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SUMMARY

I. Title

Development of low pollution processing products from scallop and

sea tangle

II. Purpose and significance

Sea tangle and scallop are representative cold-region inhabitant
marine products. Althogh sea tangle is farming at Kangwondo, the wild
species of sea tangle inhabit almostly on Kangwondo coastwise in
Korea. In addition, scallop is farming just at Kangwondo coastwise in
Korea. But, these two marine products are in circulation as low
valuable processed products or live type products. While, these products
contain several bioactive substances. There, we might to develop high
valuable processed products for income-improving program of fishermen

as possible.

M. The contents and scope of this study

Several high valuable products containing sea tangle or scallop such
as the dried sea tangle products of several types, the size reduction

products of sea tangle, the sea tangle alginate products, the frozen or
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retort pouched scallop product, and the instant scallop gruel products
were developed in this research. In addition, several low pollution
processed products such as natural seasoning powder and soup
containing sea tangle extractives, anchovy extractives, clam hydrolysis
matters and scallop extractives were developed. Especially, content of
scallop extractives was above 30% to total shell including scallop

weight.

IV. Results and Recommendations

All of dried Kangwondo sea tangle products were very stable in
color during accelerated storage. Even sun-dried sea tangle product had
very good color stability during storage at 30, 40 and 50°C. But, the
cold blast dried sea tangle product had the most good quality among
several dried products. The size reduction of Kangwondo sea tangle
could to be easily by turbo mill or free crusher after drying. The
extractives from Kangwondo sea tangle was blended to clam hydrolysis
matters and anchovy ectractives, and then the blended matters had good
sensory evaluation as a natural seasoning product. Kangwondo sea
tangle alginate had very good bioactive activity such as metal ion
bonding ability. The alginate, also, had very good fluidity in the one
extracted at high concentration of Na;COs. The good fluidity property
could be used to develop the drink products containing high functionality

alginate from Kangwondo sea tangle.
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Raw scallop meat removed the digestive gland was stable during
storage at -20°C, while that with the digestive gland was unstable even
at -20°C storage. The steamed scallop meat soaked in each solution of
naturally occurring antimicrobial agents such as onion, garic, dangui and
gamcho ethanol extracts was stable for 1 month at 5C.

An acceptable recipe for preparing the scallop gruel products was as
follows ; Rice, 65% ; Husked granuled glutinous corn, 65% : Diced
scallop adductor muscle and mantle, 13.0% ; Sesame oil, 0.8% ; Salt,
0.5% ; Corn starch, 0.5% ; Sugar, 0.5% ; Water 71.7%. An acceptable
recipe for preparing the instant scallop gruel powder products was as
follows ; Steamed and dried rice powder, 654% ; Scallop adductor
muscle, 13.1% ; Scallop mantle, 2.6% , Scallop extractives, 2.6% ; «a
-corn starch, 3.9% ; Salt, 3.9% ; Sugar 2.6% ; Onion powder, 1.3% ;
Dried carrot granule, 3.9% ; Dried laver, 0.7%. On the other hand, an
acceptable recipe for preparing the instant scallop soup powder products
was as follows ; a-corn starch, 75% ; Defatted milk powder, 5% ;
Suger 6% ; Salt 3% ; Onion powder, 0.5% ; Scallop adductor muscle,
3% ; Scallop mantle, 3% ; Scallop extractives, 3% ; Margarine, 2%.

The scallop soup product containing the many amounts of scallop
extractives extracted by steaming for shedding the scallop shell and the
natural seasoning product containing sea tangle extractives extracted by
boiling for sea tangle blanching might be evaluated as low pollution

processed products from scallop and Kangwondo sea tangle.
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A 27 FLE AAFT dAve J4FLs8T
A 54 2 71344

A14d &H A

ZYE A4 FEFAAY F FHoZ Y TR Aol gAlntel
197090 29 tAvl FAAY olF ZUxe] A Ate] Laminaria 49
Aok A EE A3 Q& B olyE AFAl A3 dulthe] $4]
25~30m*=9] uIA o] ARE ELF(kellmaniella spp.)°]l ATEZ
AA8tn ok AYE(1990)A ARG AEo] WmEW PF - FFA G
725.3ha®] &utol 3lol FiTiAwk(Kjellmaniella crassifolia) 1157M/T 2]l
AA 2700M/T9 xF7E JAsn e A2 et doh Jdd =
BT FHor s FHE AAInte S L &} 2ol Hrksty
AE3H A& FAEL Yo FE719 FEE 4FE0n A5 S HYL
2 53 o] 4~6cm, ¥ 10~12mo|t}. FUHFEE HAZ 1/3~1/4% =Hu
A THFY FFde FELY FHU 23 xAEE BRI
4ol 1~2m, & 20~30cmol™ L& Az FAo] Boh. AHAUAY A& =
of A3t 1249 ojFo| FA7 28 g AR AFA Lo
2 3y gArtETE sto] gl 4AY Yol Adez F8ITh 3 A1
Rel Hgee] 7pXE dastn Ho| Yoz F/EA Brhstn Sk
Iy o] gL FLo] Bu #H{FIt Bt FA, AEF) AY AAA
F8L YAX o] WA Ho g}

{2 Uy IUASSFEY P4 i HJAE F3E §F/FF
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Hoz wssdM M. G- WHE FF 4AYS olggol ¥l
At os e ol gHf2el qE At ABAASA 2 3 FNA
£ B3 B2F9 4% 4F02AY HNE AZFHA FAh

ShAvke ao=9) gl w1 Y4 FTEHE FHY Ui BE
T SR UAE A4AHY A ARE FHNY + Y B ol
84 Hol MHLE XY YAHIL 9o AUAY AFHFoE A
Agwe & dok Alvtel s $38 gREC b FNe AA
astelq 2357 §7] dEd FFHA T dAA fAZ 2@
A go} HololE HFe] B 5 Yom F& BAHAA WuE o A=
2 9 AR /YD Uk BT 43 FESE FHAE 5l A
AU FF¢0) 098 AFL HANAL W HATHE $A HAHD oA
39 gitel FFEF ARl olg ARFFE PAL 4+ U= 5
e &3 wHAD 9o,

oot e I AAYNH IHE AT g GARYelE BTl
1 SHUtdNE GAE A 4este Agdel ALFY A R
itk 3 Al 2AZ REAE wde] W] dAmks 23] FUs}
o s gl AEHA ¢ AL T & AR

2 a7E gAY 4EAE%Y 54 2 AEA4e ¥eln 2o o
& GIe ATENL As4e AP FRE Aol aRHez olf
9 gt Wee 23 1 AHE AYojne) a5 slelmR ok

_10_
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A24d 239 As £ ¥y

1. gAvle) 37
A dAlnt A AHe FFA AL dEide] £4 25

s 497
~30m3 g2l gwtR o] Y A3= Kjellmaniella spp.& HFL=E 19954d 5
FEE U39 AF st APl AHE3A.

HEE 19963 10¥7tA #FHE

2. AFAx9) &3
ARG TpAlote] dol, GF, FA 5& 2439 AFEE e

4L A wet FEL AYrtddzy, zdyde
ez

semi-microkjeldahl¥, ZX4& soxhletF&%, X3EL
TAsH o oldE gS AT U E FEF3EL] Foz EAFNA

c}.
4. F713 &9 ¥4
ARt BAEE GARER 058 kieldahl®s) Sd23el ¥a

A4 25meet A B5E sl MY BaA R on B 953 100mE
8o ZIAHE BHARZ 9t 24L& ICP(Seiko sps 1200A)2 3

ik

5. 29 B2
FH42 1087 AEAA FAB-ARLEADEY

AZXAE 02gE SMFTFHFT

- 11 -
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80meE WAL A FEH FE3 F glassfilter 3G-42 A7} o)
2 "7tA] o339 100m2 L3} Chlorophylle] A9 Ala49 50
mE EHZHI) @3 10% AF89Y 50m, FFF 50me, o]HE 50miE
A2 Y2 F ES0 A2E JdHEZ3CE ¥ 98 OA FHF 50m
2 43 sl A A3 FFFAUEFOR 5ty S0mE FEH® F
660nns} 6425mmol A FRE=E SA s 7.12E660 + 16.8E64259 Aoz
Zchlorophyll#F& A4S ATH F 7l2Hxo]=9 HLdE o MHirFs
9 50meoll 7.5g¢] KOHE 7}ate] zp7|mgt7] el Al 3083t ¥F3pAl ¥
chlorophyll#4] W} Zo] £2FAF 2HFTE2 AL £ JeH 24 FLF F
MU7mel X FBE=E FAH3H B-caroteney FFAF 208022 A
.

6. THAIT} S obul Aty 24

gAlet B 5gell 60%®-E 50mE 7hete R & F 3G4
glass-filter2 33ttt o] Z2-E 23] ©] HHES e &22dL 7 F 2
T FF JAZ3AY. dxE YL F&9E citrate buffer(pH 2.2)0] ¢!
F o=t 29 44 AR e ovxdl A5 E47](Biochem
20, pharmacia LKB)Z4 o}v] x4t 248 #4314}

7. Rheometero] & oA|vul =39 A= £

thAlelE Semx5cmZ A@d oh¥ AR blanching® A& Rheometer
(Fudoh, Model NRM-2002 J, JAPAN)E A}83te] stz 58 2884
G380 2 adaptor No 43¢ HdEH8 958 A|20A FAXo nAAZ
¥ Sen/min®] $E22 2 £HY 9 No 49 A7 5me T3 sensor’t
ZA € Bddte d dIde Y& FASAD. 2 =4 FA(m)TY 3

- 12 -
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@8goz FAFA.

