H o
2 FeEe] B o5Hd AP dS BRKAY 3-68).
Fh0|2FE(pH)E RAMIZE Bt 7.99~8239] S Hon, dHoR Ldloi ofF

A A7le] e ghe BATHaY 3-69).
SEALDOIE ZAPIZE B9 6.56~09Img/LOR £9HY Fofoly HAGHE, B4 3

d &
Fou, ABAoRE £20] W2 Ao w3, 20 12 AFHA ¥

13

o
1g_n~=.5=/

+2(7C)

127y 2219 319 418 427 5.1 6.21 7.3 7.1 911 108 1022 BA

Y

(2 3-67) H= FM| sHei| ¥ 22
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H3E. A

40

35

30 v

25
127 229 319 416 427 3.1 6.21 7.3 7.l 211 108 102z X

(O3 3-68) = FLiX| siHe| EE &

HI

8.5

=)
o

7.5

1.27 2.29 3.19 416 4.27 5.1 6.21 7.3 7.1 o.11 108 1022 %II‘
= o
(72 3-69) ®= FAX| sieiel H¥ pH
11
=0 Wegzy Ao
10

<
v
{

127 229 319 416 4327 51 6.21 7.3 7.1 211 108 1022 XA

(32 3-70) H= FMX| siH EE DO
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O} HTHE 3-58).

©°
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= o

NS

T
ol

o
=0

<+
ar

3

ol
Br

3

bl

oLl_

£

0.620~1.02mg/L2 2YS 7}

A2 QFRF(COD)+=

SFA
1 1

o

OF
Q

selol A 7}

bl

(?J__

a
0.034~0.014mg/L HHE w3lofd-S

3.2~12.0mg/L=2

1
i

28BS

A(TP)=

=
©

o

0.042~0.190mg/L= &

A(TN)=

=21
C =

T

(Si02)

1.955

0.205

0.18

0.203

0.403

0.337

0.348

0.353

0.042

0.047

0.099

0.065

0.161

0.160

0.161

0.190

Ko =

0.022

0.015

0.019

0.014

0.023

0.025

0.034

0.021

9.4

12.0

8.8

3.2

0.620

1.02

0.95

1.06

0.92

&l
KO

=5

=gl
4

oln
fo

E3eii=

&l
<

th A

S 2T 3-59).

Lo

2APE I}

SH58-L 34.5~52.3%2] ¥

HA

=
=

oA u]= EPA EAE 7|

3.6~6.6%° P2

o
-

A=)

o

mjp
Q

—_—

N

oA 2ol A

s

S A€

)

oLl_

0.012~0.432mg/L= 4

SHE(AVS) =

33

AL

o)

3714 0.2mg/gel % T]A]

o

—_—

Np

T
o

)

5.46~14.69mg/g 0.2 TE Al A

1
.

L(COD)
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sl

5.03

12.43

5.46
7.99

13.05

11.30

14.69

0.012

0.230

0.110
0.078

0.112

0.016

0.432

Fol YERHATHE 3-60).

°

bt AWAlEol =4I A= AT

g4t

4.7

6.6

6.6
3.6

3.8

4.2

5.6

v, AR AHAlEel =T A ves A
=

o AAER v

39.1

52.3

34.5
34.9

39.5

38.5

53.5

@ (& 3-59) XEgt

=N
KO

ol
o

=5
L3z

=N
<

ofn
rio

E3e=

[=p]
<

o]
o

%
J))

hogwde] A= AFEsE 24 e

HIREEE A #AIE A

o)

B wsiE AAES F ackro] AAE ARET B e

o

]

%z

L, 2

ok

do] HAlSol =T =4 He

J))

MAEel 48=7F =4 he

Eohtol A A= e

o
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2y | BEY | Zm | Zmu | BEH | M3 | 2mH | B2RA | M5

(cm) (cm) (cm) | Z1(%) | ©=(%) (9 #HZ(%) (@) | ZHI(%)
sinpy | 856% | 564% | 125+ | 14,63+ | 6582+ | 8340+ |973.45% | 1897+ | 22.76+
ces 0.22 0.29 0.25 2.83 2.54 5.31 46.59 1.18 0.80
coo | 802% | 470+ | 1.41% | 17.75% | 5859+ | 7434+ |92257+ | 2133+ | 2879+
=== 0.48 1.05 0.23 3.88 1257 | 1394 | 140.46 | 4.49 413
ozg | 902% | B00% | 214% | 2360+ | 66.85% | 87.31+ | 96667+ | 25,17+ | 2878+

0.28 0.14 0.22 2.45 1.78 6.28 63.00 4.24 3.88
sotpj | 894% | 574% | 191+ | 2135+ | 64.05% | 7220+ | 80486+ | 19.42% | 27.25%

- 0.40 0.31 0.10 1.12 2.50 10.91 98.79 1.57 2.57
844+ | 560t 191+ | 22.63%= | 66.35+ | 60.68%= |701.96%+ | 1875+ | 31.45%

HZH -
0.75 0.53 0.22 1.35 1.65 2399 | 199.75 | 6.93 372
Laie 6.70+ | 464+ | 154+ | 2267+ | 6899+ | 3841+ |562.53+ | 1546+ | 37.84+
= 0.55 0.61 0.61 7.58 457 1412 | 166.07 | 10.15 11.51
obaoy | 879% | 599+ | 109+ | 2265+ | 6818+ | 69,73+ |793.42+ | 2031+ | 41.96+
e 0.32 0.30 0.14 1.50 3.30 6.38 61.55 3.74 2.77
oo | 911% | 603% | 222+ | 2444+ | 66.18% | 79.69% |874.66+ | 20.20+ | 3679+
=== 0.37 0.32 0.11 2.01 217 9.84 95.67 4.29 4,34
Aot | 7:98% | 521+ | 179+ | 2234+ | 6545+ | 5011+ 62566+ | 17.66% | 3459+
e 0.53 0.24 0.41 3.75 3.62 7.67 62.16 6.36 7.43
Lsie 761+ | 520+ | 166+ | 21.82+ | 6846+ | 49.25+ |646.72+ | 13.48+ | 27.37+
= 0.30 0.26 0.16 2.55 3.69 5.69 63.43 1.76 1.65

%, AR, A7, ob7tul, AfshAd, AsfoA 2ASHAQ] ool EIEA] Akttt
FOl 28 4 ¥ goA E5ro] IAZe TZ3T(vacuolization) Y ZAFSH hyalinization) S
=< dazol A=, Y, st 4% ABE 59 RA A HAEF

o] SABUGYT ArEl 225 olgaro] AMEA WYTHIAY 3-71),
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Z+sH(hyalinization)

=

al
=

9] F-3ZSH(vacuolization)

i

ol To=9 A

HE|7] FTHAY 3-72).

—5olA

AN =7 HeERT

g}
=

g

)

g 3-70, 3-7D.

=g

Z+sH hyalinization)

=

al
=

9] F-3LSH(vacuolization)

o] ARE A YUY 3-73.

9o S8 9 WG mE Bl

N
Ao

ol

o

HER Vbt 3-73.

_(:)1:]__

=o] o]

o}

(3 3-73) Y=o REISH ZA}
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)
q

9l %2}k hyalinization) S

&3 SH(vacuolization)

ool FEEY FAE]

d}
=

al
=

29 2

EA gkktaY 3-74.

(38 3-74) A2 X

EE

A8 hyalinization)

=

al
=

A 3E Q] F-3E SH(vacuolization)

3

oA o]

Tli‘

pNe) [e] [e]
79 2% 9 w2

o] AFHA ¥UTHLH 3-75).

(a8 3-75) 24
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=g

Z+sH(hyalinization)

=

al
=

9] F-3ZSH(vacuolization)

A

of 2 ofA A

o] AHEA UYTHIY 3-78).

ol 5= TA=

3-78).

o 3-77,

o] bttt BA UEhth

FUE

g
q

=g

Sh(hyalinization)

ES!

al
=

9] F-3LSH(vacuolization)

2

A

Il

=79).

g3

o] AFEHA FUTHL
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© skt

gLt

Z}SH hyalinization)

=

al
=

SH(vacuolization)

o
BE

<A

3

F9 I 3 EIEsolA Aol
ol 5= TA=

A2 ol 2aelA

o] Q1= AUt 3-80).

wrh wskEolA A Urehdeh

RS

3

il

A=Ron, A=

g 3-79, 3-80).

o

o= Uen}

0] 90.00

87.500.2 UER}

82.87, =«

i

A4

A=t

Ak 9l

S
T

o= Ueny

o] 87.50

oe

[l

o] 87.50

7"_:‘]

H

il

o] 85.00
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a
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o=

o] 85.00

=L0)
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o, A&t 87.50,

Aol 87.50,
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o
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)

o
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o

af el

EQohEE 3-61). 1074

T, BE 80 oo Haz HriHo fxAt AE2 UHAE

825002 LfERL}

W

s
o
%
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oo

e gaz ol

=2
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4>
s
>~
ool
od
4
i
N
Okl
1=
i
=
T
S
e
rok
re
-

@ (E 3-61) WZIo| LWitHs

1 2 3 4 5 6 7 8 9 10 A
gt 1429 | 1143 | 1143 | 1429 | 857 | 857 | 1429 - - - 82.87
=¥ 13.33 | 13.33 | 13.33 | 16.67 | 16.67 | 16.67 - - - - 90.00
AT 750 | 10.00 | 750 | 10.00 | 7.50 | 10.00 | 10.00 | 7.50 | 10.00 | 7.50 | 87.50

b
ro

5.00 | 10.00 | 7.50 | 10.00 | 10.00 | 7.50 | 7.50 | 10.00 | 10.00 | 7.50 | 85.00
10.00 | 10.00 | 7.50 | 10.00 | 10.00 | 7.50 | 10.00 | 10.00 | 7.50 | 5.00 | 87.50
7,50 | 10.00 | 10,00 | 7.50 | 10.00 | 7.50 | 10.00 | 10.00 | 7.50 | 7.50 | 87.50
7,50 | 10.00 | 10.00 | 7.50 | 10.00 | 7.50 | 10.00 | 10.00 | 7.50 | 7.50 | 87.50
10.00 | 10.00 | 750 | 750 | 750 | 7.50 | 1000 | 750 | 7.50 | 10.00 | 85.00
1000 | 750 | 750 | 7.50 | 10.00 | 10.00 | 10.00 | 7.50 | 7.50 | 10.00 | 87.50
750 | 750 | 10,00 | 750 | 7.50 | 10.00 | 7,50 | 7.50 | 7.50 | 10.00 | 82.50
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G) W= AEAA A
Oh 714% @ sholei A}
2o AMIEAEGY Al [l A7E S (Infection with Perkinsus marinus) 9F A=
] QA ZYMA| AT
disease, WSD)9| ZHg#E PCR 24 23}, 2= ARoA HEEA] EUTHE 3-62, 18 3-81,
3-82).

o
Z(Infection with Xenohaliotis californiensis), S¥Hd ¥ (White spot

@ (E 3-62) EE HHZHA Znt

Mg 2E|A
LAEL|ANAZHS
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G
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X A - X californiensis

M3Y. A

XA - Pmarninus

S-Pmarinus

N P 11 12 21 22 313241 42 51 52 61 6-2

0ol
o=

X MM - X californiensis

M N 1-1 12 2122 313241 42 51 52 6-16-2

500bp—

1 : Perkinsus marirus Protocol, 2 : Xenohaliotis californiensis Protocol
(M: 100bp molecular marker, N : negative control, P : positive control,
lane 1~3 : HAH AR, lane 4~6 : 2LS AlR)

(3% 3-81) PCR

X AMH-WSD 1st

SEMES-1(3AB, 3US)

S 2LS-WSD 1st

P g —— |
M P N 1-11-22-12-23-13-2 4-14-2 5-15-26-16-2

A AHEH-WSD 2nd
I |

M P N 1112

941bp—
500bp — B

S%5-WsSD 2nd
Iy |
2-12-2 3-13-2 414-251526-16-2

3 : White spot disease(WSD) 1step Protocol, 4 : White spot disease(WSD)
2step Protocol(M : 100bp molecular marker, N : negative control,
P : positive control, lane 1~3 : FAMH A|Z, lane 4~6 : 2L AlE)

(a8 3-82) PCR

A

e
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W
o

H
=}

3-63).

3+
0.85~0.95mg/L.°]

Bk #7272 (SS)

o

W bt ek

Al
=l

=

28 77FH(COD)

24} 72
h 4

Xel

o

L.

R

= ehy

=

i#*
84), B+

o] 29 A

A
3

ol A
UER R <TE 3
w=Sho A 0.034mg/LZ th

Hel vy A 374

fex]
3

El

&b

1

T

47

A=
(TP)

7 A

o
-

A A(TN)
0.251~0.368mg/L2]

Aoy 3-86). =

S 5

FES HEAITE 3-87),

N

: mg/L)

Holg o

(

o

T

Si0s

060 H
040 S
020 S
0.00 A

i
=}
«a
=}

1.00

be st

B IoH(T™ 3-88).

°

0.3mg/L ©]

~ — |~ | 0| ™
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150

A0

o
@

2

6.0
3.0
Q.0

(1fdw) 55

anl

ro

onl

(a2l 3-85) RQEx3

0.040

0.030

0.0z20

(1/5w) d1

0.010

0.000

anl

ro

anl

od
k{0

(a2 3-86)

0.250

0.200

0.150
0.100

(1/5w) N)

0.050

0.000

onl

ro

anl
=0

od

L5t

<4
]
k{0

(1% 3-87)

0.400

0.300

0.200
0.100

(1fdw) 5015

0.000

ol

ro

anl
=0

od
4

L5t

(1% 3-88) A

- 102 -



0.057mg/g, AQtH

71291 0.2mg/gEtt =A YERSTHKIY 3-90).

o
=]

0.112mg/g, =

1019
o 2dg

Adwol 353%, =4S 3.89%, =33 3.86%, ACF

HATaY 3-89).

o

o Whe

)

A}
Add 0.001mg/g,

L.

9ol ol= EPA HZH= 7|= 5%

0|

=(AVS)

[e]

0.432mg/gL. =,

3

=13
=

@ AP 24
561%% Aotd

5

T

3-64, 19 3-93).
A

kil

o

i

CoD
(mg/g - dry)
8.328
13.058
7.454
14.695

AVS
(mg/g - dry)
0.001
0.112
0.057
0.432

LS EATKE 3-9D.

TIL
(%
3.53
3.89
3.86
5.61

Moist
(%)
35.98
39.54
37.07
53.52
600
40.0
2040
0.0

tel

°

77122l 20mg/g ©]
@ (& 3-64) MA

ol
il

il
=0
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6.0

4.0

(3%) L
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==t
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>
)

021
re
-1
=
nz
4>
0
=
()
el
m.l.l.
=

5 0.013mg/kg, &%H A& 0.012mg/kg, =25
A& 0.010mg/ke =<2l 0.5mg/kg ©l5t2 WAl YEGTHIY 3-94).

Pb2 245 AEL 0.168Img/kg, Y™ 0.0989mg/kg, AQFH 0.1320mg/kg, =332
0.1639mg/kgl.2 72| T2 7|£2 20mg/ke olst2 WAl YeRGTHIE 3-95).

Cd 45|y HFolAl 0.6243~0.9454mg/kge] WIS UErHlon, #R7e Fa5 7|&
20mg/kg ©l5t2 UERFT(IY 3-96), H]AE 1.6119~6.2811mg/kg HYZ AUuo)A 713
A Ut 3-97).

THHor Hu HEStY & of SHE AE 59 S5 LG9 24 2 7|Ex

ste] 3t AElel Aoz uerygth Ao

lo
fru
B
Sl
1o
ofy
l
l->
N
%N
2

@ (& 3-65) X|¥E H=Q F34 LFEX HAF Zut

(=] : mg/kg)
X H/AEe= *2 o Hi=t= HlA H|Z
=225 0.007 0.1681 0.7664 1.6119
elm 0.013 0.0989 0.9454 1.4074
AOIH 0.012 0.1320 0.6243 5.6490
L3S 0.010 0.1639 0.7132 6.2811

0.015
0.01z2
0.00%
0.006
0.003
o] T T
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2 pusy E999
7, e Balslgle) Baw) AE

o
l‘?ﬁ.

= A Fol7[Hd FRFEANM AL ofd, 2171, sie, 7RI As SEEe 1
2, 22k AlFol ek olstel, ndEe S& 45T BB ke AlSolM A7I7F F2 AAF

A& @R FEAM Azl

SeaMilicu SeaMilicu SeaMilieu SeaMilicu
TS0 WED WER T HEEL
S F_d b

S F_d Seafesd iRt
L ‘ it

(3% 3-98) MMELE JHUMZF M=ok, M=slE, =71, ME217| 2L A

Kjeldahl§], ZA|¥2 Soxhlet‘i‘j, 2IE2

o 22, 2 9 IR e die ge=E Skt 9R= /4%:‘1;5_ Hol| w2t HPLC
(Agilent 1200series)E ©]-&otd I, T, A %Ei%

Aol wet AlzE Ak 2

4005 o]-&stol FA45HAT

=

2) AFEoA 7t A= 2l

HFEOA et M8 FUate o] Okiﬁ% Sf=ot, ZHAISE, 2317 Ste] YuHdE2 ol
UERHATHE 3-66, 3-67, 3-
ol 7t ot Ee Zﬂﬂi Lo 2] 37H XﬂEE ZAY ol F7lstgtt. o
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o
3
-
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R=)
o
fu
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ﬁ
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o
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Mde sAste] AE5UWE 22
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sl
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X0

80

d

e 7S

=l
Sl
IH

r
4

t

.l

@ (E 3-68)

3%

|

o7

}

A
pul

2%} MZ
35
276
19.7
1.1
28.1
37.6
9.1
438.1

2%t HIZ
55
17.1
10.4
1.1
35.1
52.8
1.0
373.2
A A €]

].
a

kel

1.4
1.8
5.8
9.4

1z} ®Z
25.5
21.6
30.7
19.0
3724

1z} ®Z
3.6
12.5
4.5
62.8
60.5
5.7
376.6

2 ghol2t FEitol2t

3
o

(%)

2(%)
ZX[2H(%)
FXI&4(%)
(%)
(Kcal)
bt
EX|E5(%)
(%)
(Kcal)

2(%)

EHAX|EH%)

2 AHIZE(mg/1009)
EZHAX|EH(%)
2| AHIZE(mg/1009)

=
=
=

UHEES AlxZ9

= o3 nyge Ao

—~
fife}

LR

ol

N
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AE EgaEe YEE e (O™ 3-999F 22 ZIE Yehh AWFToA skt
e B UEE S oRAfgte] 49 3244.9mg/100gol A 4654.1mg/100g, =TS

3579.1mg/100gol Al 4707.3mg/100g, ZFlgr-S 3589.2mg/100go Al 4001.3mg/100g, Ei117]9+&
4564.1mg/100go Al 5262.7mg/100go. 2 12} A|FZof v|s] 22} A& UEE o]l J71 g

AL IS £ At HEEF e Y dF 7ol 200~263%2 w2 H lt} Al 5o Tuj
Zo] BEgtulel(AdUA A ¢ 100~300%)9F v wf Aol v|LdE £232S oo, golut
Zof H7iste]l 97| wjZof gre] /HHE flote] UYEE o] 71 Hojxl AR AlrEo]
Zltt,

Lt E &(Na)
60000 - £H2l - mg/kg
50000
40000 -
30000 1 B 1%} sample
20000 - M 2%} sample
10000
0 T T
OFAY ZE Zh =17
(2% 3-00) M= Eumzol LS H

o5 9 UPFHES AEFSAAGH et AlRE RAlst 245 ARE 2ol
Bo do} HAF 8m¢, IAFSPA 2mE Eol 24A17F AARS) Stal uto]|Z 2 Yol B MR E] &
ZolAl ebd Relf & ojaZetadol ofuh 20mE Ssto] AJFEHoR AMESHUTh FEES
Pb, Cd, As= ICP-MS(Thermo, X-Serises’), 422 4284 7] (Mercury/SP-3DS), U4 &
Ca, Cu, Fe, Zn, K, P, Mg2 YASFELLE A (Perkin Elmer, AAnalyst 400)S ©]-85
A sH .

i

dz rlo r

AE 2UEe S5 92 s 329 22 235 UEHSITKE 3-70 ~ 3-73). oFA

0.01mg/kgol Al 0.03mg/kgl 2 Cd 0.0lmg/kgoll Al 0.22mg/kg, As< 0.76mg/kg
oAl 1.16g/kg, Hg 0.00mg/kgollAl 0.01mg/kgo2 12+ A|Fol v|sto] 22} A|FoA Ta&5 &
Fol 7 F7IRE AS g 4 30k sie ¥ E37]% oA™Y 13k AlFel vlshe] 23F

o
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MY, STHEAY U % 2

{

[¢)

AZolA S35 TFol BF F7HE AL T = ot ol Y E3 72 A
FooA FFAQd | 9 ot AHAE fste] AEWHE 222 o HUster] gRez ARy
of itk AEUHE 2% AAY Fa% Tl ofd, diE, E1L7] 2%l dste] 7] &
AAHL Sak Fdol 57 A2 AtmEooZIth 28y 7ol 9+ Pbd 0.00mg/kg
oA 0.03mg/kgl2 Cd< 0.0lmg/kgollAl 0.20mg/kg, As2 1.86mg/kgoll A 1.45mg/kg, Hgd
0.02mg/kgoll Al 0.02mg/kgS & Pb, Cd> 2 AEFEAE 22 AEFo] o 2 ZIE EHUA
9k Hg2 5 a2 As o @2 & Yetiigich ol= 7t AA9 vlA, 2
7] f2of ABHY 2o ¢ 7 AlAE ¥ It gAY 22 g UERyold
o2 "ozt

Algo] HofElE AEY R BEFRUAZFOZA Fa5 72 %iiﬂi, Al ZFHe] T
Fo| $F% 7Ie2 T2 ¢ 05mg/kg ©lst | ¢ 2.0mg/keg ©lsh, FFEE ¢ 2.0mg/kg ©l5FE
o] 9o vio tigt 7|&2 AAIE A Fa Qi

@%Ol

(mg/kg)
2 1%t ®Z 2%t HE
Pb 0.01 0.03
Cd 0.01 0.22
As 0.76 1.16
Hg 0.00 0.01
@ (= 3-71) M5 YN =% 34
(mg/kg)
== 1X H= 2%t ®ME
Pb 0.00 0.00
Cd 0.01 0.16
As 0.19 0.88
Hg 0.00 0.01
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(mg/kg)
== 1X H= 2%t ®ME
Pb 0.00 0.03
Cd 0.01 0.20
As 1.86 1.45
Hg 0.02 0.02
@ (= 3-73) M5 2L EnJ|%t 334
(mg/kg)
2 1%t ®Z 2%t HE
Pb 0.02 0.06
Cd 0.05 0.37
As 1.25 1.98
Hg 0.00 0.01

() A% 2oy ugeE oY

A5ty o] F, 2178 H,
of dasta &3t *J%‘%A]%‘% Xé*o*é}%ﬁ i?—ﬂ*Eﬂ di#%
of %3‘8}1:}. UPZH]%% Aol HFE 2

105.9mg/100g, sf=3%2 K
117.1mg/100g,
96.5mg/100g, =i17|92 K&

146 8mg/100g 0.2 ghako] Bol olxl AL BlF 4

010-1];]-

- 12 -

A9 150g0.2 MEUHO] ool o EASt
L 28] Yuixzt Azl gole] &

Fow IS o= 18 EoHaE 3-100 ~ 3-106). %

$ K& 429.12mg/100gol Al 622.3mg/100g2 =  Fe
285.4mg/100go Al 428.5mg/100g 2.2 Fel
529.3mg/100go Al 684.6mg/100gC.2 Fe
428 9mg/100go A1 549.5mg/100g 0.2 Fe2
Z(Ca)xt 2] (Cu)=
9] ¢ Ca 3489mg/100gol Al 408.5mg/100gL.2 Cu2 0.77mg/100go A 0.78mg/100g,

SR EL

T
dlepRlat 24 B4

YA e DY oA
ofAfl ol ol okl et A Wi 3009 7A€

&K % H(Fe)
24.3mg/100g01 A]
21.3mg/100g0]| A]
35.6mg/100go1 A
17.5mg/100g°f| A1
oA gt
sf=5t

ol



H3E. e L & Zat

2 Ca< 343.4mg/100go A 517.3mg/100g2-2 Cu-2 0.58mg/100go 4] 0.83mg/100g, 7|3k C
2 197.8mg/100go Al 442.5mg/100g. 2 Cu2 0.86mg/100go Al 10.4mg/100g, &117|9F2 Ca
286.9mg/100go Al 228.6mg/100gC. 2 Cu2 0.42mg/100go A 0.41mg/100g L. 2 =117|9ko] u]F
&St e yoAls % S7F 5 e 2d 5 ik thadleMe) % (P TR
ORI BFe] -9 Mg2 197.2mg/100go A 126.4mg/100g P 176.6mg/100g Al 32.0mg/100g, o=
k2 Mg 141.1mg/100go Al 148.2mg/100g P2 214.2mg/100go A1 225.1mg/100g, 7HI3H Mg
= 105.6mg/100goll Al 177.5mg/100g P2 219.6mg/100go1 Al 374.2mg/100g, EiL7|92 Mg
89.0mg/100gol Al 121.1mg/100g P> 183.5mg/100g Al 206.3mg/100gL. 2 oFfisk-Z A eJstal tf
= Bor A =T 4 A q@OOVFh]-%3mgm%ﬂﬁ3&@ﬂmgﬂ“m
2 2.0mg/100gol Al 2.6mg/100g, 7]%]]“}9- 3.1mg/100go Al 2.7mg/100g, &1.7]92 1.9mg/100g
oAl 89mg/100ge2 7SS A4S ot B« 48 A= S716he BFS UEU T

|

Z2E(K) £t9]: mg/kg
BOOO A
7000 4

2000
5000 A

4000 - 1 XFsample
3000 3 %Fsample
2000 -
1000 -

0

OFZf i g
(3 3-100) M= Hauniyol Esy
ks
=&(Ca)
2] : mg/kg

§000 -
5000 -
4000 -
3000 - B 1 X} sample
2000 - M 72X sample
1000 -

0 -

iz e
(a8 3-101) M= 22niglo|

Ly
o>
o
o

- 13 -



ORAUEMe) e

2500

2000

1500
B 1% sample

1000 A
H 3 %Fsample

200 A

oA e FH 277
(3% 3-102) M= 29| njayls gz

=

=(Fe) £l : m/ig
1600 -
1400 -
1200 -
1000 -
800 - 1%} sample
600 - M 2% sample
400 -
200 A

OFRH = HE =17

(3% 3-103) T= 2nEo H 3z

o

r

lde
oo

Or&H(zn)

£Hel: mg/kg
100 -
90 -
80 -
70 -
60 -
50
40 -
30 -
20 -
10 -

1% sample

2%k sample

oA S
(3% 3-104) T= 2L
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H3E. A

+2|(Cu)

12 - T2l - mg/kg

1 X} sample
M 2%} sample
oA se 712 £17|
(38 3-105) ®ig 2Ll 72| &Y
21(p) £19l: mekg
400 A
350
300
250
200 8 13} sample
150 B 27 sample
100
50
0

OF A = Zrel =37

(28 3-106) &= Fum 9 B
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2 ofu]leAl B2 ARl 2% TCA 0.6m(24] 3]4)& 7iste] Y8 &
0.02N HCL 5m¢Z =9¢] 0.45um membrane filter2 ojIst AS BAE A|EZ2 ARE

TEE &
sttt 919 248 AlRE ofukal H-8-E47|(Hitachi L-8900, Japan)ol FYste] H45t
STk

2) A& Syl felotueit g
5 BEorukgl o] felofu|AbgRFe ohe #ob Z2 ATE YEeRHITHKE 2-74, 2-75.
AE BEAe] F felotuieil heFE ofxfigt 12f i Al 943.44mg/100g 22 7HE A&
11.70mg/100g, si=9te 12} 7HeF A& 1809.98mg/100g 22} 7HEH A& 1840.62mg/100g, 7Hal|gat
2 12 B AFE 972.94mg/100g 22k Y AE 898.59mg/100g, =179 12} WY AlE
258.56mg/100g 22+ 7Hd A|F 248.11mg/100g0] . ol&2 AL U= FL& FElotuik
ZF4 ztol= QI%IA]Tk Glutamic acid, Hydroxylysine, Taurine, Glycine 5°]%/th
AE Batatgo] ogfF $h8Eo] Q= Glutamic acide o-ofu| =2 FEL2Abo|2tE S
H]gfolu] i Aike] UdFo|n] T iéH %L“ oful:Ate = A THY @] EAgH. 2oz Tt
& AA(EWE UEY= otuiito® opxfist 12k ZHE A|E 881.55mg/100g 22+ 7HE A&
717.26mg/100g, =9+ 12k 7HEE AJZ 1711.07mg/100g 22+ 70 AZ 1695.90mg/100g, 7F9t
2 12k A AF 761.25mg/100g 2xF MY AF 671.94mg/100g, &17]3k 12k HE AE
213.18mg/100g 22} A A& 205.32mg/100gC. 2 HA| f2lobu]Aite] 80~95%S 2FA|5tal 9l
= AL & 4 93tk Taurine2 oAl 12 7EE A= 14.87mg/100g 22F 7N A= 30.41mg
/100g, SHEUHS 12} 7iEE A& 20.64mg/100g 22+ 7iE A& 58.03mg/100g, 7H|ghe 12} 7Hgh
AE 16.81mg/100g 22+ 7 AE 29.92mg/100g, SiL7|gkS 12} 7ie AE 6.72mg/100g 22} 74
2 AE 6.72mg/100g0. 2 12} A|EF 22k AFS HlAL oFHS o ALY 28 ol FUKRE AE
RIF 4= Stk o= 2zt AlFo] ME, FEWY 28 55 @ol AUkt Aoz Atz %
o} Taurine> Al3E, Gd o, G4 &, FeEAHE 454, H871s T aart
% Ao g AtRE o] Xt}

don A& T 7k I ol 7IeA el Hs STt

ot

I>

it o
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@ (E 3-74) = ZLMEO| 11} MF Faloto| it

'r_c"F

9%

N3, S L o 2

(mg/100g)

= OFxH i 7| =17
Taurine 14.87 20.64 16.81 6.72
Urea 0.00 0.00 0.00 0.00
Aspartic acid 4.62 6.65 10.74 5.35
Threonine 0.98 1.27 3.61 1.07
Serine 1.51 2.31 492 1.33
Asparagine 576 6.13 7.40 1.55
Glutamic acid 881.55 1711.07 761.25 213.18
Sarcosine 0.00 0.00 0.00 0.00
a—aminoadipicacid 0.00 0.00 0.00 0.00
Glycine 1.39 11.96 11.04 3.41
Alanine 0.00 0.00 0.00 0.00
Citrulline 0.00 0.00 0.00 0.00
a—amino—n—butyricacid 0.00 0.00 0.00 0.00
Valine 2.49 1.49 483 2.18
Cystine 0.00 0.00 0.00 0.00
Methionine 0.00 0.00 0.00 0.00
Cystathionine 0.00 0.00 0.00 0.00
Isoleucine 1.40 2.08 6.70 2.56
Leucine 0.00 0.00 1.35 0.58
Tyrosine 0.00 0.00 0.00 0.00
Phenylalanine 0.95 1.84 477 1.02
B—Alanine 0.00 0.00 0.59 0.37
B—Aminoisobutyricacid 0.00 0.00 0.00 0.00
y—amino—n—butyricacid 0.00 0.00 0.00 0.00
Tryptophan 0.00 0.00 0.00 0.00
Hydroxylysine 22.59 26.14 5.87 13.94
Ornithine 0.00 0.00 0.86 0.00
Lysine 0.00 1.89 7.73 0.55
1—Methylhistidine 1.10 0.00 0.00 0.00
Histidine 0.00 3.06 91.47 0.00
3—Methylhistidine 0.00 0.00 0.00 0.00
Anserine 0.00 6.31 12.00 0.00
Carnosine 0.00 0.00 2.50 0.00
Arginine 3.61 7.14 13.27 2.09
HydroProline 0.00 0.00 0.00 0.00
Proline 0.61 0.00 524 2.63

et 943.44 1809.98 972,94 258.56
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FEXFY TETISAIE Tl et A7
@ (& 3-75) M5 Yol 2x ME Ralot0|At B
(mg/100g)

T & OFxH Sl 7| =17
Taurine 30.41 58.03 29.92 17.67
Urea 0.00 0.00 0.00 0.00
Aspartic acid 4.96 6.94 9.20 0.00
Threonine 2.05 3.34 3.96 0.00
Serine 2.55 410 4.86 2.00
Asparagine 5.81 5.25 6.02 1.40
Glutamic acid 717.26 1695.90 671.94 205.32
Sarcosine 0.00 0.00 0.00 0.00
a—aminoadipicacid 0.00 0.00 0.00 0.00
Glycine 4,09 16.62 11.25 557
Alanine 0.00 0.00 0.00 0.00
Citrulline 0.00 0.00 0.50 0.00
a—amino—n—butyricacid 0.00 0.00 0.00 212
Valine 2.67 212 416 0.00
Cystine 0.00 0.00 0.00 0.00
Methionine 0.00 0.00 0.00 0.00
Cystathionine 0.00 0.00 0.00 0.00
Isoleucine 1.49 2.39 5.41 0.00
Leucine 0.79 0.00 1.39 0.89
Tyrosine 0.00 1.58 0.00 1.33
Phenylalanine 1.29 2.34 3.96 0.00
B—Alanine 0.00 0.00 0.42 0.00
B—Aminoisobutyricacid 0.00 0.00 0.00 0.00
y—amino—n—butyricacid 0.00 0.00 0.27 0.00
Tryptophan 0.00 0.00 0.00 0.00
Hydroxylysine 26.36 7.87 32.53 0.00
Ornithine 0.00 0.65 0.91 0.00
Lysine 2.23 4.50 7.38 1.54
1—Methylhistidine 0.00 0.00 0.00 0.00
Histidine 0.00 4.05 72.00 0.00
3—Methylhistidine 0.00 0.00 0.00 0.00
Anserine 0.00 6.28 9.27 0.00
Carnosine 0.00 0.00 2.33 0.00
Arginine 9.75 18.68 16.47 6.37
HydroProline 0.00 0.00 0.00 0.00
Proline 0.00 0.00 4.45 3.90

et 811.70 1840.62 898.59 24811
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MI3E. S

2) A5 F2TY 7Hste] 571t 44 A9 At
h S4XxE F4Hst
@ (E 3-78) EEX|E HSHAI SEHs!
HME7(1ZHHE) 25°C 35C 45C
0 5.0000 5.0000 5.0000
0.5 5.0000 4.8750 4.7250
1 4.9000 4.7250 4.6500
15 4.8000 45750 4.4500
2 4.7250 4.4500 4.2750
25 45750 4.2750 4.1000
@ (E 3-79) SEXE 2 SEHs
HME7|ZHNE) 25C 35C 457
0 3.8000 3.8000 3.8000
0.5 3.7500 3.6800 3.6000
1 3.6000 3.3600 3.4200
15 3.5700 3.2200 3.3400
2 3.4300 3.1300 3.3200
2.5 3.2000 3.0700 2.9300
@ (E 3-80) SEX|E Mx(LZ) SEHS}
HME7|ZHNE) 25C 35C 457
0 52.22 52.22 52.22
0.5 53.7 51.8 53.31
1 56.06 54.69 55.87
15 57.96 57.62 56.34
2 58.74 56.11 57.42
25 59.19 58.11 57.41
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(Wb W 7ol gl EAA RS 77

@ (E 3-81) +Eu BsHAL RAULHS H AU ME

2&(C) 3 LEA R
25 y = 0.7486x + 2.1694 0.9712
35 y = 0.8676x + 1.7203 0.9300
45 y = 1.0589x + 0.9315 0.9131

@ (E 3-82) ME(LI)W TSNS RONAZ U TAY ME

2c(c) sl WAl R
25 y = —0.0542x + 7.8843 0.8522
35 y = —0.0923x + 9.7323 0.8343
45 y = —0.1393x + 12.253 0.8681

e (Lgh) BAZATRe TS5 AAREY] 214 #A o] 9lo] RZro] UT wob $9]42 7zt
Hojz] o} 7S ARE AFESHA] Sobed ME(LghS &4 A|EE ARESHA] §7I2 sheth
(FE 3-8.