8. Alginate®] =% ¥ AA

ZRE AZA A2ZOA 19949 8¥o] AF s WzEF dAnte
05mmed] EHEHE JatY IANE 34 alginate 2802 AL L-3Y
tt. Chapman(1980)¢] ol @t £4d AIvlE 0.025% H:SOs &9l
LA 1A JAFE F PEA FREE FAZ 1, 3 € 5%Y
Na;CO; &4E 247 743l9 60C FLFzodA dAAL 719 9 F7
T 3MiFe FUetn YA EIAT ARG A& AFdd 5%
methanol€ 7139 AN F 94 ALY JAHAES By §F
FE 718tY 39 H Al methanolg 74t JAANA QAR e =
e 23] o wEse FAF F WFFA AR alginated ANBEZ A}
&3t

9. A% %9 % uronic acid $F5A

A2 50mgE& FHRT &3AA SomE HEH F o] £9 ImlE
Haug and Larsen(1962)¢] BE&E7I5E8 Uy 9 Fido =2 7t5E&3
¥ phenol-sulfuric acid reaction W22 Al 49 HA uronic acidsE
A%gsta o] L mannuronic acidd (e FAstg  Yehydoh
Mannuronic acidZ 2.2 #4357 938td mannuronic acid(Sigmarl &)

EETLE JFFHE SAHAN.

10. Uronic acid®] F#X A4S 43 alginate?] 8498 A
0.1% Indophenol blue €<% Imld] dAFEY Alg&d ImlE 738l
50% ethanol £ 8mlE 7}¥¢¢ H 725nmolA FFJEE &A1,

_13_
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mannuronic acid EZEFY FYY L 22 WHoE Yo 7 AF
F43 v s alginates®] ¥ ¥-& mannuronic acide] #Fo =2 A4}
Aot

11. Alginate?] A x 24

UdHFE9 alginate §4E F L7 PHC2 =AY F25Fd ¥
3 334 H=A(Brookfield model 85-150-E)& Al€3ld A& A3}
Ak,

12. Alginate®] %= AL

Haug et al(1966, 1967a, 1967b)e] e wel F&EFH HE
alginate®] FTHET LolA 2 alginate®] 3 ¥(mannuronic acid
mg/g sample)e] ¥ alginate A M 2] uronic acid(mannuronic acid mg/g
sample)?] HE &2 Y.

13. Alginate?] F40°]2 A%¢Y =3

Metal ion binding capacityt EDTAFA YL A AL&siuct. &,
A& 100mge ©ol2s 25mldl =9 ZZ 0.0lmmol/ml, 0.03mmol/ml,
0.06mmol/ml, 0.10mmol/ml, 0.15mmol/m! &X¢2 Pb(NOs); , ZnSOs4 ,
Co(NOs)2 , KoCr207 2 CuSO4 €9 25mig 718t &3t 1213 w3
¥ alginate®} &F F4£9 Pb™ , Zn”, Co”, Cr", Cu™) o] A¥s

< YAY 502 F4E& AFHdd Ad9 42 AL 1% E-B-
T(Eriochrome black T) €9 6%-&3 0.02% Methyl red €94 3mig 7}
¥ 0.02mmol/ml EDTAE Y22 AAste thg} & Ao 23] alginate
8 F%ole AHYE meg/gE JYERAAT

- 14 -
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Metal ion binding capacity (mea/g) = (meq/g)= Samplei)t_.(b =0

a : Additional amount of metal ion
b : Titrational value with 0.02mmol/ml EDTA solution of non-binding metal ion

¢ . Moisture content

- 15 -
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A34d A% 4 3%

1. Z29A¢ dAnte] HFEL58d 54

FY AL A FEE AEF7 A Aoz Wrtgn e
AA X A=zH/ FF F 46%7 GARY Aoz zAHID ch(AY
%, 1991).

OGAebR%E  Lamingria$ol  20%  ZbEoln UWRA 26%E
Kjellamaniealla® 2.2 el Kjellmaniella% 2] Z o] 743 ol X3}
I e AeE FAHR Yot

ol Kjellmaniella®%<& &Xe ¢ & oy 490 /MiAnlz 71 &5
of ol A 8oz MY AAY ANHAAY FHo] & TF WA B}
=531 ot 28y ©] Kjellmaniellads] TAlvts gk AR E A Asn
Qe Fo2 A dom A W v zFo] Adte Loz
o] &7ts o] g =A Hridd.

2 A7 o] ZYagy 7t FES A2 FA Kjellmaniellads ©A 7
8 4EFUETH SA4E BN o/ &71Ed watd AFsd.

1) Kjellmaniella®] AAE J3=

o] £ tAlute 1297 FAZ 2@ tdE3 7SR ARste
A2 ¥eA Ut B AFdAM MHAANHLZ AT A= ZFA A2
ettt 4 20m AF AN HHTE GAvte dolrt 549 72cmu
9] 843 10974 62 ~ 63cmi}2 YElgel HEL 59 T o]h)
20cm o|el @& qon olF 897 104 AMAANEAME 22cm HYE =
A ¥ist7h glch v gAY FAs 59 Lol 100g AFolA 8¢

__16_
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128g A ¥, 10¥) 130gdFZ ¢F 30% ol4 uldisled A Aoz velygt)
oldel WAREEH A2 AU Kjellmaniellad TAFle AA e 2
ojgt F& 59 Hol| oln A A4Fd SHAU 8YHX vdAAZE A
&3t g9 FA7 A4 FHYAR a0 g gAY FFL AL F)
je A& ¢ F U
o9 Fo] ALHo 2 JAEL AL W BT MY Holst 5
4 o]F fold AR & RE HERAA XN&EHog nlr Ho}rly)
qgo2 FHd}

Table 1. Structural properties of Kjellmaniella spp. planted at

SaGunJin Restrict

Planted date
Part
5/30 8/23 10/13
blade length (cm) | 72.4*10.6cm 63.3+9.5cm 62.7x12.1cm
blade width (cm) 206 22.0+x4.3cm 22.31+3.0cm
blade weight (g) 102.3+29.8g 128.6+38.7¢g 130.1+37.1g

2) Kjellmaniella% thAvte] ARE JEZA
HEF AEL Fo wat 24 S8 28y 2E& FAME A3
B, dol AHAZ, &S T A8 8 g3 2 YRR W
sttt} o] Kjellmaniellad= 22 AadA A g AFHss A7)6
et 2 AEERAol @ A Aoz AqAEHI a4 we olfWHE oY
T dE& A2 Aygdd.

_17_
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Table 2. Chemical compositions of blade of Kelp

Harg:;hng ;glc-)utgi (igli?je Ash Carbohydrates
5/30 9.29 1.36 52.52 36.83
7/4 11.74 1.26 43,57 4343
8/23 11.78 1.36 32.54 54.32
9/30 10.69 115 2461 63.55

Table 29 AEEY ZId m=2d 7 ~ g¥Fd dUAe #Fo
11.7%2 Hdidl @& olF A Faste AL Roln & ¥FL &
o ¥2 #E Rolx olF 4FE A&EHd wat A&KHoz FAsu gl
o. W] g3ES 43 i 2 el Fristn it

ol¢} Z& Table 2.9] AHZHE o] gAjute] AFHAZ]e) wet 2 &=
€ TFSA Adste Zol HFAYE Res A 54 ~799 AL
A Wl Aoy tanl 24 2Y2E HIAY &£ UEE e
Aol vty Asy o] F¢ Fr1E FFol ol FFF FUI¥A FFHU
2 7 A ¥ 8¥~10¥d= Hgdge] gdrHa EY FFE e
Rtgo] S3tEe §Fol ¥31 EF FElolrxnity ¥FE & Holm
2 ome AL ZELoY HZAE B U du gz viFF A

3) Kjellmaniella spp.2] #&oluxAit 24

tAjule] F S olu A Glust Aspdl
A freotul =4t 80% ©l4E AAStL Sl
1992).

RoeZ uEA 9lo] o]g9]
' A2 RaF1 oS,

- 18_
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Kjellmaniella spp.®] frelotvlxdt #3¢ A% ZAHE Table 3.914
RE A Asps} Gluzb F frejobrlicdte]n] o]E9 o] z4Z; 46%9
U%Z AR 0% B3t AE AE ¥ F Ao £} 59 B g¥d
AT ANEY FEolueit FFo] £& A& & & UG

Table 3. Amino acid composition of kelp (Laminaria spp.) planted

in SaGun]Jin Restrict

(mg%)

. ) Harvesting Date

Amino acid 5/30 8/23
Tau = -
Asp 1467.6 1914.2
Thr ~ -
Ser 4538 56.8
Glu 1661.7 1818.1
Gly 10.3 125
Ala 2139 21.07
Cys 15.1 16.0
Val 25.7 225
Met - -
Ile 5.0 48
Leu 39 29
Tyr 27 2.8
Phe 9.0 8.6
Lys 10.1 9.0
NH;3; 15.2 10.8
His 155 16.8
Arg 29 =
Pro - -
total 3504.43 4106.32

- 19 -
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Table 4. Free amino acid composition of sea tangle

Amino acid content(mg/100g Dry matter)
Phosphoserine 7.62
Taurine 7.16
Phosphoethanolamine 241
Urea 0.57
Aspartic acid 1628.59
Threonine 30.33
Serine 34.90
Asparagine 1.02
Glutamic acid 2421.94
@ —aminoadipic acid 4.86
Proline 0.38
Glycine 17.63
Alanine 482.04
@ —aminoisobutyric acid 1.18
Valine 20.62
Methionine 1.71
Cystathionine 7.88
Isoleucine 8.11
Leucine 8.43
Tyrosine 5.26
Phenylalanine 14.28
B —isoaminobutyric acid 852
Ammonia 2.43
Ornithine 1.00
Lysine 6.70
Hystidine 8.60
3-methyl histidine 22.25
Arginine 2.18
Total 4758.60
- 20 -
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Table 4914 18F o}v|:x=it9jd mF EAdte olv At B A3
EAE A w2d A fEolrxeitF: Gluol 51%, Aspol 34%, Alac)
10%2 HA 9] 95%° &3te A& & ¢ Aok I 9 Thr, Ser, Gly, Val,
Phe, 3-methyl His®l 10mg/100g°]d #¥F=o o9 Taurine°] 7.16mg,
Cystathione©] 7.88mg, phosphoserine®] 7.62mg, Ile®] 8.11mg, Leu©| 8.43mg,
B ~isoaminobutyric acid”} 852mg, Hystidine®] 8.60mg &-f= o At}