(th AR xY 8E{E A
O FAANE HHA SHSEE A
@ (T 3-83) SZAI BFSXRI OXt A}
2=(C) Slope(K) Intercept(A0) R?
25 —0.1743 5.0512 0.9521
35 —0.2886 5.0107 0.9981
45 —0.3457 4.9655 0.9874
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N3, S L o 2

@ (E 3-84) HSHA B3Rl 1X} 2t

2z(C) Slope(K) Intercept(AQ) R?
25 —0.0363 1.6204 0.9484
35 —0.0622 1.6133 0.9963
45 -0.0764 1.6048 0.9885
Q@ F4XN®E & 9SEE A
@ (E 3-85) &2 USRI 0xf Zot
2(C) Slope(K) Intercept(A0) R
25 —0.2280 3.8433 0.9402
35 —-0.3109 3.7652 0.9375
45 -0.3011 3.7781 0.9199
@ (= 3-86) &2 USRI 1t Zot
2(C) Slope(K) Intercept(A0) R
25 —0.0649 1.3487 0.9291
35 —0.0911 1.3276 0.9465
45 —0.0895 1.3330 0.9072

07 2 13} WHSAY AL BAAT B 0xuSA ARALTE 0996302 Th
o
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EhH FEAEE Z/gstou A et o

4 ApE

@ (& 3-87) FUX|E ST SYstoLiX|et 0x} HHEAl RIE

Slope(K)

Intercept(A0)

Ea

—3260.72

9.24

0.9400

—6479.05

Storage—Con.(%) regression

1/T-In(K) regression

.
ooo

Rk et 0o

e e e
el e e ) TSR TR

031 00032 0,003
(W #+&7Iet 2hEs A oS SRt FalAAl o2 Al
@ (H 3-88) HSZA 0if HISAS 0|83 HSEEYS: ME
2=(¢) 2=(T) Al LnK K
10 283 0.003534 —2.281979 0.102082
15 288 0.003472 ~2.081944 0.124688
20 293 0.003413 ~1.888737 0.151263
25 298 0.003356 —1.702013 0.182316
30 303 0.003300 —1,521452 0.218395
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@ (& 3-91) SEX|E HsZA SEHS}
ME7I1ZHOH ) 25°C 35°C 45°C
0 5.0000 5.0000 5.0000
0.5 4.9000 4.8750 4.7750
1 47750 4.7500 4.6500
15 4.7250 4.5000 4.4500
2 4.6250 4.4500 4.2750
2.5 45750 4.2750 4.1000
@ (E 3-92) EEX|E & SEHs
ME71ZHOHE) 25°C 35C 45°C
0 41700 41700 41700
0.5 40700 3.9800 3.9400
1 3.9100 3.6200 3.7300
15 3.6200 3.4700 3.2500
2 3.5000 3.2700 3.3000
2.5 3.3000 2.9200 2.7000
@ (H 3-93) SEX|E Mz(LZ) SEHS}
ME7I1ZHOHE) 25°C 35C 45°C
0 60.58 60.58 60.58
0.5 58.12 56.79 55.6
1 55.28 55.65 55.35
15 57.22 55.09 55.51
2 56.78 56.99 56.04
25 56.41 58.52 56.66
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N3, S L o 2

(W) w2 F2o] g FAXNEY 77

@ (E 3-94) +2 HsHUAML| RULAST X Az ME

25(¢) 8 WA R
25 y = 0.5141x + 2.8661 0.8971
35 y = 0.5431x + 2.7436 0.9757
45 y = 0.6273x + 2.3222 0.9792

wgsts SRe] Zohe Rge] 7P £ 45T AL uet A

l
08082] Aitg o o|E 29| 7IE4 Yoz AEScHATE 3-94.

@ (E 3-95) ME(LI)W TSNS RONAS U TAY ME

25(¢) 8l WA R
25 y = 0.0566x + 1.5509 0.3069
35 y = 0.0238x + 3.3192 0.0360
45 y = 0.094x — 0.8268 0.2668

A (LZh BAATRS WeAAe] A4 WA Qo] Rigkol Y o fol4e itk
wolx] o} 712 FARE AEHR| Fil AEIZDES B AR AL @7]% shart

(3 3-95.

2z(C) Slope(K) Intercept(AQ) R?
25 -0.1714 4.9810 0.9827
35 —0.2943 5.0095 0.9820
45 —0.3543 4.9845 0.9969
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@ (E 3-97) BSAA BRI 1X} 2t

2(C) Slope(K) Intercept(A0) R
25 —0.0359 1.6060 0.9851
35 -0.0635 1.6129 0.9815
45 —0.0782 1.6088 0.9968
Q@ E4XN®E & H-SEE A
@ (F 3-98) && HiSXl OX Aot
2=(C) Slope(K) Intercept(A0) R?
25 —0.3629 42152 0.9839
35 —0.4874 41810 0.9870
45 —0.5571 42114 0.9453
@ (E 3-99) && HiSXl 1x Znt
2c(c) Slope(K) Intercept(A0) R?
25 —0.0971 1.4428 0.9811
35 -0.1379 1.4384 0.9813
45 —0.1624 1.4499 0.9248

1 WA ] ARAS BAAT BEAAY 0S4 AHASTE 0996802 TP
o
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M3, ST e o Zn

(2h FAAEE FASo A9} ¥4 AE

@ (E 3-100) SEX|E HSZAL EMstoX|et 0Xt HESA XIE

Slope(K) Intercept(A0) R? Ea
—3456.62 9.89 0.9357 —6868.30
Storage—Con.(%) regression 1/T-In(K) regression
-0.66
1,03
523
1.Fe
-2.14
0,0031 0.0032 0,003

25(c) 2c(7) 1T LnK K
10 283 0.003534 —2.324205 0.097861
15 288 0.003472 -2.112153 0.120977
20 293 0.003413 -1.907338 0.148475
25 298 0.003356 —1.709396 0.180975
30 303 0.003300 -1.517987 0.219153
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N3, S L o 2

@ (2 3-104) SEX|E BSHA SHHSL

ME71ZHOHE) 25°C 35C 45°C
0 5.0000 5.0000 5.0000
0.5 4.9250 4.8750 4.7500
1 4.8750 4.7250 4.6250
15 4.8000 4.6500 4.3250
2 4.7250 45750 4.2750
25 4.4750 4.2750 4.0000

@ (2 3-105) X +&2 S2H3}

ME7IZHHE) 25C 35C 45C
0 3.2800 3.2800 3.2800
0.5 3.1200 3.0400 2.9200
1 3.0700 2.9800 2.6500
15 2.9300 2.7900 2.5100
2 2.8700 2.6400 2.4600
25 2.8100 2.5800 2.3200

@ (E 3-106) EXX|E M(LZ}) EXHS}

ME71ZHOHE) 25°C 35C 45°C
0 55.41 55.41 55.41

0.5 64.99 61.29 63.08

1 63.71 62.11 63.41

15 64.41 65.32 64.15

2 64.13 63.98 64.63

2.5 65.4 63.96 65.45

- 135 -



(W) w2 F2o] g FAXNEY 77

@ (¥ 3-107) +20 5 FoHHT & 74w s

25(¢) 87 wEAl R
25 y = 0.9038x + 2.0432R? = 0.9648 0.9648
35 y = 1.0259x + 1.6819R? = 0.9579 0.9579
45 y = 0.8979x + 2.1263R? = 0.9145 0.9145

@ (Z 3-108) ME(LZ)nt Al RIS ¥ A ME

2=(c) 3|7 WA R
25 y = —0.0306x + 6.6974 0.5102
35 y = —0.0651x + 8.6787 0.6890
45 y = —0.075x + 9.2426 0.6858

ME(Lgh) BAAT} WA A4 A glof Rglel UR wob o4 skt
Holx| gfot 71EFA e AESHA Fokel ME(LHS W AL A 1= stk
(i 3-108).

() BUAEE WeEE A4

D BUAE WU WSEE 45

@ (& 3-100) 25ZA B3l 0zt 2zt

2%(C) Slope(K) Intercept(A0) R?
25 —0.1886 5.0357 0.9019
35 —-0.2629 5.0119 0.9496
45 —-0.3843 49762 0.9800
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@ (& 3-110) 25 B3Rl 12t 23t

N3, S L o 2

2(C) Slope(K) Intercept(A0) R?
25 -0.0397 1.6176 0.8916
35 —0.0566 1.6135 0.9406
45 —0.0856 1.6075 0.9793
Q@ F4XN®E & 95T A
@ (E 3-111) 2 Y3 0x} Zot
2c(c) Slope(K) Intercept(A0) R?
25 -0.1851 3.2448 0.9704
35 —0.2794 3.2343 0.9728
45 -0.3611 3.1414 0.9133
@ (B 3-112) 2 UtSx 1xF Zot
2z(C) Slope(K) Intercept(AQ) R?
25 -0.0612 1.1781 0.9758
35 —0.0965 1.1767 0.9786
45 -0.1314 1.1469 0.9367
0xF & 1xF 8§40 AYA EAA TG A 02854l A AIS7F 0980082 7HE
=ob & A79 45717 A HgH 222 A4 ot¥th
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@ (E 3-113) SAX|E ZtsZA EMstoluX|Q 0Xl BHEAl XIE
Slope(K) Intercept(A0) R Ea
-3369.54 9.63 0.9967 —6695.28

Storage—Con.(%) regression

1/T-In(K) regression

ftfo

(o) $E71% A

@ (E 3-114) HSZA 0} HISAS 0|83 WSE=Y+ ME
25(C) 2=(T) 1T LnK K
10 283 0.003534 —2.276502 0.102643
15 288 0.003472 —2.069792 0.126212
20 293 0.003413 -1.870137 0.154103
25 298 0.003356 ~1.677181 0.186900
30 303 0.003300 ~1.490594 0.225239
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@ (E 3-115) BSZAL OXt

0.408518

0.248638

0.314369

0.368193

0.459487

1.7992052

0.1026426

0.1262121

0.1541026

0.1869001

0.2252388

0.7950962
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@ (E 3-117) XX E HSZA SEHHS
ME7I1ZHOHE) 25°C 35C 45°C
0 5.0000 5.0000 5.0000
0.5 5.0000 4.9750 4.8750
1 5.0000 4.8750 4.7250
15 4.9000 4.7500 45750
2 47750 4.6500 4.4500
2.5 45750 4.4500 4.2750
@ (& 3-118) EXX|E +2 SHHs!
ME71ZHOHE) 25°C 35C 45°C
0 3.5000 3.5000 3.5000
0.5 3.4800 3.3500 3.2000
1 3.3500 3.2000 3.1100
15 3.2100 3.1000 2.9800
2 3.1000 2.8800 2.8300
2.5 2.9900 2.8300 2.5400
@ (E 3-119) SHXE M(LZ) SHHs}
ME71ZHOHE) 25°C 35C 45°C
0 57.17 57.17 57.17
0.5 61.28 60.36 61.19
1 61.46 59.45 60.72
15 62.05 60.63 60.35
2 61.19 59.73 62.97
2.5 63.88 62.59 61.75
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(W) w2 F2o] g FAXNEY 77

@ (¥ 3-120) +20 #5HAS FoHHT & 74w s

2£(C) 3l Wy R?
25 y = 0.7677x + 2.3634 0.8562
35 y = 0.7681x + 2.3691 0.9098
45 y = 0.8098x + 2.1991 0.9678

T8 Ao TP AR A wA glo] ol spitka HefHich ofof
4 | mgehe fEO Aibe RGOl 7P 2 45T YA wet A
AFg BFW 098900 ATHs o o5 £ VEFA FoR ARESIITKE 3-120).

@ (& 3-121) ME(LZ)T BSHA RUNAS ¥ A2 ME

= —THA —

25(c) R TN R
25 = —0.0513x + 8.015R? = 0.4326 0.4326
35 y = —0.0924x + 10.326R? = 0.6003 0.6003
45 y = —0.102x + 10.838R? = 0.5434 0.5434

AT (L) B datet Iedabzke]l A Aol 9lo] Rghel UR wob {04 sHxickn
HAZ] goF 7I&t4 e AFEsHAl Esto] ME(gh)2 2 AR2 ARSSHA] @712 shlH

(G 3-12D.

@ (¥ 3-122) HtSxi 0Xt Zu}

2(C) Slope(K) Intercept(A0) R?
25 -0.1657 5.0821 0.8145
35 —-0.2200 5.0583 0.9535
45 —0.2886 5.0107 0.9981
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2c(c) Slope(K) Intercept(A0) R?
25 —0.0344 1.6266 0.8089
35 —0.0464 1.6223 0.9471
45 —0.0622 1.6133 0.9963
Q@ F4X® & 95 A
@ (& 3-124) HI=2X}4= 0k} Zn}
2z(C) Slope(K) Intercept(AQ) R?
25 —0.2189 3.5452 0.9779
35 —0.2777 3.4905 0.9851
45 —0.3451 3.4581 0.9674
@ (& 3-125) HISX}4 1k} Zn}
2=(C) Slope(K) Intercept(A0) R?
25 —0.0673 1.2677 0.9761
35 -0.0884 1.2529 0.9847
45 —0.1151 1.2464 0.9615
0xF 2 12} ¥h32]9] AHA S BAAT FeHARY 0z vhg4] A A7 0998102 7t
ZF wol 2 Alr9 §E7I7F AHE AT EEAER AHSHATH
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(hH FH4AxE o dx| e}t g4l ZHE
@ (E 3-126) EXXE ZSZA M0 X2t OX} HISAl XIE
Slope(K) Intercept(A0) R? Ea
—2627.87 7.02 1.0000 -5221.57
Storage—Con.(%) regression 1/T-In(K) regression
0,95

-2,07
00031 00032 0,003
(Uh) 7[Rt Atee Aet WheS e AE(RE2ETt FolAlAl o2 Al
@ (E 3-127) 5 0X HISAS 0|8 HSEEYS ME
25() 2&(T) 1T LnK K
10 283 0.003534 ~2.265760 0.103751
15 288 0.003472 ~2.104549 0.121901
20 293 0.003413 —1.948840 0.142439
25 298 0.003356 ~1.798356 0.165571
30 303 0.003300 -1.652838 0.191506
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(1) AE o]7}e] Tl WAite] thu|st A 7F8 7FRAIE O] JHera AB au|2ko] 27t AAlS
LE

Q) HE Az S AR Qg Y7} Loz YEBS o]Lst MEEZRY & (37}
SAFEY Eo] ofEZol wet A7 HWE7FSAIES] o] Festtt

(3) Take out AF -2 Auxte] EE wdlof| Q%= 41F2] o] A= dLasic),

@ 17t A5 AF] diFstol Zodt 7t AyEo] He AlFe Jgo] aHH

6) A7tHg A& &5 4=

6) A5 o Aeses 9T

[}

() @ Yool T A Felspe Aol Basteh BT hESA FAHY AT
Yool A 7] SIS AR Grol BHsHA MohtES ShAL mAG W E:
he 9 5o Sgol Wasith o] REsl SolstuAl ASH e W JUPL
gHsEE Aol AMA FebA Agol Stz oy W Yol 2 A= Tzt
A AFol Aol Bastet