4) Kjellmaniella spp.2] 71949 %3

AP AR tAuke] Er)dA e §FE E4F FIAE Table 5.9
etk 2 d38& B9 Ca, Mg, Na2 9% ¥}H59 o8 Zn, Mn
T HlmH FH3I] FiHHo gk

Table 5. Mineral contents of Kjellmaniella spp. planted at
SaGunJin restrict

Harvesting Macro-minerals (%) Micro-minerals (ppm)
date Na Ca Mg Fe Mn Cu Zn Cd Pb
7/4 277 099 062 107 34 51 237 - =

9/30 194 098 046 140 79 63 276 - -

53] Ca°] 0.98%, Mgol 046%°]% #F=0o] dol +& ZeTFLY
€ & 7 3tk FeX= 100ppm °|4 #fr=o o) 43719 ool R £
& F Aol Sl AHETAA $5E AFe) E F s HAeE T
HEth B cd, pbT FTEES HEHA FIH

- 21 -
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2. Blanching°] 9@ 9Alv} =79 3 9 JLWH

1) Blanchingell &3 t}A|e} 239 43

OQAlotE FELE $elie 982 F2 o459 oy AT dAq
ZAd &= e 98 /A uudy G T ZF35 deAAA
ZAE A I A7V 3 APHD Uo. AFLPe2 §
Zte] oy 7154 H7ie AAAA dF H&F7t 2AA FRHAA H
o] £ A= HF}t F7IREA W7}t oy T EAFH
AHlo] AgFagle]l Ha St §3) gAute S Z2{FA g g
239 =7t st adE JEsrde wEAsA go. gAnky =
AE QAN e TPEC A 78 B4t Ao

Fig.lol A A}2 d¢aA A% dAnle] FEE 23S 238 19
AAlobeE 1.79+0.13kg/me] FEE BRPoy A&5F Fol= 0.87+0.05ke/
mZ ZaHE RoZ YeUA A& o3 dAvte] F=rh o ANMAE
2 gaste A€ ¢ F

2) Blanching AjZtol] & 9] ¢tAFA

Aol E blanchingdld Z2F2 EA QA Az 24L& FA] AR
3 B3P MAQA 229 carotencid?d) M E7F JEIY 54L& WA H
ol 713A4e ¢4 FAEdn & + vk 28y #EF blanching2 &
9 3, WEE §& 5 oIANA FIZE AT 9] € F 3
t}. Table 6914 blanchingA|Zte] wg Ao AP ES RH E22Y aE
blanchingA|Z+3& ©&o] ta Zades AL BJoy F2=2I be
blanching® carotenoide 5% 7}9 ¢ ZA 9%& A Fsth

- 22 -
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2.5

Hardness(kg/mm)

Raw Blanching

Fig. 1. The effect of blanching on the hardness of kelp blade

- 93 -
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Table 6. Deterioration of pigment in edible sea tangle(Kjellmaniella
spp.) according to blanching time.

Blanching Content (mg/100g wet)

Time(sec) chlorophyll a  chlorophyll b carotenoids
0 353 130 12.01
5 390 143 12.23
10 366 125 11.62
20 350 124 1047
30 371 123 11.89
45 325 138 10.06
60 385 144 12.09
120 391 128 13.15
180 303 124 9.04
240 197 115 6.92
300 346 117 1175

3) Blanching®] @& TAln} A 43

Blanchingdl @z} F4¢ tAnt JE9 §3Fo] duA o
blanching §A] Z4 471 A= AL 2L 56 343 £5
57 qEo2 AZdr I olfE A5FY d59 o] 24g HA ¥
7] HEIH o]RE FFH3Y 1R, APE L oW I A4S B
Y2 FHH US3E B 4 Ao Table 7.914 blanchingAlZtel] wh&
gAlete] AzxnPEY FARLE AP 2H4E BY 719 187 F9

A A7 U ol A9 27IFAY 60%FTNA AdAHE R

B 4 Atk vAntY] £F32EF0 13 ¥ 60%<U RS LBsd
FFEINFAET F 20%7tFE GAnt 2A K BRI A2 FHH
o, ols} Z& FAl9 WstE F2 Fr|EY 27 frEolrity &&4

N H2XEE / s8E=88

ro
P
0B
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N
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s
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718t Aoz A

F&0129 & ¢

o &
g

3] Table 8.914 BE uxY Ko Nas 17}

T
AL & 5 A4

Table 7. Weight loss of edible sea kelp during blanching in boiling

water.

Blanching

4 6 8 10

0 05 1 2

time(min)

Weight loss in
wet base(%)

Dry wight(%)
Relative yield of

1169 1069 1657 1740 1734 1794 1880
628 6.70

0

1079 858 770 756 651 651

100 7952 7136 7006 6033 6033 5820 62.09

soild material

Table 8 The contents of minerals extracted with hot water from sea

tangle(kjellmaniella spp.)

Extraction Macro-mineral(%) Micro-mineral(ppm)
temp K Na Ca Mg P |Fe Su As Zn Cu Sr Mn
40°C 546 173 015 022 029 (3628 3840 1555 - 254 1753 116
80C 695 180 018 026 030 (2343 9055 13.00 064 1247 23.37 314

3. GAvte] Az 2 pus

1) A& w& YAvte +£5&
TGAlnbe Az @ 20 %34 Dot Kjellmaniellad thA vl

ASHE. M2/ s8R

v
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AFxd BE FEELEE ZAY AR E TabledlA BW o 50%0) @83 Q)
o FEEANE BY HoldME £3&0] 195%2 2R Qo e
ME 389%9 50| doju Holnte F9 £580] 4538 & AL ¢
T ARG AAH oz ANY F5LL F 50%AT.

Table 9. The shrinking ratio of kelp resulted from drying

Raw Kelp dried Kelp

Kelp blade length (cm) 73.2 58.9 (80.5%)

Kelp blade width (cm) 20.6 12.8 (62.1%)
Shrinking ratio’ 50%

* Shrinking ratio was calculated by the equation of 1——% dn

raw,

2) Az M gAn Azx&E

Kjellmaniellads tiAlule Autz oz 129 Ao Aer] A Fslo 5 69
3ol Aol Aol &RHI o)F YR v dAFZE ALsn 108 o F
FE 550 343 AYHe Aoz #HA 1 gl ofe wit vl
o]l #5d 8~10¥ Atolo] MHAsY DARRFIE= Ho] Ao},

TAjuke] Azee BE HYA2RYo] o] &Hu oy gAnt F QA
A1719) 793 89L& Avlr|dol AR YT ADAHY 2 3 AFY
Aol 2A Ag WA H A9 AxHA X3t PAHU i)
Aol AFe FRAol d43tA "t

Hoe olg Z& dFE FHI Astd 7NAAHA dxyoe] F4E
Az o] o]&H1 vt dFARYe] 713 d AlgEHI glon 12

- %26 -
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o % AFFH &3¢ TA} B $5% FAY AFL YArs}s)
At Ao Y WFIARYE HZ dugHI Y FAolth thAlnl
€ 98 2xdA Ax3n AREEE vIF FHXE Fig2qM 29 30T
o AL YFor AXRY AT AT o4 FARol 28 FHALY 60
TLEFAEAMET o 323, 80T e 2AF A=A A3 A=z +
AAT.

3) Az me FA A

gz79 Fd Bl 4oz AYgs Fgrjges BANA 9. 5
3 AYge FL AL de AL A Hrsie 2 dU8L E229% 7}
ZHxol=F Aiolt}t Table 10904 ARME) wWe i) FFe &
HEY YEAZRT Algdry FE2299 FFo] M A dgytey
F Ft2HxolE FFL 18m%E EF 1Z2F FLEY @A dEbtoh

Table 10. Stabilities of total carotenoids and chlorophylls according to
drying methods

(mg/100g)
Drying method Total chlorophylls Total carotenoids
Cooled air drying(307C) 343.10 1.89
Hot air drying(60C) 224.25 2.28
Hot air drying(80C) 274.79 2.70
Sun-drying 90.20 1.34

-97 -
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100 -

D o]
(=} o
1 1
1 T

Dehydration Ratio(%)
-
o

—®— Cooled air drying(30°C)
—8— Hot air drying(60°C)
—4&— Hot air drying(80°C)

1

1 1 ]
] 1 ' I

0 2 4 6 8 10

20

Drying Time(hr)

Fig. 2. Dehydration ratio of kelp in hot air dryer and
cooled air dryer.
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Table 11. Comparison of amino acids composition in Kelp dried

to various drying methods.

(mg%)
Drying method
Amino acid Sun drying Cooled air Hot air drying
drying 60T 80T
Tau = - = =
Asp 14676 1914.2 1377.8 11336
Thr - - - -
Ser 458 56.8 46.4 33.7
Glu 1661.7 1818.1 1624.8 1581.8
Gly 10.3 125 11.2 10.7
Ala 2139 21.07 160.3 105.6
Cys 15.1 16.0 13.1 10.1
Val 257 225 19.8 19.2
Met = - = =
Ile 5.0 438 44 43
Leu 39 2.9 2.7 29
Tyr 2.7 2.8 2.7 26
Phe 9.0 86 8.5 94
Lys 10.1 9.0 9.3 89
NH;3 15.2 10.8 11.0 204
His 155 16.8 16.9 145
Arg 2.9 - 5.2 -
Pro - - - -
total 3504.43 4106.32 3318.10  2957.66
- 29 =
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gAlnke] 8 SxF4e) AeolHL EAEd Glust Asp2l Av|4 o}yl
=4E FEE AEHE OdF Fade Aoln o] EH o2 TAvs dEE
ZE A8E o]&FHol gv. ¥ opx4e G 93 dA T
53 33 T ¥ Yol AL FHF T4Vt dojdd. Table
1LoA4 dzYYgel] M Fopr)ayd FF24L B YFAZT A&
A gl MY EL Ut dEARGAE Faotvixaty st Az
& 2 F At

Table 113} Tablel29] A2 B v 8] & AZA|e] Bo] AR 314
AR} B BFAXRI A FQol $54F GARLE ALE F e
22 AaEd. & FES WIIHE dAEAIEoIY HA 85 ¥FA
2§58 F29 AFE AAdste Ao] uviFF3ch. FH Table 129
AzLY e F84 4049 FE E4E A5E Y J4dzv

CEFAZ7 TCALAZY QTEFAZEY wo} AATE dA o

& F8A4 GUAY FFol FAEE B 5 ok mEbA 2L &
Qaely 77144 & HFste Aol B3 "e 60C2 g¥dzste
Aol vtgAd Ao 2 Alad.

P

R

D
L3

Table 12. The content of water soluble alginates of edible sea

tangle according to drying methods.

(%)

Sun drying Low temp. Hot-air drying
Wando  SaGunJin drving(30T) 60°C 80°C
2.23 424 335 432 3.42
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4) AzgAnte AFx4A
dxFY ARTe FFRwe A9 HIY2 yehdn. FHAYY g4
7 2oz Ao FEMAE ZARA A4 FEFFC ted
< AHE ay 01529 AR3e Aol A& HAE Hagses Aew &
SA Ao 22y ol e = AXFEUE YA 2L AR e
4A FAAA Hol AZo] AHA Aot Wb shed & & FEFF
oM FMAA e WY Yol Wasdi.

Fig.3o]l ueld tAlvie] sEFH FEEHA] 4a@FAdN 29
AEAY ANIRNEFE Bolx U, FMAe AEE 4P 2 Figd
ol BE wbAY aw 0.00~0339 AT AL ¢FHA AFzHes ¥
MAT. aw 043~0.640 AFTE AL 7HFAE F2o] A FHRHG. 53
0.00~0.23% AZT AL TAlute e @Rl 7t2 - A2z FAzle
4 033~0649 A5t Awed 22 FHHTG aw 07590 AZE A&
FEetAE FMRR o Fo} goE FAXA] dn dHHYE Ho
FA 0.94= B0 B 22 FHALH 08lE o}F H5I i
o] Z#E2HH ay 0752 AXH U5 GAvY 2GS n2e § /e
o Bg @& ay 06%20 AAste Aol HEHT Aoz 4AIY,

5) &3 =1

GAIrLE AEFLAZA )42 W37 8] 257t Basith oA
ot ZAZF d$ A AxF Eddlde ge gl Ut 53
FEEFol B4 A&l A %S vtk dEY YBE AFY A
$ ZRsA] &S AHE BEsA Hau a6 wet 4IFFY 'S F
ok gdAlel 2A7 5554 S EHF5 &0 HasA =) giel 3
o & ay 030187} HEE =3 Aol WAsir.
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WATER CONTENTS (g/g)

WATER ACTIVITY

Fig. 3 . Relationship of water activity and water
contents of kelp.

_32_.

=]

NZEX :JtelH-CHAIDIS 0128 H36i JI2AS e M2Xd s / sEsM2



Fig. 4 . Ficture of pressed kelp into fragwents stored at
various controlled RH(0%~94x)
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IAEAA thAlet ZA7E 27] gBol 2EH7M HAEF JRAAA
8. olu A& HE Ed71EE SiHB Fol uEA .

TAREe] Ao wE EHAEE HU% ZIHE Table 1394 B
z71oE Akl AAE FF Ert F LAY TE oM E Ho
4 #7t aRHeE IAYHA] FEE B F Ak oA o] v|EHH
DAYAS] B2 Wasly] oz oue A2 AL g g 2y
& 3 o] urEAsA .

Table 13. Size distribution of kelp powder according to crushing time.

Crushing time (min)

Mesh
2 5 7 10

5 3.61 2.18 2.90 2.52
12 9.03 345 3.08 2.88
20 28.16 1597 1341 9.35
45 19.49 24.32 4494 19.78
60 8.84 16.88 15.04 21.94
80 5.60 544 6.88 6.29
100 25.27 31.76 38.04 37.23

S 3EH9 AR 247 el AZE FHH glof YR old
o AL woz WEHES 478 Aoz A A4 B4
7 g A Ee BoE

Table 1491& 24719 BRDoA w2 GAnt 2T Qe
Eg vetd dijeld, ojdste] mEW AFEH7] B HRAY 4% £
A7} Bo A Tl 2R AZ2E $ e 2o vehg

4 ¥ 80mesh o]de] & o83t AWAxo] H7HE A% Figh
AM B utA Y 27 4%E WIS w W wolsb oF 20% St
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Fig . 5 . The pictures of breads added sea kelp powder.
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F=5 A% A5l PHHUAY. Ade ta oTHey A =2 &
& ST g3 sto] S5 AF] HAYTh

Table 14. Size distribution of kelp powder crushed by free crusher
and turbo mill.

(%)
Mesh Free crusher Turbo mill
20 = 0.6
45 19
60 28
80 53 86

Al 8LE roasting3t® ©Av 559 HA WEo] 24HT AT &
H7t WA} =3 roastingFete] FE0] TR xFo| A%dA H
o] & &0l FE AR 7|HFHY roasting¥ § £} Z2H#E Table
1591 vetligict. 2 A3 @29 roasting® A o] 80meshE FIH3=
Ao vl go] oF 5%7tF F7HY Aoz YERY. wEgA BEHITAHN =
A3t7] Aol roasterol A 132} roastingdts Aol vl T Aoz Algd

Table 15. The effect of roasting on the size distibution of edible

sea tangle crushed by free crusher.

mesh not roasted roasted
over 491 2.60
60 mesh 1131 9.14
80 mesh 83.78 88.26
100% 100%
- 36 -
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4. A v} 405 S0 A/F

1) 35°)& Fxd o alginates} F40)27e AT

Alginate 0.1g& ©o°]&4 2ome] Folx 7] 0.01M, 0.03M, 0.06M,
0.10M ¥ 0.15M9] F&°]2 &9 25mE 7}5t4 alginate’t 540l ¥
3t AL E Fig. 69 et o] ZFd w2W tiAvl alginate
0.1g2 0.0IM3} 0.03M 25me&e] Frd F&ol2E 2F £& AA}AS.
ety F&ol29 FHA wWE EFFHEY Aol E & UlH Y
0.06M 25mE 7H3tE We F&°]29 F7d wat LA 2@
Aolg B¥Y. & PbE 13.006mmol/gd #©;E RFouy, Zn"ES 10.80
2mmol/g, Cr""& 10.732mmol/g, Co'& 10.382mmol/g, Cu""& 102
78mmol/ge] #*& BT F gAul2RE F&F alginatee 59 FF
o wa g g FAYL Bgen, of ¥ FHFPd wE YIH
alginate®] S&0°]2 AT WZE APsie v=9 71€L 0.06M 26m=
3ttt

2) 3% 8vld NaCO; F=°] W& alginate$} F&o| 239 Z%%

THol& T 006MoA F&E9A NaxCOs Fxo @ 3AL F¢
F&3% alginate®} F&oleHe ZA¥RYE Fig. 79 HEAS 1%
Na;CO; 552 F2% alginated) 2¥5L Pb™A 7Z4$ 13.005mmol/g,
Zn"'¢l A% 10.802mmol/g, Cr’d ZA9$ 10.732mmol/g, Co"'d A%
10.382mmol/g 2 Cu™ ¢ 73$10278mmol/g oUW Heol FEF LAY
Na;CO3; §Ho2 F&3 alginated] A5l A4F #2439 3% NaCOz$-
Ho2 F£F alginated) AT Pb7 A 11.980mmol/g, Zn"'<d F
£ 9560m mol/g, Cr"2 7<% 9.360mmol/g, Co™"¢l % 9.206mmol/g 2
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Pb**
Zn*
cr

lon binding capacity ( mmol/g )

¢ <« pR O

cu*

Metal ion solution ( M)

Fig. 6. Metal ion binding capacity of alginate according
to various concentration of metal ion solution.
( alginate extracting solution ; 1% Na,CO,
extracting time ; 3 hrs )
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4 l\r\.
'312-
£
£
2| :
©
Q.
S
N} 6 -
c ® Pb
- s w
) & Crt
e 3T +
o v Co
= ® Cu”
0 | | 1 | 1
0 1 2 3 4 5 6

Extracting solution ( % )

Fig. 7. Metal ion binding capacity of alginates extracted
from sea tangle with various concentrations of
Na,CO, solution. ( alginate extracting time ; 3 hrs )

;Y =-0.38x + 13.30 :r* = 0.9606
;Y =-0.45x + 11.14 ;r*=0.9536
(Y =-045x+11.02 ;r*=0.9144
;Y =-0.40x + 10.66 ;r* = 0.9360
;Y =-0.56x + 10.63 ;r* = 0.9089

o4déP>n
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Cu™¢l 7% 8554mmol/gel 3, 5% NaxCO; 4o 8 F2¢ alginate:
Pb"'# Zn""¢l 7% 11.488mmol/g, 9.004mmol/g, Cr”, Co™™ @ Cu™"'¢l A
8.939mmol/g, 8.763mmol/g ¥ 8.050mmol/ge] A¥5 & BT olst T
AN & F %ol L X9 NaCOs2 2§ alginate 458 &
gol239 AsLe 7BAsF o, alginates} B0l FiH ©E g
9 dgldAE Pbee FA¥Fel /M4 ZA JdElg I, Cu"He A
o] 7}4 &AL Aoz yehgton, 1w zZn”, Cr'" 2 Co"2 AMZ M4
d A5 S 2Ad. FE8vd NaCOss ol e d¢sy 224 %e
PAHAH 2 EAHUE o Pb'd Zn"Qd AHS AL Y = -038x +
1330 (r*=0.9606), Y = -0.45x + 11.14(r*=09144), Y = -040x + 10.66
(*=0.9360) R Y = -056x + 1063 (*=0.9089)& ettt AAASE
e 539 AT 090 o¥eE wi$ L& ABTAAE RY
alginate®] F&o|23¢] AFFol F& 81U NaxCO; Hxo vi-¢ LHT
FAZE &€ JYeHddD. 2 F PbY alginate®}d AT YHYE @
o] 133022 & F& o] Bt} 453 E}AT /1€ g 0382 ©
ol HeRt oy FE24vle FEWd Mg AA gL
€ R22 eyt g F£0l29 Zn”, G, Co™” R Cu” & Y
W gto] 10.63~11.139 Hlxj g& Beln 7]€7] %= CuolA 0562
2 i 5 € Role A& AYsd 040~0459 v=F FIS RA