(1) A=o] F2fotu|ieit

=3

2] A7l & *%ﬂ:% AASL G JAEo| 70% Et-OH 25m0S @il 2~43] H]‘E-o}_l—_’_ ThA]
G2 A= oF 22 S vkES & 258 T5= AA 002 N HCl 20mZ =91
E}% 108 3| HAIAH ASE A-S BAE AJE2 AFESHATE 99 248 Algae ofnkeit A
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@ (X 3-130) MEA| [F2loto|x

A

—

ok

2y

MI3E. S

=49 72| ofo|=
P—Ser 0.17 Tyr 0.77
Tau 14.43 Phe 0.41
Asp 0.52 b—Ala 0.14
Thr 0.45 NH3 0.16
Ser 0.34 Hylys 0.29
Glu 0.56 Lys 0.36
Gly 1.7 His 1.65
Ala 0.62 Car 2.05
Val 0.46 Pro 0.65
Met 0.36 lle 0.36
Cysthi 0.52 Leu 0.38
Total 27.5
@ (E 3-131) = Ui [zloto|iit Bt
(221 ng/g)
M=ol K2l ofn|At

P—Ser 0.39 Phe 0.15
Tau 13.92 b—Ala 0.05
Asp 1.33 b—AIBA 0.05
Thr 0.72 g—ABA 0.01
Ser 0.94 EOHNH2 0.06
Glu 2.78 NH3 0.46
Sar 0.06 Hylys 0.05

a—AAA 0.12 Orn 0.08
Gly 1,72 Lys 1.2
Ala 1.21 His 0.25
Cit 0.02 Ans 0.29

a—ABA 0.01 Car 0.02
Val 0.88 Arg 2.16
Cys 0.1 Pro 0.55
Met 0.04 Leu 0.15
lle 0.58 Tyr 0.53
Total 30.37
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At 22,222 16,738 30,729 19,766
el 37,674 9,348 37,674 14,220
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californiensis R:5'-ACTTGGACTCATTCAAAAGCGGA-3' —72°C(30s)
fstep F:5”—ACTACTAACTFCAGCCTATCTAG—3' ' 94°c(603°)—55°c(603) 1447bp
WSD R:5'-TAATGCGGGTGTAATGTTCTTACGA-3 ~72°C(120s)
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N3, S L o 2

a9 da ¢ uE

(1) o gBA=A At
Oh saEA2A
P ﬁ}& “Uh aohd ulA, PR F, FESOHE, o) HHS Ghgom ST

riok

2 3 °JHE1 17 ZARE A3 40k} 10.54~20.37C, w=3Htub 10.42~20.4C,

ARS-Foll Al 10.3~2425C 2 HRIR SAHEUT 3, 4, 5, 10, 11¥oll= 2AF BH 5%
of f2atol7t Aol g ent 6, 7, 8, 9¥oll= FE ¢r x|Hojgtm oF7hel £
o] 7} IEE AT Y 3-171).

- PR 3URE 1197H4] 30.76~33.75psue] W92 ZHEgon xodyozt
Ho|z] ¢SkAIut th2 ol H|sto] 10¥ FE SHAF 2
3-172).

. A0 2EE(pH)E 6.67~10.229 YR 3, 4, 5 6, 10, 11974 w3Hatob, 4Qhu|x}
ORI, =S (URh Qlvhe] Y Zpol= glglou, 7, 8, 9¥ol wIhitutel At
H[ 2P A 52 $A0|RFE ghg BETHKIY 3-173).

« §&42D0)= 2APIE 9 4.6~10.34mg/LE w=Shfutol A 5ERt 3¥of 2 gt
ugke B9on, 2ARIY BE 5Yo] §24AaTo] 7MY WorgS WESE £+ A

oY 3-174).

T AOH| X} L 3pato) ML E TTa(l) TTEEZQ)

30 +
25 ~
20 +

15 -

10 -

Water temperature(°C)

3@ 43 5@ 6@ 7@ 8@  o@  lo@ 11H
(38 3-171) sl &4 +2
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N3, S L o 2

TmotH|Xp UEBHID TOHMISE TURELY) TTRE(Q)

12 -

10 -

Dissolved oxygen(DO)

(2 3-174) shoie g =ML

-~

A2oEQl YR YoHNH.+), oFE4HNOs-), HAHA(NOs-)5e #7148 sHes 7
Z+e] sz A 2 A 540 A9 e FEHY ol2A YZYOoHNH.+)9l H
Q- AQH|Z}F 0.014~0.043ppm, =3}Heut0.01~0.026ppm, 2FARS-5F 0.026~0.063ppm, &&=
G4 0.009~0.035ppm, Y= 0.020~0.069ppm 2 SHE GO ZARHY TFHO
2 8¢9 Yo} gho] thE ol vldl 25 A S ALY 3-175.

OFHAHNO;-) FHUolr}t o ikA|atol| s Falie Yy orel ALt FHEAE=R
A S| 2= 28(Hb)2 Aedste] tE-slZa2¥s FA45t=t of7tu| MZo] F2M9
A FAAor dWsHAl ske EA-o] Atk &QbH[AE 0.001~0.019ppm,  =3Hub
0.003~0.020ppm, 2FARS-5F 0.003~0.023ppm, Y=Y 0~0.22ppm, ¥==54 0~0.019ppm
o2 SAHNeY 4, 5,6, 7, 8 9dof Hs| 1083 11| ke $217F S7Fshlet
(O™ 3-176). opEARel B9 ZH7te] offEo wet s rt 282 AT
AZgRor st 7 Eol= 0.1~ 0.2ppm, Yol WA ol= 10ppm ©olifolA HAFE
dovjs Ao FA Qo ol njRo] 2 u 0~0.023ppmo| QD = U
ZARIGS A5 2 ojfo] FFS 7I1A= Wl ofd=tal AZbE o] Xt

ZALHNO;-)& obdAto] AibAlatol] olsiA A==t 42kHAF 0.009~0.102ppm, =2t
Ak 0.059~0.099ppm, 2FARS-SF 0.035~0.093ppm, =4 0.011~0.103ppm, $E=7H
0.032~0.117ppm o 2 & FS EFonad 3-177) AHARS A% F/do] A ¢gl=

AoR oA gon] Astpo FURA Sof U FHA 1129 HE 4ol4 ofd

- 191 -



o
= <t

09~0.117ppm<] ¥ o] =4

SEREE H2IIBAE ol B3t A7
&2 7% 20ppm °Jske] 7|ES AEstEz 0.0
Asty Aoy ofF Soll 9= FA ¥ #oz AZE o Xtk
- B2 DING -9 £QH|AE 0.078~0.136ppm, =3HF0F 0.082~0.124ppm, 2FARS-
5 0.081~0.166ppm, =4 0.095~0.148ppm, =57 0.064~0.181ppme] #rel =%
Hovay 3-178), gsidEegol YAIE +EF7HR S5 HE(Eal, Higt
i, Adsid, Asiss, A5 ZIedold Adsid 71l 0.23ppmEot @2 =
HA.
« SFEA oA Aol wet ARt FFBRE AL E sk AL (PO AT 4
I+ AQFH|A} 0.007~0.018ppm, *=3htol 0.008~0.016ppm, <FARS-F 0.010~0.022ppm,
H=FA 0.010~0.016ppm, ¥=F3 0.008~0.024pm S 7S YEFHITHKIHE 3-179).
o A ) AQHAF 0.056~0.377ppm, =3Fal 0.251~0.344ppm, 2FARS-F 0.144~0.463ppm,
H=FA 0.031~0.363ppm, H=F7 0.028~0.517ppm 2|7} SHEH ATHKIEH 3-180).
« SAAL(TN)Y -9 A&QHH[ZF 0.089~0.178ppm, =3H4atol 0.092~0.211ppm, FARS-F
0.133~0.266ppm, =G4 0.112~0.176ppm, $==7 0.093~0.265ppm 2 SIS B
Koy 3-181>, 2AMYH =5 0.3ppmolste] Fholqlth ol sig=hg7|Eol o
2t 15a°l digsty £RF5a leugd s, Yol ¥ vy 5 A= Aoy
FAloll Akt Aol &3tk
« ZOI(TP)& AQH|A} 0.018~0.036ppm, E=3FH:ul 0.021~0.037ppm, 2FARE 0.023~0.056ppm,
teakA 0.021~0.034ppm, =3 0.025~0.041ppml. 2 A TSt} s FEH 7|0
Al 0.03ppmo]st 15d, 0.05ppmo|st 25, 0.090]5t 35522 ERE=U &eHxt
10¥, =shdot 10~11Y, b7 749, 119, &=94 8¢, 1Y, &=54 10~1192
0.05ppm ©J|stE 254, FiF-F+= 0.090l5t=2 35d, UYMAl= ls52= F7H= Ut
« BOoSRS AQH|A} 6.6~27.8ppm, =3HtUl 5.2~26.6ppm, AT 4.6~16.6ppm, Y=
6.2~17.8ppm LE=H 52~16.6ppmlZ ZSHEUE FAZE TAT|FA
=Fotstd AT 692 15w, YA}
d, AT 4 8, &=TA 6, 7, 89, ¥=F
=23 1192 15ppmolde= 1 gho] S4 =
1ZHd 24 2mmeolshz =ui4
257 59 12 A4t

4

o

FEol wgota e
HgEgasoly o

3,5 7,8 114, =3t4d0r 7, 8, 9, 11

CRRSRT, 119, SEYH 10, 119,
woeye

[e]

9

(1™ 3-182).
5ppmo|st 15w, 15ppmO|sts 2552 =
g 4~10E2 15ppmo|st2 2550l ZAE U o8| 4, 109, =94k 4, 109,
A" 3-183). i
A5 o] Fast x| Fo|nf B{EFAHo F7H=
g8 ASIA|7]E @elo] H7|% it
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H3E. Sy UHE H 2t

= ot 4
2ppmO|5t 258 (EE), 4ppmo|sHLFE Aoz FFE=t] £QH|AH0.515~1.011ppm, =
SHeot 0.64~1.27ppm  2FAFR = 0.627~0.813ppm, H=T4 0.806~0.848ppm, LE==H
1.011~1.046ppm %tol SH =R on, tf:o] lppmolstE 15a°|L, AQHH|X} 74,
ool 7Y SESH 7892 2ppmO|otR 25 E 2R FIIEUTHIY 3-184).

C ARAERETaE BFHGV Y] YAH SHS TR HAUGEH, B

- YRR SdtyIZe] v S e Ippmolst 15 HYB A,

siE, Agsig, Aslisi, AT 7Sl Agsid 7eql 228 @2 goz =

T 15950 &5k o<ad 3-185).

HE ¥ 97t 532 1538 92 o, nF, BE, A, A=
gonl 1 % ¢huet Bxe $hol £ oz FRHUCHQ0I3, FYLATEL). 20134
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Qe wRS Al 20hw u|z) opiW 9%

rte

CEeg 54, gEg Y4 gs dder

F4GWO), ZHAZHTIL), A LHFSFZAVS), H5HE4ERTHCOD) % 4714 T2

o FEEWCO)S &QH|R} 38.351~59.389%, =3Ol 35.506~54.338%, FAHS-F 35425~
54.032%, VYA 34.236~52.016%, L7 54.494~54.803%2] ol SHEHJOoH, of

o] 50%°1¢e] e UERH T wshdul 5~11¢Y, oFAEeE 109, =T 6, 8~10
50% olste] o= SHEUATHKLY 186).

FH(TIL) Ul= EPA EA = 7I& 5%5 FH o= sto] 208|204 A9)), =9t

4,5, 1149 A9 4, 6, 10, 11¥ &=4 7, 89 &= 7, 892 11 7€
H= Ul eH, UnAl= 5%5 ZI6kA] ETE 187).

o= (AVS) AQHAF 0.196~2.070mg/g.dry, =3Hst 0.026~0.399mg/g.dry

0.054~0.578mg/g.dry, ¥=T4A 0~0.222mg/g.dry, &==% 0.130~0.354mg/g.dry

H ok AR 39, w3kt 6, 8, 9Y, FARSF 4, 69, E=TUA 7, 8, 9,
10, &=54 792 <& A= &4 7€ 0.2me/edry HHHol ZgdHgot 1
Q] A9 7|EAE olde] whEol SHEATLE 188).

o SFSFAALA Q RF(COD)S AQH| R} 8.748~24.970mg/g.dry, =340} 7.898~17.209mg/g.dry,
OFARQ-5  9.002~17.619mg/g.dry, ¥E=YA 6.758~15.088 mg/g.dry ¥E=% 16.885~
17.7mg/g.dry2 SHEAHCTE 189). 22 didor <2 HAHs 571«
20mg/g ©l5te] +2S BT, AQM|A} 5 8YoA= 7]F 20me/g ©)449] He ESith

o) e A
we rlo Ao
N
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o o
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SERIEE HEIIBAE Sl et o7
@ (E 3-148) XMZEA ZAtAn}

x| ZAAE gra g4 Me[dgEslE | EfetMAQ TR
(8) (%) (%) (mg/g.dry) (mg/g.dry)
3 56.903 5.961 0.196 16.675
4 55.432 6.048 0.200 15.864
5 57.389 6.308 2,070 24,970
6 55.247 6.755 1.110 17.282

ﬁl% 7 56.437 6.853 0.250 18,261
8 55.163 6.511 0.757 20.514
9 38.351 3.797 0.210 8.748
10 55.958 6.207 0.785 19513
11 56.218 6.279 0.706 19.877
4 54,338 6.126 0.274 17.209
5 49.508 5.645 0.399 13.700
6 38.403 4.707 0.026 7.898

w3t 7 35.506 3.958 0.350 11.600

=0f 8 42,568 4.867 0.200 14.353
9 38,578 3.909 0.159 9.850
10 41.437 4,650 0.340 13.067
11 49,021 5.001 0.214 15059
4 54,032 6.144 0.054 15798
6 53.499 5.908 0.076 17.187

Z;_rf;: 9 35.425 3.368 0.249 9.002
10 53.770 5.936 0.577 17.619
11 53.76 5.937 0578 17.617
6 42.460 4,706 0.222 11.952
7 52.016 6.268 0.096 13.475

L

s 8 41,682 5.203 0.000 11.643
9 34,236 3.140 0.173 6.758
10 44,500 4.884 0.082 15.088

o 7 54,803 6.792 0.130 17.700

=% 8 54.494 6.603 0.354 16.885
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H3E. A HE 2 Zat

ey 54 A $UT do] BEYT ANEE vl@ LHFYHE 3-149)
TUTT £OHE, M AT RS 23 A 2 wAFOR FARE wnhEs}
FURT 24T AAZA O FUTAAE e AL B 5 g, ok oHIF

HEHET wohE, ST AHES MBHE, w3hE, H9uRe] £oR wgon, ot o
Peb A Uehddm, ol leshiuch Mgkl YRETt ¥ AL

o
gt
jos
a
H
|
o
ox
ON

ZE | oEm | Zm | Zme| | mEH | ME | ZEdl | SS9 |HSwHm
(cm) (cm (cm) | Z1(%) | TH=(%) (9) HZ(%) (9) | Z2HI(%)
oo | 832% | 549+ | 183+ | 21.99% | 6634+ | 64.43% |771.16% | 2008+ | 307+
== 0.23 0.2 017 238 35 3.22 42 48 2.03 2.67
oo | 816 | 54t 163+ | 19.99+ | 6626+ | 61.82+ |75857+ | 17.96+ | 2924+
e 0.16 0.11 0.12 151 1.91 2.55 36.14 2.65 4.41
aolm | 825% | 554 | 181+ | 216% | 674+ | 6395+ |776.83% | 1882+ | 28.22%
e 0.32 0.24 0.12 1.88 117 3.46 34.19 2.85 3.6
o | 885% | 592+ | 213+ | 2404+ | 6694+ | 6038+ | 78183+ | 2499+ | 36.35+
T 0.25 0.17 0.22 256 2.55 418 457 2.12 2.34
sz 886+ | 603+ | 221+ | 2487+ | 6835+ | 71.04+ |809.33+ | 21.81+ | 2997+
= 0.23 0.34 0.26 275 352 5.98 67.94 2.62 3.36
o 911+ | 604+ | 242+ | 2667+ | 6646+ | 81.48+ |887.79+ | 2434+ | 2965+
= 0.39 0.19 0.29 3.58 3.95 6.92 79.66 3.47 357
woim | 926 | 612+ | 214% | 2316% | 6597+ | 0177+ 98202+ | 2483+ | 27.34=
= 0.18 0.23 0.22 248 174 55 4388 2.88 2.92
oo | 912 | 601% 2+ 2195+ | 6621+ | 79.84+ |882.46+ | 2211+ | 2727+
= 0.19 0.18 017 153 1.3 8.96 86.49 3.41 2,59
qoo | 806+ | 55+ 191+ | 2367+ | 6838+ | 57.74+ | 71983+ | 2161+ | 3801+
== 0.27 0.24 0.34 424 1.46 5.82 53.81 1.87 3.39
s | 839% | 568+ | 193+ 23+ | 67.86+ | 67.96+ |808.33+ | 17.74+ | 26.05+
S 0.23 0.11 0.22 2.68 174 6.08 62.99 2.09 1.86
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A4, obtul, AjshA, &stpold RASFAQ ol4fol Belw] gheit
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H3E. AL HE R Zat