-

ko)

3) FEA L W& alginates} &0l 9 A

Fig. 8% 3% Na;COs&Ne 2 FE&A|te W3le wgl F&3 alginate

F&ol2e AL vetd ootk IANES +&F alginate?
A%5L Pb7Y A$ 12.199mmol/g, Zn"Y A9 9.943mmol/g, Co™*S1 7

-~ 40 -
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= B Pb*
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2 3 v Co*
g ® cr
- ® Cu*
0 1 1} 1 1 1
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Extracting time ( hr)

Fig. 8. Metal ion binding capacity of alginates extracted
from sea tangle with various extracting time.
( alginate extracting solution ; 3% Na,CO, )

B Y=-023x+12.46 ;: *=0.9547
A Y=-.022x+10.12 ; ?=0.9765
¥ ;Y=-024x+ 9.85 ;r*=0.9671
® ;Y=-031x+10.14 : * =0.9855
® Y=-025x+ 9.26 ;" =0.9813
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% 9675mmol/g€ YERIA G} 3213 Fe 2% alginatew Pb'Y A
11.980mmol/g, Zn"'¢! 79 9.560mmol/g, Co""¢ 7Z$- 9.206mmol/g, Cr’" ¢l
744 9360m mol/g ¥ Cu""¢l 7% 8554mmol/gdl A S5E& YUEUY L,
10A1H 8¢ 328 alginate= Pb™'# Zn™¢Y A< 10.192mmol/g, 8.009
mmol /g, Co”, Cr" ¥ Cu"9 A% 7.4%94mmol/g, 7.122mmol/g, 6.
790mmol/g®] B FE& YHEIW FEAIL] Ho|Fd we} alginated] B4
ol&e) S FAdte AL A Alginated] FE Ao ©E
A%59 QHIdMz P #HY ATl /MY A vdeER, I %Yy g
T&ol22 Zn", Co”, Cr'" B Cu"e MEZ HlsF F¥FE BT o
a4 dEd AAFNYL P Zn"Yd A #F
Y=-0.23x+12.46(r*=0.9547), Y= -0.22x+10. 12(*=0.9765) o] Co™, Cr",
2 Cu”Qd A$E Y=-024x+ 985*=0.9671), Y=-0.31x+10.14(r*=0.9855),
Y=-0.26x+9.26(°=09813)¢ HHch AAAFE 095 ooz W ¥
ABBAE RS alginated] Il AFsol FE&A0 e DA
F gAM A€ JeEAE. 2 F PbUHe AFsolA YEH ghol
124622 Zn""9 10.129} Cr''9) 10.14, Co™ 9] 985, Cu™9] 926 Bt} 4%

3 EoF Fig. 7% 2L ZA%E EA%. Pb"Y 7€V Fig . 79 &%
Q] NaxCOs€&d FEe FeHe vHaodA 713 HA ved Ade
g FEAL BE A WE Cr'Y 0318 AYF dE &0

to

2ENME 022~0259 #E Ho A vsed¥ed, Pb''xE 0239
B2
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5. Alginate®] Hx9 F&o]239 A}s

Fig. 9 #&xdd =& alginate®d) M X9 metal ion binding capacity
gto] FAIE EAT Ao2 It 58 AYFE FHo)|Ly A5 7
Fol 29 FHol wat thid Aol Moy AY HMAHoz vt A
o0& Yeiwt, 2 F#ASFE Zn"H CuolA 081729 08074, 29
Pb”, Co™ % Cu"& 0.710 9~0.74089] #& HATY. HEE FZ4uWd
Na;CO; &9 Tt FEALA 93 A IFS g & 54
e TRt BETE, FEALC AAAFE HTrt gasA Ha a9
net g&ol2 AfRTE A4 €& BY4EY. I F PbUL YRR #
°] 98022 Zn""3} Cr'¢) 741, 7.04, Co™ 3 Cu™9 673, 6.04RT} w & &
L @ B v 787 Cuol 1017x10°22 A% kT, Co”
€ 993%107, Zn"'3 Cr''& 831%1073 829%x107H¢] u]& PbE 7.90X
10°02 71¢ 2 @#e 2o Pbe FEe ¥ & =&NaCOs T
DAL F¢Y FE22A404 HErt 423 FA3HS R alginateste] 2
A5 IA #FAEA Fevde AFE RAgFIA

6. Alginate?] ¥ATHEY F&Hol2H9 A+

F&Zd ME alginate?d) £2 $3¥%X9 metal ion binding capacity
oteo] ATHAAE Fig. 10014 2 FH=y 42 Ad5E F718te 73
FE Btk FHEY T2 AR5 HY AloldlE 094~0972 W$- =

2 3#YAE EA o] BHRERE alginated] TS AL THES
AHE BAZ Y& & F A5 o AHlM= Pb7e] YHEHE ko] 097

..43..
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lon binding capacity ( mmol/g )

6 v pbt
A 7n™
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® Cu"”
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Apparent viscosity ( cP )

Fig. 9. Relation between metal ion binding capacity
and viscosity(at 35°C) of alginates extracted
from sea tangle.

v ;Y=(7.90X10%x+9.80 r’=0.7248
A ;Y=(831X10%%+741 =08172
W ;Y=(9.93X10%%+6.74 r*=0.7109
® Y=(829X10%x+7.04 *=0.7408
® ;Y=(10.17 X10%x + 6.04 * =0.8074
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Fig. 10. Relation between metal ion binding capacity
and polymerization degree of alginates
extracted from sea tangle.

= 0.45X +9.07 r = 0.9492
0.45X +6.78 r* = 0.9667
= 047X +6.27 # = 0.9726
0.57X +5.80 r* = 0.9407
0.55X +526 r = 0.9550
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2 Zn"% Co™9] 678, 627, Cr'"% Cu"¢] 580, 526 RT} ¥tk W4
71€71E Pb"Y 0458 Zn"9 045 Co”9 0477 w]&3is Cr's
Cu™9 057, 05520 td& ¥ g& B4 Fig. 99 Fig. 108 Z o]
A JeEitRo] tAlnt2 Y & aginated] FE&olL AYPFL HE
g FHE9d v$ & FAE 7HAL Y€ ¢ F Yok
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A4d AE R LY

24 GFEE J45%n Yow AL g FRE $4A9
o d}el DATHE e Te aSgoz ey A% A7 An
& aokatd obelsh 2k

1. 28 A AF23 49 Kjellmaniellads ThAlvbE 5HEE 109744 A
A7bsstion] 5~7TH9AL 1A §Fo] 1 AU R=2Yon 8
23 10942 Asp, Glu 59 HXAY Feolveit3 Alginates 59 @

3HE e FFol w3

2. Aokl e K, Ca, Mg® &2ZeF &9 &30 k2™ Fex 100mg
%014 FfrH AU

3. gAu} 2419 Z X+ blanchingo] Awke]d Regg Ho).

4. 5%9] blanchingel 93} M8 mae IR Fgroew oF 40%9 2
o] £&=At

5 HAlvte Az 3] oF 50%E TFEHJLT AREEE 30TAA
T 8AIZL, 60Tl A E 3AZE, 80T T 2A e Ax7F ¢adU.

6. Az gol e FAe WA=/ FWHoz Y SFAgoy
FAro] 2850 G & olE4FHe2 ¥ Y 60TAN AxdE

..47_
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Aol WA A,

7. BEY AxE o] FAMAA Hu Qu 0752 A= &AW F
0652l X AF3te Aol utgA st

8 TALE EHT wWele 83 A2AY AL 1A2 2EHF 22 =2
fEH3te 2ol BasH Y roastinge EHEALEE oF 5%TFAN AT

9. t}Aln} alginate= Co, Cr, Cu, Zns ZFF&£T 3§t g3 8~
10meq& F33H4 .

o]de] AAZHE TAvle gozol MUHIe t}SH ol HE X
< F A

1. Z8A A2R Agte] YREE JA3tT JdE A utE 249 B4
d 5URE 747X AATAntE T8 FFo] FOoWA x| X
=34 ALSF 2A adz JHse goAeh HESGAN T 8E=2
o] o] ugA i},

2. 8UNE 1097hX 8 Hlh4 o] ¢z AT Glu, Asp 59 %2
o] ¥3 UAS B4HEBY YFo| wo} TTEUE, dr)2d=s Foz

o] H A3y,

3. BAletel & K, Ca, Mg 59 €28 §%0] % = 3o 4%
7] oj”e], F{E, A4 T AZHFLE Ago] 7idEH.
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4. Al 4049 FEE FA50 WS Hold ddlY #HedL F
& 4F2HE AFANE F e JFoz Aol 23dT.
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Al 33 YAvE o] & AARVE Ax

A1Ad A 4

dAzvEE AU HF ABAQA AFo2A PP oM E
dE 712 Fvjgold. A JAzxuEY WF ot R B, 2
3, 2%, % L FEFG &L FHE 2 o] FoA b Hol A
45 JAxvEE THOZ AL @A} AL AL R o}
Pl Fo g Jh83Ete 29 Fole 2RA BRL WAL ¥F A
T4 7HE @ol AHgEE xug F9 sy,

ZHgo] 2N Bt e A 9P st N 448
ol :Ate] Au|AdF AEZY e o AAHY 3 B AR
AFEHAAM Uetde o FE Aelw I e & 4% o8 HJFo] o
of #ejsta gl