HE, A%, A17dAE, obrtul, Mishd, astatollA 2ZASHAQL o]4fo] ERIEA] gkt
2 9 grESofA ZAES] F3ESHvacuolization) ¥ ZAFSHhyalinization) S Hol=
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(th vlghe 3 WS AZE Yho B
FUTY AT AME wlme WA hehte, ofo] w2 WEge] H4h wEst
e Aol TR H4vt BolAl AFS BTk EW o2 orket 2ol B w2
% FRATE AR 02 WA AFE WAL AY A0 tehtthaY 3-200).
opbEe] At ANESe) vlghE Fo| FUFueh FLw|, ol FAZELF opkEo] A

o] F7lof WE FHo| FASIE A2 Ut Y 127 Aot Ytk A2 YUERdch O
2 ol wE EE Fedo Atk dubd o /\P H Yetud= Aoz ST
(¥ 3-201)

2Qhte] ATb= HAEQ vt Zo] kbt FARSHAl YEh, WS H4l] EEE
Hop 2AtElo] 9lon izt 60d el 1F, 80t IFoR F FoE U oA
e UERATIE 3-202).
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T vded g2 Aduibdez g Z2iE UEyn, IS He 22 808HY
15, 100809 25 F o2 WA Sle e HEFHTKIE 3-203).
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ST FARHA YEtuY, S HeE oA E ARt o R 45t AuE Uehf,
S50 M Bxs 80dUe IE, 1008He] 1F F TR UNolA = AFE UE
Wit ohoh, gt 80- T gl & d AFHO| e Aol UERdTKIE 204).
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Eftb= AEFE EoKad 3-205).
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M3, HPALAY e o Zu

EZ:J{LPJ Aipol A Hghzol 2 s §2 Ao® yetsd], ol JHAe Z7]of w
Fol At Z& HUERn 1A *é%}é}i Atts Ae UEhdHe: ES Olﬁifv‘& 4

= deEoz FAo|7f Atolof A Ut oz Holn, Ko Hotrt WAt =

= 38 2 £ gon, dizoz goddi2 UERdTIY 3-209).
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(% 3-150) Z 7HH0f ME W2 WIHHs

v [ow [ od [a [oe [ o [ 7o [on [on [ on [,
WA | WAL | JHAEL | GHEL | WAL | WAL | KAl | JHEL | JHEL | FHA
= 8 6 2 8 8 10 6 10 8 4 70
OfA 2 6 8 8 8 10 8 8 6 72
ENu 8 8 6 10 10 2 6 6 6 8 70
Hed 8 10 8 8 8 10 8 10 10 8 88
e 10 8 8 10 8 10 8 8 8 8 86
Mz 8 8 6 10 10 8 8 8 6 8 80
Hzx 6 8 8 8 8 10 8 10 8 8 82
et 8 6 8 8 8 8 10 8 8 8 80
g 8 6 8 8 8 6 8 10 8 6 76
Fhk 8 8 10 10 8 8 8 6 8 8 82
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Grading of Adductor Muscle degeneration

Grading of Adductor Muscle degeneration
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Grading of Adductor Muscle degeneration

Grading of Adductor Muscle degeneration
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M3, HPALAY e o Zu
Q) A= Ay A

ol H7l4AZ-g S (Infection with Perkinsus marinus) 2F A=
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JYe  oum A ZoMIlE MYUHes

!
M PN [111213|[212223|[313233[|4142 435152 53]

M : 100bp molecular marker, P : Positive control, N : Negative control, lane 1 : 2YS AlF,
lane 2 : 2AAHH A|Z lane 3 @ AQMH AR lane 4 : 2MSIE AR, lane 5 : MUSEHLE AR

(a& 3-214) Perkinsus marinus Protocol PCR ZZ ME (1)

Perkinsus marinus L= = i=2H X AHH =S

M P N |s-1 6-2 s-3||7-1 7-2 7-3”8-1 8-2 8-3||9-1 9.2 9-3

3000 —
2500 S--C
pp

1200
1090 a0

500

400

100

M : 100bp molecular marker, P : Positive control, N : Negative control, lane 6 : 3k5 A2
lane 7 : I2H A|Z, lane 8 : JMH A|Z, lane 9 | =S AZ

(a2l 3-215) Perkinsus marinus Protocol PCR 2 ALE (2)

Xenohaliotis Californiensis
3Ye UNE AYE  ZOMIE MUHeE
M N |11 1-2 13|[21 2.2 2-3][3-1 3-2 3-3]|4-14-2 4-3|[5-1 52 53

M : 100bp molecular marker, N : Negative control, lane 1 : 2YS AIF, lane 2 : AAH A|F,
lane 3 : AOHH AR lane 4 : Z2IMSIE AR, lane 5 : MAUHRE A=

(12l 3-216) Xenohaliotis Californiensis Protocol PCR &2 AE (1)
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MO, APALLY e

Xenohaliotis Californiensis
L3S agH =Rl e g

M N IG-l 6-2 6-3”7-1 7-2 7-3”8-1 8-2 8-3”9-1 9-2 9-3

7a0p 288 =

400
v 200
0 .
160bp —=>
a 100
M : 100bp molecular marker, N : Negative control, lane 6 : =8k5 AR lane 7 : 12H A|Z,
lane 8 : HAMH A|Z, lane 9 : TS AZR

(a8 3-217) Xenohaliotis Californiensis Protocol PCR % A= (2)

White spot syndrome virus lstep
2Ys oM 40kE  ZolM3lE MUNPE
3-

=
3] 4-1 4-2 4.3 5-1 5-2 5-3]

M P N |1-11-213[[21 22 2-3([3-1 32

[ — — — — — — — — — — — — — — — —— —

M : 100bp molecular marker, P : Positive control, N : Negative control, lane 1 : 2YS AlZ,
lane 2 : 2AAHH A|Z lane 3 @ AQMH AR lane 4 : 2MSIE AR, lane 5 : MUSEHLE AR

(a2l 3-218) White spot syndrome virus 1step Protocol PCR &% Atz (1)

White spot syndrome virus 1lstep
LoE =3 gurH =3

M P N |6-1 6-2 6-3”7-1 7-2 7-3 ”8-1 8-2 8-3”9-1 9-2 9-3

1447bp L% —

M : 100bp molecular marker, P : Positive control, N : Negative control, lane 6 : 35 A2
lane 7 : 12H A|Z, lane 8 : FMH A|Z, lane 9 : =S AR

(a2 3-219) White spot syndrome virus 1step Protocol PCR SZ ALE (2)
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White spot syndrome virus 2step
2YS  optE  aotE  FOMSIE MYUHeE
3-2 3

M P N |11 1213|2122 2-3[[3-1 3-2 3-3|| 4-1 4-2 43 5-1 5.2 5-3

100

M : 100bp molecular marker, P : Positive control, N : Negative control, lane 1 : SES A=,
lane 2 : 2MHH A|Z lane 3 @ AQMH AR lane 4 @ 2MSIE AR, lane 5 : MUELE AR

(a2l 3-220) White spot syndrome virus 2step Protocol PCR SZ A= (1)

White spot syndrome virus 2step
L= =H i eteg

M P N |6-1 6-2 6-3”7-1 7-2 7-3 " 8-1 8-2 83 ” 9-1 9-2 9-3
20 3

e
500

400

£ 200

Peak

100
5=

M @ 100bp molecular marker, P : Positive control, N : Negative control, lane 6 : =35 Al=
lane 7 : DZH AIZ, lane 8 : YAMH AR, lane 9 | &EF AR

(a2l 3-221) White spot syndrome virus 2step Protocol PCR SZ A= (2)

Abalone herpesvirus
:I. 0 |

|:|o

GME 20 BIMIE #UNPE
M P N |11 12 13|21 2223][31 3-2 3:3|[ 2142 43| [5-1 5.2 5.3]

e e e e e e e

1ogg 1408
486bp " —>
-:! 200
200

100

M : 100bp molecular marker, P . Positive control, N : Negative control, lane 1 : LS Al=,
lane 2 : 2AMH AIZ, lane 3 : APHH AR lane 4 : EIMBIE AIZ, lane 5 @ MYUHLE A=

(3a& 3-222) Abalone viral mortality Protocol PCR £Z A2 (1)
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M3E. AT L
Abalone herpesvirus

2 % Zn
oS agH =gt s
M P N |6—1 6-2 6-3 ||7-1 7-2 7-3||s-1 8-2 83 ||9-1 9-2 9-3
25gg 2000 =

T —

500 800
48§bp PSS G —

‘x”:mn

&

200

100

15 —

M :

MAH

O -

100bp molecular marker, P : Positive control, N : Negative control, lane 6 : =35 Al=
lane 7 : 1ZH AIZ, lane 8 :

AZE, lane 9 @ ATZ AR
(12l 3-223) Abalone viral mortality Protocol PCR

=IL A}

ZZ M2 (2)

2FEE 2

2l=et 71 (=)

S0|Zo2 E2|=at 2HE (x4)
(a8 3-224) M2 IFE U 22|zt 7|4
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@ (E 3-153) XigiMm} LAM M=o ZFL QHUEN 24 Zu

(mg/kg)
7= RpiAt Al
Pb 0.2171 0.0980
Cd 0.2028 0.4891
As 1.1506 46815
Hg 0.009 0.010

| ot 7} QFALAF

1
- h R 4
A mr AAE Fol HFETL e AE oujsict 2AIE
J

BEsl B Fol TAZY WY L WA HEst e

AU ol AL BeE DAl WA i B woMle Zle uldth

2| oEY | z2n | zmHl | BEH | MS | ZE | B2 |[HSH0
(cm) (cm (cm) | Z(%) | =&(%) (9) (%) (9) |5HI(%)
opaa | 926F | 612+ | 214 | 2316+ | 6597+ | O1.77+ |082.92+ | 2483+ | 27.34+
e 0.18 0.23 0.22 2.48 1.74 55 43.88 2.88 2.92
xfotAt 937+ | 622+ | 218+ | 2318+ | 6629+ | 82.11+ | 87435+ | 224+ | 2767+
== 0.42 0.27 0.59 6.2 1.51 10.06 87.06 4,98 3.73
@ 2|+ H7t

o
A, A A, obrtul, AlsHA, AshtollA 2ZSHAQl o]Afo] EhelE|A] 9¥okal, ¢
ZF9 25 9 g2 So|AN A EO] FESHvacuolization) ¥ ZFAFSHhyalinization)S Hol:= 7
o] A Aol AFHUT AFEY 2A A AEFe| MY A=t

S A3E ZA|eHY Aol QIAE XA Qkron, Agte] RAA HEFO Ak
MEHAAY R Xenohaliotis californiensis®] a5 AWE 2ZA|SHA L0 QAHE R ekofct

(1" 3-225).
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@ (X 3-155) JHHlo mE LIl WIIHS

T =2 | A | 270 | 37HA | 47HA | SOHA| | 67HA| | 7OHA|l | 87HAl | 97HAMI | 107HA| | =
AL 6 8 8 8 8 10 8 10 8 8 82

pa
rQ
rx
(o]
00]
00]
IS
(00]
(0]
(0]
(00]
(o]
(00]
3

() 4¥HA

@O 2 A=ty JAE Bt 2gAr
70| FAMIEAEY el Hs2d S (nfection with Perkinsus marinus)@t A=

2] Q ] A7 2] U AMA| A 7FE Z(Infection with Xenohaliotis californiensis), S18H ¥ (White spot
disease, WSD) ¥ ZHEulo]d] AH A (Abalone viral mortality, AbHV)S] ZFHEE PCR &
A A3, BE AlRoA FAEHA] SUTE 3-156, 1 3-277~3-231).

@ (E 3-156) EE ZHAA Znt

A AZSS Nz BRI2El e BSOS
- He|mL|ANA S HAS
1 2 3 1 2 3 1 2 3 1 2 3
Mo | - | - | - | - | - - | - -] -] -
TNTO R L
- 75 o
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Perkinsus marinus pule Ry QEAIAL

M P N | 1-1 1-2 1-3 “ 2-1 2-2 2-3

g 3
703bp —Z i E _—
400

200

Ze

Si

Peak

100

15 =

M : 100bp molecular marker, P : Positive control, N : Negative control,
lane 1 @ XIHAL A|Z, lane 2 @ FAA AR

(a8 3-227) Perkinsus marinus Protocol PCR £ A2

Xenohaliotis Californiensis

M N 1-1 1-2 1-3 || 2-1  2-2 2-3

3000
2500 =
1500 Egg
1C3E 535 —
800
500

400

ze
w
Q
5]

Peak Si

160bp—)»
100

15

M : 100bp molecular marker, N : Negative control, lane 1 : X[HAL A|Z, lane 2 : LAIAL A2

(% 3-228) Xenohaliotis Californiensis Protocol PCR £Z A=

White spot syndrome virus lstep KpH A QEALA

M P N |1-1 1-2 1-3 ||2-1 2-2 2-3

2500 3008 =

1447béf-31ELT)JE| —
500 0
400

Ze
w
(=]
(=]

<

Peak
LS
o
Q

100

15 —

M : 100bp molecular marker, P : Positive control, N : Negative control,
lane 1 @ XIHAL A|Z, lane 2 @ FAA AZ

(a2 3-229) White spot syndrome virus 1step Protocol PCR &% ME
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White spot syndrome virus 2step KpH AL QF Al AL

M P N{11 12 13ll21 22 23

1§ =

M : 100bp molecular marker, P : Positive control, N : Negative control,
lane 1 : XtHA A|Z, lane 2 © YA A2

(a2 3-230) White spot syndrome virus 2step Protocol PCR &% ME

Abalone herpesvirus X1 Ak R R

M P N I1-1 1-2 1-3 ||2-1 2-2 2-3

3000 =
2000

2500
1800 0
1098 830
‘BE 800
486bp 520 >
400

ze
=
[}
=]

Peak Si

100

15 =

M : 100bp molecular marker, P : Positive control, N : Negative control,
lane 1 @ XIHAL A2, lane 2 @ YAIAL AR

(a2l 3-231) Abalone viral mortality Protocol PCR & AME
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X — P
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T2 1zt 28 H= 2% EH| M2
$2(%) 72.3 54.8
IR TR EN(%) 16.7 24.1
XX |EH(%) 0.1 0.1
EZHAX|EH(%) 0.0 0.0
TLSIX|EH(%) 0.0 0.0
ZAHZ(mg/100g) 128.0 1435
Et512(%) 8.1 17.1
2F(%) 0 4.9
HZH(Kcal) 100.1 165.7

() EAAE) =S UY
UEge Axel oo Fg

BEoR Faol2d FeEitol2n A AA|Y a7l B3E
= frAske Sact nuER Ao H4FR

AdFS 2Hshk= st njdzolt
A
d

Hech TAMEY YES WY

>
0?2 W
|o
fru

EES 4% ol de REs 9)
o (& 3-159% 22 AT Uehfgich WRSolN et EAHEe GES FHL 1%

E
AZ 1023.2mg/100g, 22k A& 1097.0mg/100g .2 12} A|Zof vl 22} A& YEE 3

ks A gloich EA HBe] LES YIS YUHAY 5% YES tehfsich

@ (E 3-158) EMXMEQ| LIEE &t
=2 1Z} EMHE 2z EX| M=
LIEZ(Na) 1023.2 1097.0
U SAAES] 34 2 uFdE B4
(1) Addd
2545 9 UFHES ASFTAAEH wet AlRE Aot 245k AlR2E 2l
A}

Ho| ol WAt 8ue, THAERRA 20 Yol 24417 AARS Shx nolazglo|uHAe) A
ol
AAN

oA & Felf & Hadehaao] HE & ofdsto] 20mE skl AlFE8H o= ARESIAT.
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HBE. ST e ozt

=48 Pb, Cd, Ase= ICP-MS(Thermo, X-Serises2), <2 $2H2A7|(Mercury/SP-3DS),
FAHBLO Ca, Cu, Fe, Zn, K, P, Mg2 YA HEFL A (Perkin Elmer, AAnalyst 400)=
&5t

(2) AFToA et A A5 S5 FF

SARERL] S5 TS (F 3-1599F #2 HAE YEUIIEh Pb 0.03me/keollA
0.05mg/ kgl &2 Cd<2 0.02mg/kgoll Al 0.09mg/kg, As 8.18mg/kgoll Al 5.77g/kg, Hg 0.00mg/kg
oAl 0.0lmg/kgo2 12k A|Fol Hlste] 22+ A FolA Pb, Cd& 75kl AsE Fadshe A<
selg 4 Ysich

Aol dufEE Ha EA A& AFol ol Tk VIES e o AT AESA
2 =)

@ (& 3-159) EMN= F3% &Y
(mg/kg)
T 13 HZ 2% HIZ
Pb 0.03 0.05
cd 0.02 009
As 8.18 5.77
o 0.00 0.00

3) TAHEL] FEE T

ZE2 AU T3] 8l H$ 150g22 NZYHo Foloz EAsti L&A Z
o] ZAFtet. vpalEE oF 60%7F wol glou] 26%+= ol UHR|7E dAxA Tt Ao
At o= MEYW o] Fash PYHECR AR oY, AP, vERIS e S
of dasty I8 ABFAYE BAAstetr FHAHE A& GA6l G 1Y AP
of Fastth otavlES o] FFE ofFol Wol ot glom QA Wi 300 7429
F4TEo] oo},

AT vjFdRS G 3-1600 T Zth ZE(Ca)> 15.7mg/100golA] 78.1mg/100g, +2|(Cu)
£ 0.2mg/100g1 A 0.6mg/100g, Z(Fe)2 2.0mg/100gol Al 3.0mg/100g, ©F%(Zn)2 0.8mg/100g
ol A 1.5mg/100g, ZFE(K)S 132.4mg/100201A] 368.8mg/100g, 21(P)-S 10.4mg/100g0l A4l 11.0mg/100g,
0145 (Mg 384mg/100go4] 52.6mg/100g22 12} A|Fol w|ste] 22 AFo| u|F/dE

ol wol wobdl Ae AT 4 Usich

M &g
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@ (E 3-160) EMTHE9| n|ZME Stz
(mg/100g)

T 1XF JHLHZE 2} HLHZE

Ca 15.7 78.1

Cu 0.2 0.6

Fe 2.0 3.0

Zn 0.8 1.5

K 132.4 368.8

P 10.4 11.0

Mg 38.4 52.6

ot SAREY ofw|At A

(1) A

f2] ofullAt BEAL AJRO] 2% TCA 0.6ml(28] 3]4)& 7Iste] YalEe] & AHsds A
T5= & 002N HCL 5m¢Z =6 045um membrane filter2 o]Igh 7 EA& Al22 ARESH

Ack 919 #4-8 Alge ofn| kit -84 7] (Hitachi L-8900, Japan)oll F+¢iste] 2A1steict

2) AL f2jotu| At oFEF

AT FElotu| At FFE (F 3-16DT Z2 ATE UEUdITh EAHES] F 4+
2lobuleqt 2 13F Y AlF 4377.67mg/100g 221 7HE A|F 4944.89mg/100g © Atk A
Aoz 12k AFol Hlste] 22} A|Fe] frfotulAil F3Fo] S7tst= A &g 4 UM
EAREs Fdot Sle 8 fEotu|leAl> 22k AlEOlA  Argininel 652.71mg/100g,
Taurine 522.80mg/100g, Asparagine 545.75mg/100g 5-©] ATt

FAAEA oF FHE U= Arginine> YHAZ Fdoh= ofu|kAke] ShtbE EA%H
T}, Arginine> o|® 7[E} ofullkAibEHTHE ZE|AEHES A oR AaAYIth ol 6-17¢
o] 4= ol=& HDL =¥ &HE9 #4 glo] &gt #4248 glo] LDL ZY&HES H2Al
At 9755 45t IHEE, ITFEE= A (taurine)> obu]l=4be] AFo
2 A, 240, 2of, 277 T AR dAlEEel wol Sof Utk B’ FE A
482 795 AL, SE2EHE s 24, o9 AxY R 2d, FAtek 28, wpedh
A7 B2 oA Solth ZHElEotvlo] A 242 Fdlfshe 1ol Befsto] A tiAE &
tol, ZElzEER 4 2SS daAA EQ 2

=
=35, AR 5 Adgol aat e Aoz dHA Stk

o
lo
_O|£
i) r

¢

R
ol

i
N
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@ (X 3-161) EHX=2| Faloto|dt &

T E 1t EMXE 2x ENdSE
Taurine 463.27 522.80
Urea 49.87 94.68
Aspartic acid 0.00 0.00
Threonine 0.00 0.00
Serine 118.58 134.67
Asparagine 484,64 545.75
Glutamic acid 0.00 0.00
Sarcosine 164.68 186.45
a—aminoadipicacid 0.00 0.00
Glycine 0.00 0.00
Alanine 328.23 370.72
Citrulline 328.02 367.90
a—amino—n—butyricacid 0.00 0.00
Valine 8.58 9.23
Cystine 94.26 99.90
Methionine 0.00 0.00
Cystathionine 22.21 11.11
Isoleucine 29.17 36.55
Leucine 27.22 28.68
Tyrosine 36.60 39.75
Phenylalanine 111.10 122.53
B—Alanine 104.28 218.42
B—Aminoisobutyricacid 4852 54.50
y—amino—n—butyricacid 33.38 36.92
Tryptophan 8.21 9.10
Hydroxylysine 0.00 0.00
Ornithine 15.85 17.92
Lysine 194.00 218.84
1—Methylhistidine 0.00 0.00
Histidine 55.44 62.24
3—Methylhistidine 0.00 0.00
Anserine 0.00 0.00
Carnosine 0.00 0.00
Arginine 1469.90 1652.71
HydroProline 0.00 0.00
Proline 91.66 103.52

=af 4,377.67 4,944.89
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A Mz (a, redness), FHE(b, yellowness)E 2+ S sH4ict,
] (Compac - 100 IDE ol-&ste] 245tAH. 24542 Sot

A MR 58 2Aste] BA4HEIE Felskglt)

2) EAAERL] M 274 At

TAAEY] Me2ddits (E 3-162)9F Aot SAAES] ¥ F=(Pr)E UeEl+= L
12+ i AE 44.64, 22 ML AE 47542 A5sHAch AMEE YellE agke 13F
AF 540, 22k i AlE 8292 AIE UERHTh =S UEhf= bite 1AF Y
13.87, 22k A AlE 19522 12} A|lZo| vlote] 2xHA|EL] M= gro] AA|HoR F7}
A AT £ Ytk 12k AFe F8 TF AR Qsto] HA|H o= Mo| Zlste]A]

WA oA Arte Bt

N
o fr oy T ro Ao

@ (& 3-162) SNz M=EY

T & 1t JHEXIE 2xF HELHZ
Lzt 44,64 4754
agt 5.40 8.29
bzt 1387 19,52

(3) SAHESY =4 54 2y

24 =48 ofdElr No. 9, W& 00ler, HolEo]l=AZAHAA mode 21, UZo] 3.5mm,
QAR 3592 A T SAHAES 7I210mm X A 210mm X 0] 10mm=Z SHA 2 Aot
33] dhEAgoR BEA, S, e, MR 86T B8 54 2= (&E 3-163)

of Yeb ATt

o]

.

@ (E 3-163) EM¥E 24 £ Zn

+ 2 1XF JHLRIZ 2xt HLHE
ey 84.82 88.19
SEY 79.33 78.45
Mad 258.57 192.64
A 27467.32 20175.84
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W) Ass+ AY
RFETO|A st SAIHE| tie) ASEr 5E(Staphylococcus aureus, Vibrio parahaemolyticus,
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M3, HPALAY e o Zu

@ (& 3-164) S X7 MYIIE

|33t e
Salsx Mz, 24
ERE i<, tHaz
s SITHZHO|, Mel, 23 5), B3, WA, MF S), o 5

APYEE datolA A 29 AA-HAEFTE 5), ol o2 Goixl Aldddol gle
Bee= FAHCE S8EE= 3 AW ke dedAY sATEAY e |e=Eel
SMY A AME=w 71 BES ol &SteE Hol Slo] A4, i Ui AlEede
o] &35t M =% MAHA (Minotal : CM-350008 ©|&3te] FHYE o]83ste] P
(L, lightness), 2™ %= (a, redness), &M E=(b, yellowness)E 212 57453

Q) AL FE7I A4 A A

Oh FHA 28 FHHS

@ (& 3-165) SX|E BSTA SHHs!
NE71ZHOHE) Ehje 35C 45°C
0 5.0000 5.0000 5.0000
0.5 4,9000 48750 4,7500
1 4.8000 47250 47250
1.5 47250 45750 4.5000
2 45750 4.4500 4.3250
2.5 4.5000 4.3250 4.2750

@ (H 3-166) SEXIE Mz(az)) SHHs}
ME712HOHE) g5[e 35C 45°C
0 8.3000 8.3000 8.3000
0.5 8.3500 8.4000 8.7500
1 8.4900 8.5800 8.8800
1.5 8.9100 8.7600 9.2500
2 9.0100 9.0000 9.4000
2.5 9.2000 9.2500 9.5700
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H3E. Sl LHE

O BAAE WA BSEHE A4
@ (E 3-170) Z5ZAl BSR4 0Kt Aot
2(C) Slope(K) Intercept(A0) R?
25 -0.2029 5.0036 0.9933
35 -0.2743 5.0012 0.9987
45 —0.2929 49619 0.9639
@ (E 3-171) BSZA 83X 1X Aot
25(C) Slope(K) Intercept(A0) R
25 —0.0428 1.6109 0.9922
35 —0.0589 1.6110 0.9991
45 —0.0636 1.6031 0.9666
Q@ FAAE ME@E) TeEE A
@ (E 3-172) Mx(az}) HtSKIs 0} Zut
2(C) Slope(K) Intercept(A0) R?
25 0.3943 8.2171 0.9497
35 0.3846 8.2343 0.9816
45 0.4954 8.4057 0.9669
@ (E 3-173) Mx(aZ}) USR5 1XF Z1t
25(C) Slope(K) Intercept(A0) R
25 0.0452 2.1072 0.9500
35 0.0440 2.1094 0.9852
45 0.0553 2.1297 0.9605
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@ (E 3-174) SY(EtHY) WSt 0xt Zxt

25(C) Slope(K) Intercept(A0) R?
25 —2.4255 89.0615 0.9136
35 —2.6728 88.8696 0.9623
45 —-3.1056 88.8359 0.9772

@ (E 3-175) SY(EtY) W3t 1kt 2t

2=(C) Slope(K) Intercept(A0) R?
25 —0.0283 4.4898 0.9122
35 -0.0314 4.4877 0.9591
45 —0.0366 4.4874 0.9763

13 ghgAle] AL BAAT oAl 1A ARAST 09091 TP

@ (E 3-176) SEX|E Zt5ZAt S-stoyX(et 18-2A] XIE
Slope(K) Intercept(A0) R? Ea
—-1893.17 3.24 0.9000 -3761.73
Storage—Con.(%) regression 1/T-In(K) regression

-2,54

-2.F3
g 832

-2.38
L0031 003z L0034
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(W 571 Aes A &= A4S RS2 FoiAA g2 AS)

@ (Z 3-177) BSHA 1% WSAS 0|83 HSATNS ME

2=(C) 2=(T) 1/T LnK K
10 283 0.003534 —3.449647 0.031757
15 288 0.003472 —3.333507 0.035668
20 293 0.003413 —3.221331 0.039902
25 298 0.003356 -3.112919 0.044471
30 303 0.003300 —3.008086 0.049386

@ (E 3-178) HSZAL 1% UWSAIS 0|83 izist MISATAA ME
2:(c) g st HISAEAL(E) ity f';fffg*(k')
10 3.98 0.0317569 0.126392
15 1.97 0.0356678 0.070266
20 2.04 0.0399019 0.081400
25 1.97 0.0444709 0.087608
30 2.04 0.0493861 0.100748
= A 12 0.2011836 0.4664132
SAHES AooH GEFHL AEoR BAANEE AY 32E(05T, 35T, 45C)ZHE &
E% ol 92 1WA o2 E TUFELES WAool $571TE MBI

A AxSAY -FEAY | ALY 7S7I2HY) FE7I1B0OHE)
0 2.0000 2.23 327.93 10.78
1 0.5108 0.47 400.50 13.17
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SAAES] ZAXNE = AAAST 7MY =2 BEAA (&R Al o2 ) A7MHEE 1
sl 13177089 4571 AERT, S5 0

[e)
Foto] AL 3571 AT 127HER HAASHATHE 3-179).

7). ARIVEAES] AzTH AREA

7h Bl&EH g ol RiAto|EAY A (Listeria monocytogens)
O ¥¢y¥rd &4
DY, PEA, SRl sz 2ol Uk 4, A2 Bl dAdu, Azt
A= ]jr_zﬁ AL AY 4 Utk pH 4405t M= AHEEl= Ato] & (acidulant)2t
2% (Inactivation)s} ®t}, §7]Ako] Br|AtEc o

2 L
9 Listeria monocytogenesﬂ d= —’F——i—% %7}3}‘5«‘4‘. o uiga A=iAlge] A5, A,
Qolo] BE MZ|A L monocytogenes= Ha 7ZE0 +orth(data not shown).

Ul S4 A3 oA EY e LE2ANHAS 5, 2004) = #ekd, diEdEeld B
WYY AEY SolA TuiEe SHHFHE A2 AF 1200 te® st coliform
bacteria, £ colii E coli O157:H7, Staphylococcus aures, Salmonella spp. Listeria
monocytogenes ¥ Bacillus cereus® wA|ES AAlstl BASFS o2 detAdt
A AHBIE ARG AF 1200 5 & 737olA coliform bacteria S°] HEE o
60.8%2] HAE=E&L BTt Ecoli7ty 177, Staphylococcu saures?ty 371, Salmonella spp.7} 171
oA Z+zt HEE I 7EF coliform bacteriat 597104 AEE St Mt FAYH ot

2t #7ls A Eot Bl Y ER YReldl, SR oFilE FMdE oRdRES HA

2
52
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HBE. ST e ozt

o] H7te SHHERE URglon] dufF el whet $xAF dejrut JFoR Uk
E: Eedte] BAH AW™HL ¢le AR yEpyth 19
o2 KOst = H

2 e THp<0.005).

opAj A =] 7
a2 S44F A HAAF Bl aH o BiAfolBEAU A L FdYF(Hara et al., 2003)
AME & 304708 Z27F HA g2 SARET S4YFEY S EE BaaA Y e

opAlof| Al FUste] 2| aE|2lol vre|g]ok(Listeria spp.) X B|AEH|E|o} Wl-Alo] EA Y A(L

monocytogenes) ©| TR =S HAu& AT, HA| T 10.2%14 2|2HZ ot vHH2oF =

=tk 5.8%7F 2l2E|R|of Bl APl EAYAR FAHEG o, HfRo] SAHFHHEY AFA
°2 Uetylth

® FU -9 7% 74 3% welug

T AFEF BATIAETN h2w AFEF] et FHo| AEFHOR HYA
oz Astolzl AEL AT AKAZ H3AR z1194> A E

4| 71, 7h as

ok
fu)
H
ol
o
2
o
)
ol 2
)
ifieA
b
L
ol
N
2
ki
5
S
fu
X
D
ol
FIF
g
X

2] 2~ H| 2o} Ei/\}OIEZﬂLﬂ/ﬁ} =730 ]°1°F Qtth oot Hxw AF
T W, W, Al Al satS oty 98] A mEA TEE Ut AlE
T R A pAbEe] Uit AAAS EW AsGHE, 7R
AlQJgteh), A=t v Bt HYsHHAY o ol 7k, tExe shA| il ItiE
GHske 7HeAFoIM e S8l wet Arde(Salmonalla spp.), B E =/t (Staphylococcus
aureus), AU B8] Q(Vibrio parahaemolyticus), SE22E| UL W IAAHA(Clostridium perfringens),
2lAaHgol}  BRA|EAUA(Listeria  monocytogenes),  WWAwO157:H7(Echerichia  coli
O157:H7), A =2vre AFY(Campylobacter jejuni), BHI B A M ES-2A(Bacillus cereus), %A
Yot e 2F 2| El7N Yerisinia enteriocolitica) & Aa5w°] AEEHAA= otYHT oot
A4 AFE 7IE D AN AlSETol Ttk Aol AFA R A7l AFole @%k
A4S A&7ttt B3 o o] b, HEREE SHA @ AdiE dFHshe eabEolA =
v 8| &(Vibrio parahaemolyticus), 2 AeH(Sallmonella spp.), ™ 3E /S (Staphyloco
ccus aureus), 2] 2H 2ol Bl Abo| EAY A (Listeria monocytogeness)?t &/dolojof stth 2ta
BAE o] Jlon fuete] A4S Y= W-8olth
=2|Ql U=, o5, vt I= A HLAE dotid WA ulx9 HS ofo|add e
et SAYH7FAF(ready-to—eat foods)oll Al 2| AHZoF REAPR|EAUAE SHER e
Atk 3F= AF F UAE A7IE (Microbiologicla Limits for Foods, STANDARD
=

Aotz 9o, o] 7|&2L A AlZZof 7k AZE A 4 9= AlQl
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A u=9 HY s|87I= (L. monocytogenes | 25g)< @3ttt o]of OJ5tH, ofo]lAFH, T}
Alg A, vAT 7 5ol ofefier 22 7S Agota Ut HuteE SAHIATFTAE

olAel L. monocytogenesE 37HA| AFC 2 Fe|sto] we|otal ot npx|gtew g 9
A2l HL Gilbert 5(000)0] 2lstH 24/4F 7341 (ready-to—eat foods)e] F-L 2~
g2lo} iAol ERYAS /4] Loz BERghct

(W) R A M2 (Bacillus cereus)

O 44 =4
P A M2 (Bacillus cereus) 1% F/3e] 7o 2 AMSEHIZ wjgsty, HE7 9
+5/do] Aok ZAE FAste] Foll tigh Aol Aoy, ke =
g /\ﬂ:—rfoi T~49°Co A ey, FHAH L= 28~35T ot HRA A A EXLO
100CoA 1.2~75822 HE1 Tl lecithinaseE A5t egg yolk ¥H2-9f
e —ZI—EHO] S mH= de UEHY ofxz= WE/dolAl 135T 4417 7HEo = A
= q

e o 2
N
_>i pE——
o
o
r[o
ol

>
i)
4

B cereuse B, WA, ot 5 AdAlo] de] E3ste ¥4 nldel dFer F=
Algo] s Ruf - ¥iHf, fi2= AFES 4o & Uth B cereuse £ AAFI5HH A
TES Yo7A] ¥ong HEHe e wou Adder ASE IARIE= Wk uhd
2la AlEleae EGAIREY] 5o AdAlel g RXsthr s2ES HEST dREY
Aol Y=o Stk kA A i FFO AFol B cereus ASEI Aol Qlrka
2 5 Utk G5 5 FHoAME EARIETL Fot e AR F55 wop gton, T £
eiutetol e ZkE AlFolA FEE el Al ol Ha ok @& B9 7HERt Ao ¥z
T Y Be] Ak xoto] wAE dovle Aoz dBA Qlu