A AEED e T Fole Moz st maa AAEHE
TAEAR dst A& Y el AU ArIHD lew, g
ez ¢z nAEMEY] SFEL HEER 3 A Y =
(Rand, 1993)°] Al&En e F HF2vEY A ZAE dAHF
I Reez Az Ed g @gHo] xHu Ut

OAlrkE Aol e ZHAlE otuledkel SR HATe] ol wobx oA
FE 4Fe FUE FAAII=H AMEHOgE ¥ oty 2AE TSl
' AEol dg7tA Az FHEol Qe AF(Ito et al; 1976,
Yamamoto et al.; 1981, Fuji and Yone; 1976, Kanazawa et al.; 1979,
Takeuchi and Watanabe; 1976, Iritani et al.; 1980)7} 2 & H o] ThA|m}ES

>
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HAYAzv Y FBEAN ol&de A7/ FYHD Uk AA=zv s
9] Bt} gFo] FFL v AR o2E gAnl o ERE g
ZAY A2 alginateE T ¥ e SFEALE 27019 carboxyl group
S JHR2 QIo A L-Folt Auldo] EAdct. FFEAY Au g &
SENE do7e HELE2E rbonuclectide FA 5 -GMP, 5 -IMP
2 5 -XMP 5ol led "xo o] EAste 4L 5 -IMPoth. &
g Aude Adeadgd FAHA FFE vAE AR ovxAtey §
Foln] JAzW R T BAR FAAE JAZvVIs FHALTF)
08(w/v)% ol Holglth zglx e TAHAHY 4FE Fe AAR
Ae mAgte] ded 53] £64 coloidgé FAde BF L 233tn
=¥ L AT A2 ¢8HA U ol nARE I F s
o] OAjnt A4 E <] alginateo] ot

a3z & dFE HARE ol 43l AsAAE A3to "E EX
Ex-739 #& - #5344 & AES L FA4L @7 olvxite IS F
7FN717] fete] Hobsle ZAS AAMSENYS] MR H¥zAL
488 e &s AS5PAE 39 2AHRAT. =T 2ALE e
alginate€ °]8-37] A 7|2A8E 9 EH 22 alginate®] FEE

€ A= By A& &4 - FEINY.

o

oXx
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A24dAs 2 ¥y

1. A=

2 A¥ AHEE gArkE 19959 490 ZYE HYFF sitilA A4
o] HYHE2E Ao zZN 37MA 279 A2 FEIAT o)E AlEE
ohfi3le) 20mesh HME FHAA AR (powder), 7IE AZ 8mm HE
A7|Z ¢E A& (flake), 72 M Z 30mm H7)9 A& (granule)o] Y}

B3 Ax A AgEe AoEM E2X FEL el o&HE
HEoIU. o] AZ XX At g AWgFo] wot AE FHA
71E Aol w¢ A $ERE £471(44 CR-581w)dl Hx9 mad W3
€ AAT A& 50g ¥ 18 24 F 1% A2 s #AH& 534E
3t E3H 3 AR (powder)St JFEAE 8mm AEe AVIE FE AR
(flake) 2FF 27] NEE AL AY. B3 2% U= JFZ ¢
A MAstE HEE A AT 22N FA 02 g 727
A A ANNTE The HF JteEs 28& FHIe ANER AME
3.

2. Ex-7+ 99 F&

tAlol Ex-4 £999 &L tAjul powder, flake L granule 30g8 &
Ztzt & 1,000mlel W3 95C2 1, 3,5, 10, 15 & 30&3t 71€8 Ex-%
LA AZFFL 7HEALA G E NHy-form N 3, NaCl ¥, uronic
acid §%F % otvjx4t FFE ZAHNADT. =} "X 9] HFdE powder
4 flakeE 2t7} 30gS & 1,000mlcl g0 ThAlate} 2& P2 Ex-4
44g Axslu 7tIAZre] @& NHz-form N %, NaCl %, uronic
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acid &% R ovlxit §FE FAHIAT

3. 2AE £X /IFEHE Ax

ZN&9 ZteEHEES ARSI As dA AFFFAA AEHD

T oyl 23 249 4% EFELER A AF)Y AF s
23 24¢& FH3A90. BE¥i4LY HH 2ExAE FEI}NY Hsd &
o] AlgdA AFT THE ZAK 2NKY 5%7t HEE BHALE
7138t 40, 45, 50, 52.5, 55, 60 ¥ 65C¢] 3 shaking water bathollA 3
Al Zhr g @ F 44 &9 4F5Y NHy-form N9 &3& £33}
AL HFY 7t ABE HJEH}7 HAstde 2EE 2SO 5%
BHALE 7153 525CA 1, 2, 3, 4,5 6 R 7A1% B¢ JtE 38t
4 Edst 4599 NH-fom N % & 43t =8 A fA4F
E XL FEY] Ao A AL 2A&Y EawE 4% ], 2, 3,
5 8 ¥ 10%7} HEE 7}t 525TColA 3A1 5 dEAI F £33
o ¥ NHz-form N &#& FA35932 #HA pH =3¢ 737 989
AR /L9 pHE 40, 50, 6.0, 65, 70, 75, 30, 85 ¥ 902 4 =
3t ALFE 5%, 7teEE] A3, JMERE % 525TE 39 7M4E
3 F k3ol NHy-form No| #3& A3 A EFaA9] A 75
Bl 21& F& H o] 2ALE ZAS JNFRAPEL AR BT HA

$O0 2 AR
4. G Au} G059 F&
AZF QATtE 42 712 A2 7mm, 3mm ¥ 20meshel] $3=5E

A2 Z7I2 Awdte] A 5802 AT Chapman(1980)¢] &
Ho| wiet dAFAVIZ FEE TGAIulE 0.025% HS0s £l 264 1
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N BAE F A $EEE ARSI 1, 3 % 5% NaCOs §94&
%2} 7hstel 60T FL5ZoNN 1,35 % 1043 3¢ 22 328 9 2
F48 3 Fhen ULt QARG AL AS A B%
methanol& 7}atel AAAR F oAl GPRYs FHEL Toly A
methanol& 7Hstel AA® ¥ WEFE AR5 alginates] ARZ AT
o o] NEE WESH g

5. NHo-form N 2 NaCl §%39¢ &4
NHz-form N & %8 Spies®} Chamber(1958)¢] ¥ ulat 24344
1, NaClel & %3F& Mohr(199)H o2 &A34d.

6. v =4t §F £H

Ex-7 49 2 24§ 715Es) £98& dAF F3A Lee 519819
He] o fotrdt E4E ARE ZA A otvinit RFEAA
(Biochem 20, Pharmacia LKB)Z4 o}n]xArS A 3t}

7. Uronic acid &% &4

A Alg2E S0mgs FHRTA £3AA S0mIE AAd F o &
ImlE Haug and Larsen(1962)8] E&7I5&3) WHeol 23 Hilo= 71,
£33 H phenol-sulfuric acid reaction W Heg2 A8 £¢ AA uronic
acidsE A %38 ©] F-& mannuronic acid®] ¥o2 FAste] Yehiich
Mannuronic acid F2.2 #4137} 984 mannuronic acid(SigmaAl A=)
BEEFLE FFIAE SAIAY. 28l Ex-2 $44 9 uronic acidE
o] & Imlg A4 W= AFIAUT
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8. Alginate?] #4938 &4

Indophenol blue 0.19% &9 Imldl YA F=9 A&E&Y ImlE I3tz
50% ethanol <9 8mlg H7/tE¢ FH 726mmoM FFEE A3,
mannuronic acid EEFEZ2 9 ¥YYHE 2L WYLz A3 7 FY
SA3% v2dd alginate®] #¥3-€ mannuronic acid FFL=2 ALY

o

9. 4349 FH7) I F3 L I+ F=9 84 =9 AN

dATESY A S42 FE dAF AVl 871E AW ==
zH" $25x0] ¥ 3A4 FEA(Brookfield model 85-150-E)& A
#3te] spindle®] SAFE 2, 4, 10 ¥ 20rpmo 2 SIPA ZEy) F=
€ AT EF Park 5(1996)9 HRd] @2t af HE L Y F=
€ AdstA.

10. €049 FIE AR

Haug et al.(1996, 1967a, 1967b)¢] Wl wie} FEZX P & &4t
9 FHUZE M =AY L4143 (mannuronic acid mg/g
sample)ol] gk &4t A A9 uronic acid(mannuronic acid mg/g sample)

o] WEgZ Jehrh
11. 4 x 9o &4

Spectrophotometer(Shimazu UV-120-02)& ©| &3} 420nmolA &3 3}
At
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12. &353A

Triangle test& Al¥3t sStol] WA HALL Y 108E W32 984
HAYed A8 ot ¥ dF FHAY FAE AAFHAG AAHY
ZIZZE “vlg FU'E 9Fo2RE v YnY'g 1HeE do I A}
o] HFE Fdstd zu]ge zAu| &L AAHIYH. Rvlde 2L
dA thAlel Ex-4 €9 100mlel A ge] 15% =HEE 718 H A Ex-5
£9¢ 247 10, 30, 50 R S0m¥ stk BEAARL oR L YHL
2 ZAS VteEs 92 24 10, 30, 50 € 80ml¥ A oiA #FAHAL 8
Heow, sugark 1, 3, 5 ¥ 8%7t HEE 3l BFHAIE AAISHAT
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A34dax 4 1

1. FEXd 42 gAvp $2899 Ex-4 AUt 2 dX
F& €99 NaCl &3 W3}

GAutE 44328 A F29 HF2AE A H3oq BT €
o Z+Z+e) AN EE 30g/1,000ml HEE JHte thAlul gt =8 &
EA 2o gt FEHo A& NH:-N, NaCl 9 alginate &) w3te
Fig. 1~4°] A8t NH-N #3e] #gtd] ol A (Fig. e thAlet 9
2] 27]7} 20mesh A E(powder)E F% 1¥9 & 0.945mg/mlo|RE R o]
FEATo] F7ee] wer F7lste 308 FE3IUE Hole 36.330mg/12
H A}, Flake(7}2 A& 8mm) ¢ granule(7l2 A& 8mm)E & AL
Yelz 308 F& Hdle 24 21,000 2 17,1156mg/ml2 Ho| F&3
71 AxgAvke] 4RIV A E4E NH-N9 & F0] Botids R

T At o]RE olvxil B3] ZA 2L & glutamic acid7t B
o] #&2du= AL guigt. zu HA dAut 2R RS A=x37] A5
9 Ex-4¢ €& F£¥ o dzuA9e =78 powderE2 ¥ A7t
ol W flakey} granuleZ2 & ZAAJle vl AR AN FAL nd
ookgt gt} sfukatH powder HEl& ofr| it Bo] FEHAR FEF
dof AgH e GAvl ZAE AAse AR FYX @ aY
flake$} granule2 o}v] A powder THE Bo] FEHA AU FE2F
golgls gAlul A& AAste FA o 47]) WEo|th

NaCl 3§39 wsle] dojr&=(Fig. 2) powders}t flake®] A$ F& 18
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AZEX : Jteldl-CtAIOHE 0188t M Boll JtSAE i
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Fig. 1 . Changes of NH,-N content of Ex-solution prepared
from sea tangle powder, flake, and granule during
extraction at 95°C.(sea tangle 30g/ 1000ml)
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Fig. 2 . Changes of NaCl content of Ex-solution prepared
from sea tangle powder, flake, and granule during
extraction at 95°C.(sea tangle 30g/ water 1000ml)
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Mannuronic acid Content(mg/ml)

10
® powder
g L l flake
A granule
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2 i
ol M
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0 5 10 15 20 25 30 35

Extracting Time (min)

Fig. 3 . Changes of mannuronic acid content of Ex-solution

AZEX : Jteldl-CHAIOHE 018

prepared from sea tangle powder, flake, and granule
during extraction at 95°C.(sea tangle 30g/ 1000ml)

RI2KEE / Sa s

o
2d
0
%
A=
0
iz
ol
N,
lja



15
® powder

:E\ 12 F | flake
> A granule
E
& 9
€
(=3
O
©
3 O
©
L
c
2 5t
]
=
o M

0k

i 1 1 1 L l |

0 5 10 1§ 20 25 30 35
Extracting Time (min)

Fig. 4 . Changes of glucuronic acid content of Ex-solution
prepared from sea tangle powder, flake, and granule
during extraction at 95°C.(sea tangle 30g/ 1000m])
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ol 242 8558 W 8438 mg/mleld Ro] 0¥ F&FAe &4 12485
2 12.412mg/ml2 ¥l% A F7HHAR granuled] 79 10.822mg/ml= A
F&AI12te] F7hgel wgl F71a 3oy powderst flaked] 39 1o &
Fol T Bkt

Alginate o] ®#3lo] oA E(Fig. 3, 4 WA mannuronic acid ¥%
o2 F39E& o powders] BF F& 15871A 2418mg/miEHN A9
Watzh gichsl 308 F2F e 5312 mg/miE FUhEte BAEE RieH
flake$} granule®] A$E F& 18 27 0438 R 0169 mg/mi°lU=
Aol 2 308 Fit 47 1350 ¥ 1.209mg/mlEZN ¢t FIlste FE
< Vet =% glucuronic acid @Zo2 A4S wHolx ulsedh
AL JeElAY. Alginated] F&& QAlnl 2ujdg A3 vl§
gu)7k ek gustd zulde BE R=YA MFE colloidE A3
mEolt}y, 28 alginated] F&Fo] BolXH JE7F EobA7| HEA &
oA AFE AAY At 2AE FEHL2FEH AAZ}E HHo] o
AR}, Fig. 5& ¥x powderg 30g/1,000ml A= H7t¢ §4o2 95Tl
A 2% 7S NaCle #&%9 ¥3lg =T 29t 32X 1829
AME 3.04lmg/mlelR™ Aol 15E7HAE 3.885 mg/mlZH F7H&o] A
AR 0% ABFolE 6848mg/mIER ¥ F/HES YU

2. $& Az 2 ciAlvl, 449 Ex-4r9 W3 R AWE

el 4 ojn] AF3AK] Aty Ex-4 FEEAY FE2A0 &
Ex-5% &3¢ WM3tE 18AARE 308 Aol2 35e de 398 4N
Bkt oiAlel 2uldg 2ASE FA T LR FHAIE HHl A
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A
T

NaCl Content (mg/ml)
[N 9]
] ]

2 1 1 | l 1 l I
0 5 10 18 20 25 30 35

Extracting Time (min)

Fig. 5. Changes of NaCl content of Ex-solution prepared
from anchovy powder during extraction at 95°C
(anchovy powder 30g/water 1000ml)

- 63 -

AN=2EX : Jteld]l-CHAIDHE 0188t J3ol JI2AE L. F2E T/ sE SR

1]



LEE FEURFY FEHPL Iy 2Foz BRIUS AF AZIFH
o tEztet AAY R AFdE FAY Aoz wdsY & ¢ 5
AE 180222 AL W FEEYY Ex-5 ¥ ¥ alginated] ¥F
H3E $A3 o Fig. 6~84 =Ag gt 53] el A5 vpelgo] o
Alule] powder BohE flake ¥ El7} NH;-N &30l 4 @A Jehy
At F&3n @ FH gAnt Z2H Y AA zFo| Loldn FEANL F
N Fate FARE B9 powderdl Mo F&¥ NH-N 33 A9
Hl® Aoz Algso Az tAvet FXE flake A7IR 89 150g
5000mle] Z° YoM 7td F&3Ath 2 A7 GAlv} flaked] 39 30%
F&A 1.99%mg/mlolJE Ao] 1208 FEAI7HA] 12.285mg/mlZ A A] 3]
F7FIT 7t 180% Fol= 64.470mg/miEN FA3) FtsH oy dxe 3
+ 308 F£Al 3360mg/mielAd Ho] 1808 7tE F&E Fo:
10.920mg/ml2 %Y F71ete A%E HEHRS. dx tAEtg #lE
2 E a3 2w A= gAuk A47F 84 & NH-N9 F£%3&
Ueto] tAjurl 98 A8t 7€ ZvEE WY + A& 75
4E€ B FA

Fig. 72 Fig. 6914t & 2P o2 FE25F34UE A4 F&899
NaCl & #3tE =AY, 999 34 308 F&A 12.314mg/ml
AW Hol 1808 FE&FolE 116.88mg/mlZ T3] F718n Ex 9

$v 47 3.186mg/mlol A 6.920mg/mlZ AAM3] F7+dte] NH-N &%
o W3e} vy AL VeEludd 53 dAnle 39 99 BEUF =
ofx]7] W] ZU|EEHN AFE W2 H/MY vt 98 AR YW
=2

F25E5AH F €99 alginate F§F ¥W3E Fig. 89 =AIgAH
Alginate ¥ %€ glucuronic acid®) §Fo2 FA3le FAY A &
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Fig. 6 . Changes of NH,-N content of Ex-solution prepared from
sea tangle and anchovy powder during extraction at 95°C.
(sea tangle and anchovy powder 150g/ 5000ml, respectively)
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Fig. 7 . Changes of NaCl content of Ex-solution prepared from
sea tangle and anchovy powder during extraction at 90°C.
(sea tangle and anchovy powder 150g/5000ml, respectively)
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® glucuronic acid

M mannuronic acid

LN =)
T T

Uronic acid Content(mg/m)
[
[}

| | 1 1 ! 1 i |

20 40 60 80 100 120 140 160 180 200

Extracting Time (min)

Fig. 8. Changes of uronic acid content of Ex-solution
prepared from sea tangle during extraction at
95°C.(sea tangle 150g/ 5000ml)

- 87 -

XAEEH : Jteldl-CIAIOHS Ol 88 Mo JISAS Y. M2XHE s / s8R



0% FA= 0.200mg/micl¥d Ro] 1808 F&FolE 4.351mg/mi2H F
ENZe) AFAjA @ Fohste A%¥E B %20 mannuronic acid ¥%
02 FARAL BHAE WK FFE dE 08T FE3I3UE dol
T 0197mg/mi°lAE A o] 180% F&Fo = 3009mg/mlZ HUY. A=
9] alginate?t FE28 AS FELYNA dAlul ZHE AAd}e =FES
@A oy olRg v Bo| FEHAY ¥5FE Adde FEF UvA
JArzA o] gAalet 2AE AAZE Aol 2FY Aoz A=dY adY
alginate’} vl tF F&=H Ao| alginate?t +84 colloidg A3
D2 zugEN9 FEeE ot AT £ I Aoz AA=Huz gi
o} 258 alginateg& M2 F&3 U4Fd Hrste WS nEde Aol
ngAE Aoz ARFHUY

Fig. 95 3% . %A% @& vAlvte Ex-5 &89 ZHxe
HEE AT 29golth o] THAA & & ARl 308 7HE FEA
0.114019W Ro] F&AIZto] F7tgel wet F7rste 1808 F&Folc=
22442 Z7hs Yt dAlek Ex-4 &0l8 A& ofv] Ags1n Qe P
o] A3} wszdte] LB AENA Rulg 402 A1LT A & ARGl
gg Aoz AlrdY. 2y I vzdHE W NH-N §3Fo] 27
& NHz-No §%F& sole o] g 28 22z AGHA.