@ =4l - 9 ASE TP

Sejuhete] 49 2001~200597HA] A= 03708 A4 AAle 22 ¥R gout

20060] 5oz F7EEACl Slek 200399] H9- dF Bt 6692 A EAshE 5

Ol

B3 9ol BAIFAoIL thF HEYLe] BAZ JBes} Basi,
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H%. SiLad g o Zu

@ (& 3-180) 2006HE =L HAMFE LMIS

(AZQleFEerHY, 2007)
Mzt
=1 = A SHAH b e S2LE I AE iz
o = S (== o =2-Tr—= o= (=]
A7 Ei ZZ | HE Zﬁﬂf ;}g: glcle | ue %:I;d*ﬁ 7|et
= e -T2 R - - I
U | 259 | 126 | 22 32 25 5 2 - 1 38 1

=9 AFE DAL W2 F7MIA B cereusll o7 AFSH Aol BIEITh Ido:
=75t v A Al AR QIR AT S0l FA ERAT NESS(FEY B cereus
AFHolu FRAERF HIIAA AFSEEAY B cereus A5H)T S/40] ARGt A

Awct 837t g 53 9 R4 ek

IS 2]
=9 AZo] 2g=o] At W7, S5 ¥ 7HE, SERAEFEAER), 4R ¥ 7S,
oFfF 9 7HEE S oYt AEol B cereus AlEEat A
8% 7tger Al Fe] Wzt FA Hio] AAshA| Roho] AFo| B cereus’t LFEHI B
cereus®| AYGAM Z EZAZE 105~108/g AL BF olAde AAHSH HY HLEF AlsE U
AAE Als=o] ZaEA o

—|—"

® ez At AEY AE
T 4FE BAARC of5hd iR, $F U /1E, By l
FBE, OHIR U JFBE 5 O 4E0l ss Aes 435 B ARlg and

Ao vepgeh

off
ol
2N
=)
bt
o
H1
>,
I3
il
i
i
a

[

UjRe] AROIHE §7, 5, obl, BN 5 ThFR AFol v ASs HAR 4
F57 dnE AL Aokl Bugt PEY AFES duHon ¥ /[3ENY dnsol
TS, AEAe] B slek Aot shaeh I3 N2 ABEE AvE ol Ut
T BTt 2AR, FY, A% diEe AYE F A5 duol e Aot
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&
ok
e
ox
)
oN

Fat(Pathogenic Escherichia coli)

O Lty &4
YU S FEfeE Agoterd Aol vl oAt (non-pathogenic E. col)T}t 8]t
AU Ao £5H= 04~0.7x1~30um? non-sporulating Gram =42 7hdoln Fr/A #H
Z7F QoA sAdo] oy, HuUt ¢ga HEAged Ak k. ¥ O =R Jactose T
fructoses wollote] At Z7EA(CO.2F Ho)E AYAFSHIL nitrateS nitrite2 AZA 7= 2714

= BA¥7)1ddoltl TS catalase positive?t oxidase negative?] AsHsHA EAS Y4

HEHZOJA 2 ¥estn HZAH 2EL 37CE F27(mesophile) 2 FEHCTH o] thAo]

7HA FY2 somatic(O)F Y, capsular(K)& Y, flagellaH)EY & 3&F2 =FHI IA7HA
OFHL 180F, KT 1009E, HFHUL 5695Q Aoz dHA Uty EIL serotype,

biotype, phase type, enterotoxin “3/dol wet A&}t Hrh.

N

Abgolu F=2] "igel BA st o

Yot (Escherichia col)& A4AMTFO2 Al5=9 9l

ofoflAl dF/gel AAF Solu AgolAl §8%dE=

o:

o] HX|= ¥AT, A8 A+ Fol= +
do7]= thdato] slo ot thdS A dthe+F(pathogenic £ colpoletil HETH
oy FTFO thto] fobdAREe] Wl H £ & AolZte 52 1920t =R H
Aoyt esdo] YA H LR A= FIE 2 @ A2 19459 G Bray7t
= oo ]

Fotof A AARE o Bacterium coli var. neopolitanum®]2tal H1gtk o|zf &

oR ofyzt AloAlE S Ee dovle 549 IS 7K iAol I
mZolth. of& A= ol s FA g tol=t sto] LRttty 25l = AT,

@ A7 == del
AN E coli O157:H7 92L& ‘AmtErrt w21 ZuA 7o njxs g8 A7 Y&
A Y e §F SA $9HS P50k st AFGE R Al AFEL
AElo] Itk E coli OI157:H70| ZEEd 48 A= J
(Hemolytic Uremic syndrome, HUS), 54 AFAZ, AHts, 535, e F24¢ 3 5

el o gyEol 2A7E Hn Utk

-~
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coli O157:H72] ZHd=28 =2 7tdagdyl 2 g8L 7Ix1 Qo] Al&sk S3iukAy
QHct FQ3517] W&ol £ coli O157:HT7+ 859 27]
P 7 2

dH(E coli O15THNT A5 SYAl TAAAZS

e #
e
C SQUES AR RUERT B B4 254 $USTE BUHYS $Us)
Aon B QJm7[HoM §BHRETFI(HUS) e EA "FEd it
H AT E

al 2
(E. coli OIST:HDw AET" it e I B4 PSS SA] Al
=

- 20049 AAdsAbEel AAHE QIS ASEE 2 askelr] ¢t sAbE A A
Sl (Produce Safety Action Plan)ol] w2l A% “Lettuce Safety Initiative’ & A7lo}
1 oJfof AlgA| AFE Aol A& = UEE T H(expand)H ATH ¥HES

- @A AFE0] AUt GEE 7] 98] HAHe w2e 7]2oln FDA U T

l_.

FEFet 721Us] gxste] KRt sit=ms TSl ARk AFEAHR =¥ 4 &
o $i=

- FDA= &% o8 ¥o= AT 74 9=

- ofdE

Ready-To-Eat Foods Sampled at Point of Sale(2001) & 7lo]=gtelS AlEHXA
AE-YPTE| 27t T D S7]F(practices) S YD I 5 A
Al ol Aoln, AF9 nyEH £52 ZYEYst=0 AHSE ¥ e

7]Z0] oFd).

O P8 FoR FPoR A VY Be Zho] RYOR = psH wiaE o
Stk wto] A71= 05~12meoln, R, 22}, Fupo] gAY MR geh R dass 3
Bohe i olth 271 B B8EVIE 2719 HEHd iAol WA e Avh A9
dees & dslin

@ A8 3 FRAAAAZ/AAH)
AAAN= oy FFe ZErAGdo] O enterotoxing AJitcteE #EE S
Ho F4 A4k 2ol st o] SAo Ao 2ot dxjettt. 22l sks
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M3, HPALAY e o Zu

g AT, £Fo| BYAT A7), 2ol /| S o FAHv, B ZE TFo| FUY 4

(e}
A7H9] 3hs/d E5S dov|= TETY 8 dddo® I AT FolA S
LAt (Staphylococcus aureus)S 40~50%7F 74739l vl oA AEE 1, 25 s 945
7 ASE HE€3S dov|y, 198097 E44 £3F5 3 (toxic shock syndrome)2] 91914+

o
u
yT
Kl
3,
_VL

2 A T A I8 ds A=
(food poisoning), HBF, F2H, BEH, Fold, 2ug o] A FHol Ut
- =4
AEES doZ 4 Q& enterotoxin® ¥ lug o]/l Hoz 4R 20 enterotoxin

S A= S aureuss OS5 =48 2 3 7K BE T JIR|E oJAre] E4E A= A
o2 43A Ui(Hepner, 1980, Noterman %5, 1983), E=4FI= IAglo] AF5ES dov|y
T2 Agoly Dso*oﬂ ot A= ARIZF w2 ez Higo| glti(Atanassova, 2001,
Hepner, 1980, 7 5., 2002).

S. aureus %5\_7} olAof YIS =& 4 Q= YT AEH 5, AlokY 89ATH A,
2007)2A], Balaban & Rasooly(2000, 2001)3} Balaban & Rasooly(2001)9] Z-¢- Q1A b]2]+=
SPAZ E AL =4S [00ngo|2tr BIsta 9tk A 5020079 dAF] wWEW @
RiskE ol&ste] A= H 7 dAlZS ettt A3, Ao Beole dH¥S 1
o of AASH & 100nge HHL + Ae FAFY AS ol 30ToA FAE 593log
CFU/g, Boa2 6.9log CFU/g, -2 9.00log CFU/g2 42 o™, 25ToA= &
% 7.34log CFU/g, B2 7.35log CFU/g, Hthate 7.43log CFU/g2 AlAHE 9t M9
29 B AR 2xolAe AAYE S AT Hr 47t BAEA] @t ol

S AYES AR A fd 8FE Y AxER m4F Aiske dAIZE 5.00log
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st A&o] o] ol 2¥E 7|97t tids| &7
At AL E7FsotH, ®3 BAEE 545 €4
of BdH w2 4, =, = A, A, B4
o] Yol QAR kEHo 7 9 4% AlFol di't S aweus®] 9= Y
enterotoxin A B2 5ol ¥Rt ATt @Wol BarEo] QT AR 25~50%7F A E
SAM BEdAboly, o]l F 15~20%+ enterotoxin AJATFE
] Qlth(Brown, 1982).

Y
=
I
o
ol
=
n

taphylococcus aureus

F 5o Aol FYUA Bxsta n AL ALY F2
o Wi Solw Aetn glof AFel A ePHL,

- 2% At

- A S avreus®] L FE RUETY AI(E T, AE §IAFEIA, 2007) A
Ol S aureus®] @@=l wWoto] 2006 | A SAAFTE A= AlFolA HHujE 9l
+ 1307H9] samples AHSHHEL L F 3702 sampledl X S auwreus7t EAsEA & Al =2
23%° NGotFom, S aureusiE == Z4Z 208, 3.53, 3.52log CFU/g%t}. Rho &
Schaffner(2007)2] A-tollA= gH=2] ZwolA st AlSES s E F7Iet 22
total 38470 % 10370ollA S aurues’t EA?tchal oSt

‘i.P 19 5(2005)¢] Atoll W= Holo|A Hufst= o8 S/ A2 5071 5 3270

ZHAA S aureus7t SR I AEHFS 2.33~5.20log CFU/g8] 525 YUERAATH
71:‘%*011 EAots S aureus LAREE AoEAIL A2 H A F 2070 5 97H2] sampleol]
A S aureus’t HAEQT AEsE= 242 2.61~3.50log CFU/g% Tt

1

- MR O] S aureus®] L H= BUEY AI(E 5, AoFd §HAFEILA, 2007)

20001 A oFH 8 A+ Ao waw 1367 MEHR] Al' T 2718 A=A S aureus
7V AEEHY L AFES AT S aureus®] sE+ 1.90~1.95log CFU/go] %l tt.

dhAlY 520059 dAF= oy 59 MEY A (ham&egg, shrimp &crab, hamé&potato,
salad and ham&cheese) AlZ5 ZHzF 10704 A F5te] S. aureus 2F $5& =45k =
AT ham&egg MEL 2= 107112 A& & 990%)717F LEEH T, shrimp&crab MEH 2| +=
7(70%)7], hamé&potato MELX]+= 5(50%)7H, saladAM = x]+= 10(100%)7], 12]31 hamé&cheese
MEAAE 1(70%)717F LFE o] F 50712 MEAX F 38(76%)MAA S, aureus’t BEE
1 FAYES AW S aureus®] HEE ham&egg MEHA|OA = 0.70~3.40log CFU/g, shrimp
& crab ME 2o A= 0.40~2.11log CFU/g, ham&potato A EY 2] o] A= 0.40~.94log CFU/g,
salad ME] A& 1.45~34.18log CFU/g, 123 ham & cheese AHES|Z] A= 0.10~2.02log
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M3, HPALAY e o Zu

CFU/gE YEH AT

gl 50079 SAA-H MELx]Fol| et dAqtolAE MELXS] Fo/dEe] TE S
aureus®] Q@5 ZASIYET hamo] 2 EFEo Yt MESA 8T F THY AR
N S aureusd] S BEQLo] HAHAI, seafood”} FAEO MEYX= 27 = 370)A,
meat’} 2480 MEYR] 127] 3 170 12]T vegetableo] 2AE MEY|L 537 = 777}
S, aureus?] LAEUN WEEL 77+ 8.0%, 13.6%, 8.3% LI 13.2%% UHERATE & Al
SO7H % 387H7F 2FHo 16.1%S YERHITE S aureus’t AER ARREEH HFEAS At S
aureus®] X ham MEYZ|= 0.30~3.80log CFU/g, seafood ME 2]+ 0.48~4.08log CFU/g,
meat ME$X|+= 1.00log CFU/g, Z12]3. vegetable ME{X]+= 0.48~3.04 log CFU/g%tt.

M

@ =W -9 7 o4 3 weld

=

- NEFHO F PUZEYTRO] VG FAS YA T4 L AFUY 4HHo| 9
ou @A HFH FAL Ao A Yot

- AEIA B - BANERT FAQPIA A2007-71E, 2007 10, 30, A

2P e AX HAT & YES AR 1T AT SHNAUE, SH2UE,
A AES 2R

. o)

- 5% 9 RARE

SFoAE Ready-to Eat AFo et vj= 45 2Aste] #welsta A& &t o
9, Ready—to Eat A& FARRE W& A 7FE45(Frozen Pre-cooked Food)®| Ul¥=-14<
a/etd ot Aok ds A 7FEAES AH Aol T o= deAlRE ¢ o] 7t
g - 27 glo] 2HApPE AT 4 A=E YE ol 71E - 2EE AES gRbth tha2 Frozen
Pre—cooked Foods®| U|RE FZo|th AlE 252 % Salmonella 4%, A= 1g & Standard

A lo =

plate count 100,000 ©|s}, 4]
Staphylococci 10005, @ Y& A 7FEE A-$(prawn)e] ¢ 500 o|st2 A4t it
% UJAESH 7]Z(Microbiological Limits for Food, STANDARD

L6.D& 2Asto]l gsta Ut o] 7|&2 A E AFolu ATl Azt At s

1% 1g & Escherichia coli 9 ©|5F, A% 1g % coagulase—positive

- 265 -



Gt A1 B AHEIIEL THh o] 71FS SHAFo AERY AR £
E2 AHgHL 98 A2Aelt AXo] HE U 4+ Yt AN RE] hE BHhIA
2 9% 4 9& 71%e| "rt
- 9=
9 U ABd % 74 melo] o WH =7E 1990de] AHE “AEHAH (Food

Safety Act)”, “Boldaltel Ar8sts w¥” 1999dof AAHE “AZFAY (Food Standard
Act)”©] T}, 2000 A =147 (Food Standard Agency, FSA)©]
Elessei=
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AN, A=A i, AE 27 i, AE Yo, AE7EY FA A
SH7IE AE A 719, 9Y & 4FE 29Tt 9= FSA F 7HE9 HHuyER
Atet Tt Food Chainol fofigt 932 vl 4 Sl= 759 A®ol st ¥ &S
Zote] thsRtth A, s@ESE, 1 9o AT 2 TSP ARL(Public Health
Laboratory Service, PHLS)O| &l Hdd Ald 9L 7} o] dFE Yot HS 544
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M3, HPALAY e o Zu

ZY(Campylobacter jejuni), H}"E]Eii M2 (Bacillus cereus), dl2AYol AH2E2] €7}

(Yersinia enterocolitica) 5 A% ] AEE oA = ot ook A 5 AEdE 7|2 9 44
oA AFEdol tist 4 0] 73 o2 Aotz AFol= AY4S FE3t EF A8

2 AT YolE AuE, WAT, BEAelTol AEHoE Sl

)
ujSEeh ofel iR yehe RESE Bob oflst AFE FeAstel Py @
AN SRS GAI5te] Fefsta 9l
SAER FA] AsRANE AAte] #A AES welstn 71 Y e o2 FER
S 7133] eItk ®3F s A AE 9 Hed e AES AAH glol ARt
C =

=
| A= =2 =
5 A& #e|E st

0%

U, HEAAEY A 24 D 2HA QTE BA

() ABSEAe] Yebatd 3 ML 2TAE
HEFBAF et sulte] 14 BAsnA e vlolo] U AXNG, UHFUL
Moz 0139 03URH 20134 1087k ABALHIAE S AREAE AP0
AESHAE FARI 2 skt d¥ = 200 127, 30t 129, 40t 89, 50tH3F, 60t
2 209, o4t 1650] B7stec

= YAYAL (DAFE LHTQJ AL 3

of.
o
=)
ot

ot A& o|glehy, n|PETHE EA
) A= 9 o
O A=
B2 AYo ARgsH AEL 3HRAAQA A E(Haliotis discus hannan< AHEStE oy FA7|=
110]~180]/KGE] AolSles &S ARSIt ARe e84 AHWANDOABALONEKOREA.
CO..LTD.WANDO.KOREA) T+ AYSAHELIMSEAFOOD. CO.,LTD.WANDO.KOREA)o] 4]
Tufstl o Awe] FujAl7l= BY FuistRlen U ARSI
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mE Wil 2~43] 9HEsta ohA] E2 AHFo] Yo T2 AYE wES & 2EAE TE

SA1A 002N HCl 20m¢2 =<1 th2 108] SAAIA ofijet As 248 A2E ARgsklth

?1e] 248 Al otu|eqt A-8-24 7] (Hitachi L-8800, Japan)oll
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M3E. S e 2 2
(& 3-181) Z=4to| [ajotO|iit B
(mg/q)
=49 72| ofo|=
P—Ser 0.17 Tyr 0.77
Tau 14.43 Phe 0.41
Asp 0.52 b—Ala 0.14
Thr 0.45 NH3 0.16
Ser 0.34 Hylys 0.29
Glu 0.56 Lys 0.36
Gly 1.7 His 1.65
Ala 0.62 Car 2.05
Val 0.46 Pro 0.65
Met 0.36 lle 0.36
Cysthi 0.52 Leu 0.38
Total 27.5
(B 3-182) M=ol QalofliAt 81y
(mg/q)
IS 7| ofo|k=it
P—Ser 0.39 Phe 0.15
Tau 13.92 b—Ala 0.05
Asp 1.33 b—AIBA 0.05
Thr 0.72 g—ABA 0.01
Ser 0.94 EOHNH2 0.06
Glu 2.78 NH3 0.46
Sar 0.06 Hylys 0.05
a—AAA 0.12 Orn 0.08
Gly 1.72 Lys 1.2
Ala 1.21 His 0.25
Cit 0.02 Ans 0.29
a—ABA 0.01 Car 0.02
Val 0.88 Arg 2.16
Cys 0.1 Pro 0.55
Met 0.04 Leu 0.15
lle 0.58 Tyr 0.53
Total 30.37
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ARFel 0B Azkel 4EFUo) F3lo] HYRAL. oI F Sol YUATS 2P

Astel AAl 59 BAd4E

= B HEHA 20 oMo FAow F5ho
I5mLE A or 3ot #HEHPAl T80 F26hA| %‘E% F0| 5t Al 5%61 345
o] o2 7lgoluA At v 2 =

$Jste] ThA] EEFHHERA] 3~5mLE 7Fstel S AR o 73% Zjiﬂe H—}Od s 7Hg
H7EA] O] AIZRE 20+ o) Aastox= SHETh S HERHAlE AFR Sk 35~3
TCOAA 24~48NZHAEA o] WAL 35~37C oA 72+£3A17D) vt B EMofx] & 9Z9]
e A4S stglon A (& 3-183)y1

il
)

@ (E 3-183) M= Ojd= =4

HAte= CH| At

Ut CFU/G 3,200

&= CFU/G =4E

2| AH|2/0F 2L AIO[ERHA CFU/G E4E
CH&R0157:H7 CFU/G E4E
Atpdiat CFU/G E4E

HIAIA M2 CFU/G E4E
SMZ A CFU/G =4E
Hgt|Ee| CFU/G E4E
S2AEZ|C2 HI2MA CFU/G =24

2t EAAES A=E

(1) AAsdE Az

B2 Ao ARESE AEL2 StRAQ HAHE(Haliotis discus hanna)S AFESHR oD 7=
110]~180]/KG2] AollEe HES AFEoI Tt Algs SR AG A B Ao A

Fojstg o] Azel Fu AZIE L Fofste] U AL,
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H3E. A HE 2 Zat

= 27 AlE, 13FAE, 2233 kE50] A& Eoto] AlRstglon] AR Az
o AHE 100keo] 10%FEZ 712 HAA L2 o] &5t oF 15~2087F 85C 0] LwofA upzHAl
o7 AAHsE T 13} A2 oF 90T 9 2=9 FolA AHE HE 100kget 200282 =
A 1027F AAIsEAen 22 Apbss EQE oF 95T 9] 2=oM & 100kgt 2002] 8 2] Eof A
10rpme] £& 8 71 wEb7|E o] 8ste] 108 & A&stYth x2S 22 A2 s 7

ZF 5CeF 10T @A 25t AR

P

T o

B ApARe] 4EUFE AOAC WYow MBS A Biste] sgo RAE W ¥
T 3

A7](ML-50, AND CO., LTD JAPAN)& o]&3lo] 105C Ad7tgdAzrye=

@ At

Az A&AE0] WA A oS opwy] ¢istel MRA|Y] 5 AHWL AHET
R vayoR Wostgth Z7te] ARk ASLES delst] Axe A&HEY s
A EARE A9 109 BAtedo AEstdon A ASE AEHRe o

o
S oF 1Y YAEASI ARSSER O AlRE= demX4demx4em@] FAHIE TR AEF

o Algs i ot AR A5t st
fe=]

@ A+A}

D =Y
A AR ETFS (F 3-18D% o A52=0| "o w2l #EeEo] 5T @2
229 AHHELE 2%, 10C R HE2 3%, dyb2rolA st A8 69%2 B2 2

=A TEEH(%)
5C {22 72405
10C R22k 73107
BRI = 69+0.9
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@ (E 3-185) 2x¥ ZsZAF &t
kK E S5CHRE 2 10CHE 2%
A 45+0.2 42+0.3 3.7+0.16
ot 45+0.3 4.3+0.27 42+0.24
Sipal 3.2%+0.23 2.6%0.3 2.1+0.33
MHHUIMS = 3.7+0.17 42+01 3.4+0.26
@ A2=

HEO| 23} A&HLEE 7z 95T, 90T, 85T 2 A|Z3 HE

Me 95CollM Azt Asidse] 7P a2 7EEE 7H

2 FAAe Az 3 gy
O A=
o Aol AR GAAE AAY, Fuh AR, He 555, 9 BY, BUd,
2], 0bg, QX vpd, W 28w dAt AR FyHde, el 727t &
Sgsto] ARgstRey Ares SEHOMAF(WANDO JUNG-A FOOD.CO.LTD.W
KOREA)OIA Ftofjste] ARgst ot AdAES YE2=oA 39 oy B3 T ARG

v BEAEL JeoA YRBU T ARSI
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H3E. S e H Zut

@ HAA S A= T

HAAE A, AE, 24, 229 34e Fot Axsten AARE Ay AAG

18.9%, ¥t 7.12%, e 3.56%, B2 2.1%, SIF 1.78%, B 1.57%, B 1.37%, B
0.8%, 220t 0.68%, U= 0.4%, LA 0.4%, BFE 0.4%, HEZ2E2Y 0.16%, BAIE 0.16%,
LASY 0.16%, FUHH 2] 0.12%, E=2FL 0.12%S Z+7F st o] we} 36t Ab
g3tk AR A= A& 10kgol 0.5kge viEate] ARgshAl Hrt

AT AzsHEe (E 3-1860F o] Ui -AF - As - FA - & -2 -4

- QEH - B - S5FR o] R

@ (& 3-186) =M= MESHT

o T 1% Xp 23t At

==L ) | H=AE 4 (95 10%) 4 (95°C 102 4
o x| ) = > TE£3) 4 A 4
oz 4 R 4 &5t

L4 d
HEe HHBS /O 35 8160]/ke®] HBL ARGETH M=o Eho| et XA
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ulfe

(1)

O

i)

ox

% i)
=)

>~

9 gro] WskEo| APl nE Fo|E 2Fkth

0 22
A2 AANALS e 2o WAAAS A AT A o] BEHL vy I
N8EO] AAE BAY Hzo] ke AB] A JwA uleld S0 Yot @A
FAGOI M AL FAHE U Aol AHHHE AR BT ojzkrelo] A, A
Be, 259 H4o] BISSAY AATL of2le SAARe] EAtOE sjzke] AT A
b masit Hzte] RAE AARS 12 8RS uf of 0259 RAE AT Yo oo
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(3) HEAIA

Aol g dold 4 Qe olul, ol ¥ =H;HE At WBH EAske =
A "Hele 3 2 aHEobso] 27|d Ao AR I YWY e AAE
= 12 H3E W oF 0259 FAE 7K ey njert HEeE(8n Ees 9u)T

7Fobe A¥e Holv ulert WeaHElisn] B leu)dashe dFe Holu HHHol

YT dzte] s AAR HBo] ASES olgste] AHsts THoR HEAT|e )
48 22 9 s|etRolo] o2 UAAE BHoz dth AHFHL AXA

=
L MBS TA A AAMOE HME|E Gt

=40z ke 12kef 23F AR
eN

= o XA Ao FH| LWL YRS o]
NZE FEAL 5 YRS Bk AlZto] REF A HEYR| d|AHE
2 20 H9 A2 GEr} FopX I ofu], 0|37} WY

[}

) &
15~25TOIA 1~2A1ZFIAIBHE SE7h obd 49 dso] AAXE diol WAHT AY
o] Eaz Aol BEskx gobith Eak Azt BTk A4S A7 Tt A

Ao ERE O M| WS MO WAH o] TA ATl LA

8) 2%
dE2e Box(ped B HLANEE WATUE)] Yol AW EL Zahagzd
(pe/evoh/pe)ol EAsto]l ek U WAL S 71d & QuE o] g7|oke] Y& Ahekstol

&7 e FHoz Tt

o2 —1 11—

©) d<t
121C, 25%, 1.6~1.8km/cm2,0.16~0.18 mpa)2] 27102 7ItEAF7|oA Botste] BoE A

Fole 27148 % 714 ndel SdgdSs SHLE S
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(10) B3
1~30C 9] AFEAY 2ol Bao] 7hsste of 2zt Hato] 7hset 4o Ut

ol AAE Az

(1) ETAHE

7P 71248 o THe SARAES A TIEs SAHE] Axgyle] wheb AlzxstA
Ho wiguls (& 3-187D3 Zth ESt 4R F vhs, 237 5o HARE YEHoME
(WANDO JUNG-A FOOD.CO.,LTD.WANDO.KOREA)o| A Fufste] AR85HY onf 5] B A E o
A RE U] & 80meshZ 4fsto] 235t AMgstGon AR Hile 9 PYRE=
(AF 3-242)¢F Zon] AH8A) FOARY ESE 7|AstATh (O¥ 3-243)2 AAELRE A=

5 EAH ot

@ <(H 3-187) EHXS HZHHEH|

=3 HH |
N 95.23
M 3.75
okm} 0.33
M2z 0.16
2= 0.1
525 0.08
g2 0.07
Bt 0.06
iy 0.03
2=0t2| 0.03
Ot 0.01
x| 0.01
HIZ& 0.01
oS 0.007
SAE 0.007
Al 0.007
ZL|mH| 2| 0.005
ElglZ 0.005
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natural
temperature snnce rl |s stenilzed

Feature of the Product

s used as a hlgh gfade food material which is suitable for:
urposes increasing the original nutritional contents of abalone.
dy-to eat” product, you can start eating without having to cook .

: aiter the tastes-as you-like by using rany kinds of sausesyou—-1-

s health-oriented foodis boosted with flavors using only:
gredients. ' Also this pmduct is ea<y to handle and store at room

No ﬁ:od preservatwes and énlﬁclal ﬂav@r enhancerf

. We femedied its: shortcomu'lg asitis kntvwn forits :cinfﬁcultyr in .
cleaning abalone Itis easy to cook in a short amount of time. As it has
mild taste and feeling when chewing, it is good for supplementary food
for the elderly patnenl and pregnant women : :

' Canned Aba!one '

.Kma.s. .D.fIhS Pr Dducls

=

Place of Ongur

1. Pure:canned. abalone . .
Atype  Met Weight 400g /D "\ e\gm 14Ug
. (B~10pcs); :
B type' Met \“.'eight'2ﬂ[lg /D Weight 60g
(2~3pcs) . .

1. BrowniAbalone) Soybean sauce |

- Premium item with:deep flavor -- amino acad fortified soy sauce

onpork. chicken... I‘)Ianlla clam.. Katunbusl:u and ex_lracuau of _.
seafood :

Matural' Seaweed sayca . . .

- The well-being item contains natural flavor - kelp, seaweed
fusiforme extraction of natural seaneed abalone Iuer
Katuobushi and vegetables &

. Beef boiled in soy sauce ¥

- Soy sauce on extraction of seafood suchas kelp and heallhy

fegeiables
“Balt Yeast Extiact sauce AT S

- Flavgred by addlng vanous natural seasomngstothe ex!ractton
of natural yeast

-FIaJor Matural -'Chlcken ! ulgogl Cuny -'Cneese eIc

x)

[

Korea
st orage : Rocm Temperature

2. Metal .canned abajone
Met. Wi eught 425g | D. Weight 1609 lS~1Upcs;

Kinds of the Prudacts
s Blcwn(i'-\brxiansj Soybean sauce =
- The premium itei with deep flavar —amind acid fortifid 0
sauce on pork chicken, Manila clam m;h!and -
extraction of seafood
Matural Seaweed sauce..
- The wellbeing item contalns natural flalor
fusiforme. extraction of natural seaweed abalone liver, ©
Katuobushi and vegetables
Beef boiled in soy sauce
" - Soy sauce on extraction of sea food such as kelp and healthy
vegetables
Salt Yeast Extract sauce -
Fla ared by adcimg various nat ral seasonmgs rothe E

b

)

'y

- Fla'n_:-r Matural / _Chlcken ulgogif Curry / Cheese etc!

Place of Ongin = Korea:
Storage Room Tempera'ture

shelf Life : 3 years -

kelp seawveed
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SeaMilieu

Convenience and Healthy Food, Abalone Hurtkake

No Food Preservatives, No Artificial Colors, No Artificial Additives
Abalone HurTkake eating with cooked rice or rice porridge.
Abalone HurTkake containing abalone produced in Wando,
the most uncontaminated sea in Korea.

* Type of Product * Powder

* Kind of Product : Ready to eat

* Net Weight : 10g

* Packing Material : Polyethylene

* Shelf Life . 1year (Room temperature)

Abalone HurTkake is the powder typed food that abalone, dried laver, sesame seed, and various
vegetables and so on are mixed and flavored with spices as the powdered food eating with cooked rice.
Abalone HurTkake can be eaten with rice porridge, soup, noodle and various vegetable salads
besides cooked rice.

Most of all, Abalone HurTkake is good for healthy food for children.

& Abalone HurTkake with Vegetables

| G R | * Ingredients :

| Abalone 7.14%, Vegetables
46.42%, Laver 6.49%, £

& Abalone HurTkoake with Seafoods

"+ Ingredients :
| Avalone 7.14%, Seafoods
: 75.22, Green Tea 4.62%,

Green Tea 6.49%, Carrot
4.64%, Spinach 5.57%,
Pumpkin 4.65%, Egg 4.65%,
Dried Laver 4.65%, Tomato
4.65%, Mushroom 4.65%

& Abalone Hurtkake with Curry

"1 * Ingredients :

|

| Abalone 7.14%, Curry 7.14%,
Dried Bonito Flavor 81.45%,

Sesame Seed 4.27%

#301 E&C Dream Tower, 46, Yangpyoung-dong 3Ga,
Tel : 82-2-2628-0506 / Fax :

Sesame Seed 3.72%, Dried
Laver 3.72%, Tomato 3.72%
Mushroom 0.93%, Carrot
0.93%

#® Abalone Hurtkoke with Beef

|

| * Ingredients :

Abalone 7.14%, Beef Flavor
72.88%, Vegetable 12.54%,
Egg 1.86%, Black Sesame
Seed 1.86%, Dried Laver
1.86%, Tomato 1.86%

Youngdeungpo-Gu, Seoul, Korea.
82-2-2628-0505 / Website :

www . goseafood. com
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Well-being Food from Wando, Korea - mieu

No Food Preservatives, No Artificial Colors, No Chemical Additives

SeaMilieu Smoked Abalone

+ Twpe of Prodi: Solid
i « Kind of Prodi: Fishery Products (Retort)
B + Het Weight - 104
I + Packing Mate @ Polvpropylene
E # Shelf Life : lvear (Room temperature]

SeaMilieu Smoked Abalone is ensy to cook Tn o short smount of time,

We, Senfoed Co, Ltd remedied its shortcoming os it is known for i+s difficulty in
Clenning abalone,

SeaMiliea Smoked Abalone is ensy to hondle and store ot rosm temperature
since it is sterilized

As p rendy—to—ent product. you can start enting without hoving to cook.

SeaMilieu Smoked Abalone produced net only with high quolity obalone raised
in Wande, the most uncentominated sens in Keren but alse using lsw temperature

smoking methed,

& Smoked Abnlene [Regular) & Smoked Abnalene (Spicy)
peeeess + ngredients + |naredients
dbalone, Refined Salt,

Onion, Salary, Carrot, £
Sugar, Garlic, Lemon,
Orange

tbalone, Capsaicin, Onion,
RBefined Salt, Salary, Carrot,

;‘s sugar, Garlic, Lemon, Orange

& Smoked Abalene [Curry) & Smoked Abalone [Chinese Flve Splce)

+ |ngredients + |ngredients

bbalone, Curry, Onion, bbalone, Chinese Five Spice,
Refined Salt, Salary, Refined Salt, Onion, Salary,
Carrot, Sugar, Garlic, Carrot, Sugar, Garlic, Lemon,
Lemon, Orange Orange

#am ERC Oream Tower, 46, Yangpyoung-dong 3Ga, Youngdeungpo-Gu, Seoul, Korea,
Tel @ B2-2-2628-0506 / Faw @ 82-2-2628-0505 / Website : www,goseafood,com
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