SAlT Bx-% 38899 NH-N $3o] #Zoz 24 7H5gs)
g2 AN o8 95 4FIYYoz 9 A4HD A= BPE
28 o gat) e AAFT U= WESe ArRABS AxHF

0H
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0.D. at- 420 nm
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Fig. 9 . Changes of optical density of Ex-solution from
sea tangle during extraction at 95°C
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e, 7HrEEdiES A2y del BgaLe HHZAL FIV] A3y
<24, pHY, A4%55d 9 /M58 AEE 238 42 @23doq A
B EAE Fig. 10~139) Jetuiiict. 94 Bgase HHL=E T3}
7] A8l BABE 5%, 7R AL AL 2 819 40, 45, 50, 525, 55,
60 X 65CM 242z 7H-EasAE 9 7l5EdH 4 $9 NHN §39
A3LE Fig. 1091 ZA138H . o] 2N & F lxol A4 E HITEA
%L A48 HJSIA %42 controld} E4E AV A2 AS 40TelA
t 47 1344 % 3528 mg/ml oYY Aol X7} FilEel wat Frist
of 525CoA 247z} 1932 ¥ 4872mg/mlEZ H1 A& BRAY7F X7 ¢
F7Hstel wet st 65CAME 44 1555 2 380.1mg/mlE YERL
th o33 AHAE v Fo] B o BFaLY HHLEE 525TUL ¢ +
AAen EF AAE AESe Aol AHEsA %¥E controld] vl
NH:-N &#Fo] 25 28] o]4 £2 Aoz Yent

Fig. 112 E3a49 3 pHE 7317] 93l 425 % 5%, ¥E2 %
525C, ¥k A7F 3A7te 2 nAStn /K2 pHE 4.0, 50, 6.0, 6.5, 7.0,
75, 80, 85 % 9022 7 A3 E 9 slFEAd T NH-N &%
9] ¥ztE Yetd etk o] IYdA BXo] control®] 7§ pH 4.0
A 203.7mg/mlE YErUle] ARXE BAY7t pHIE F7hsel xE 7448
o pH 7594 713 @& 1155mg/miE EhHRT pH 80004
136.5mg/mIZH Tt F718tA T 2 o] pHAXE B Zaste 7
d& Jehuidg. z8d 528 JNMF Z2ASY FS pH 4094
153.3mg/mle|Ad Re] pH7} F7tge wet A& F7Hte] pH 7.59 pH
801X 3255 mg/ml2 HRXE Yetdigitrsl 2 0|29 pHAXE A&
Zaste %S JeERich a28E2 & Ay AT BgaA9 HF
pHE 759 80 945 ¢ & AAH.
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Fig. 10 . Changes of NH,-N during enzyme hydrolysis of clam
meat for 3 hrs(concentration of enzyme ; 5%)
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Fig. 11 . Changes of NH,-N of enzyme hydrolysis in clam
meat at 52.5°C for 3 hr under various pH's values
(Concentration of enzyme ; 5%)
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Fig. 12. Changes of NH,-N of enzyme hydrolysis in clam meet
at 52.5°C for 3 hr under various concentrations of enzyme
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Fig. 13 . Changes of NH,-N of enzyme hydrolysis in clam
meat at 52.5°C under various hydrolysis tioms
(concentration of enzyme ; 5%)
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Egase HHyxEE TF37] A%t 525C, WAL Az, =A%
pH 752 =431 &49 ¥=& 4740, 1,23 5 8 % 10% H=EE5
NS | HEES 9 NH-N #39 ¥3E Fig. 129 A3
Aot o] Aol & § YR EAE A olUF NHe-N Egol
140.7mg/mlel A& Aeo] AAe Fx7t F7hed we AR Frhee &L
¥% 5% wole 409.5mg/miZH Hux o) gstdtizl o o] FEoX
T 2 ¥gE YeiA oty o] A it EFALY HHFE
' A& st 5% A& & F AU

Egass A3 /MEEAALE AR A5t BAFE 5%, WeR
= 525C, pH 752 ™3t 7/t AtE 44 1, 2, 3,4, 5 6 R 74
oz #5e W R de NH,-N #3493t E Fig. 139 EA8ch
Controle] 7§ 7hrE3] 1AZkl= NHe-N #3e] 1239 mg/mlolid A
of 7t AIZo]l Ao wet Y Frhstd TAIZE Fole 1617
mg/mE& YERIQAT & ¥HE YEiNE Gyth A48 A AL
£ 1A 7HeEE el 3ddmg/miolRE ol 7hEEs Alzko] e
of wet AF F7iste] 3417 Fole 3885meg/mizA EL FHE Holdrt
3 olF oa Zadte AFE Jeieyd sFEE 6ATeE
4389mg/mIEN HIX & UYetiATst 1 Fele da FAEHAY. o 2
Hol M 7 & NH-N &3¢9 QA E 7t &3] 232 6A¢o A,

4. gAvt, B3R FE293 =A% 7t E 3

o] Ao ZAY 2Pz FEF 9AvL, ¥R Ex-o FEAH

AH JteEd 2oz AN 2AS JteEHES EFES AAE
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7} Azt BEHAE AANFAT AA QA Ex] 293 2% v}
TEHEY 2 - /t5ES HH UL Table 19 EAISHA tAivte}
A FE2AL HA 1xdE gARg 2X Y A7 12 AZ 8mm, F
2% 9 E39 8]&& 150g/5000ml, FERXEE 95T, F2ALE A3
o], ZME NHFEHNE Az 23 L 7H4EH L% 525T, pH 75, 7}
FEHAZ AT L FAFE 5%OIUT. ol 2deE & T A=
g gAukst 34X &9 W 2N e RAES M2 ERA @A
ZA3E Table2~4°] YeERAT.

Table 25 OAlel & o] HXFEALE HAEYZFL FAs7 A3
o GAlnt &9 100 midl 49 15%7F H=s 2Fsn 3L 3%E A7t
F F AANFEASE 4 10, 30, 50 $ 80 mIE EFF L9 BEHA
ZA3E JEd Foltth o FA UKol EXFEY 0mlE EFIY
gollo] BEAALY] AFA 55802 7Y L AFE YUY &)
A Esi g HAHANZFE A7) sty dAwt FEE 100mie] EX
29 30ml, Y 15%, Fol 3% HEE A o 2A FEHAL Z
z} 0, 10, 30, 50 ¥ 80mlE EFEHAES wWe BS5HA AHE Table 39
BN 24 steEsde] dsbFe] 50mY W #FAAL H57T 563
o2 71 %o B 29 HFH IArtFE FESY] Asd dAE &
o 100mlel 4 15%7F HEE FAF F X529 30ml, =4 H5E
A 50mlE EFE F 3L 44 0,1, 3,5 % 8% HZE AL £99
A5 HA 2I}E Table 49 =A%
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Table 1. Optimal extracting or hydrolysing conditions of Ex-solution from

sea tangle and anchovy powder or hydrolysate from clam meat.

Ratio Temp(C).

Raw . raw extracting X Conc. of
material Size(mm) material(g)/ or pH  Timer(hr) enzyme(%)
water(ml) hydolysing
Sea 150g/5,000 _ =
tangle 8mm ml 95 3
Anchovy 8mm 15082000 g 2 3 -
Clam homogeni _
meat zed 525 75 3 5

Table 2. Organoleptic score of blended Ex-solution extracted from sea

tangle and anchovy.

-3
o,
Q,
UA

Judge

—

OO0 I, U b W
00 B U1 W BB~ O
N0 WL S AT Ol O
NG OOl NN~
NDWwW-wo dd o Ul

Total 45 43 55 47

1. Sea tangle extract 100ml, anchovy extract 80ml, NaCl 15%, sugar 3%
2. Sea tangle extract 100ml, anchovy extract 50ml, NaCl 15%, sugar 3%
3. Sea tangle extract 100ml, anchovy extract 30ml, NaCl 15%, sugar 3%
4. Sea tangle extract 100ml, anchovy extract 10ml, NaCl 15%, sugar 3%
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Table 3. Organoleptic score of blended Ex-solution extracted from sea
tangle and anchovy with clam meat hydrolysate.

Judge Al B’ c? D! E®
1 6 7 6 6 7
2 6 7 4 5 7
3 6 6 6 6 7
4 5 6 5 5 7
5 5 5 6 7 5
6 3 6 5 5 5
7 5 6 4 5 5
8 4 6 5 5 5
9 4 7 6 6 7
Total 44 56 48 50 55
1. Sea tangle extract 100ml, anchovy extract 30ml, clam meat
hydrolysate 80ml, NaCl 15%, sugar 3%
2. Sea tangle extract 100ml, anchovy extract 30ml, clam meat

hydrolysate 50ml, NaCl 15%, sugar 3%

3. Sea tangle extract 100ml, anchovy extract 30ml, clam meat
hydrolysate 30ml, NaCl 15%, sugar 3%

4, Sea tangle extract 100ml, anchovy extract 30ml, clam meat
hydrolysate 10ml, NaCl 15%, sugar 3%

5. Sea tangle extract 100ml, anchovy extract 30ml, clam meat
hydrolysate Oml, NaCl 15%, sugar 3%
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Table 4. Organoleptic score of blended Ex-solution extracted from sea

tangle and anchovy clam meat hydrolysate.

Judge Al B? ct D* E®
1 5 7 7 7 6
2 5 6 7 6 4
3 6 4 6 5 4
4 4 5 6 7 3
5 6 7 5 5 3
6 5 4 6 3 2
7 6 5 6 6 7
8 4 5 6 3 4
9 3 5 7 5 4
Total 44 48 56 47 37

1. Sea tangle extract 100ml, anchovy extract 30ml, clam meat
hydrolysate 50ml, NaCl 15%, sucrose 0

2. Sea tangle extract 100ml, anchovy extract 30ml, clam meat
hydrolysate 50ml, NaCl 15%, sucrose 1%

3. Sea tangle extract 100ml, anchovy extract 30ml, clam meat
hydrolysate 50ml, NaCl 15%, sucrose 3%

4. Sea tangle extract 100ml, anchovy extract 30ml, clam meat
hydrolysate 50ml, NaCl 15%, sucrose 5%

5. Sea tangle extract 100ml, anchovy extract 30ml, clam meat
hydrolysate 50ml, NaCl 15%, sucrose 8%
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o] BolM & F Axol T AT 3% AL/t 56RLE M Hu
A& Yedol 94A vz F9 HJFS 3%7F A3E Aoz
AMEHDT B I e AA xojge] ML oj$ A ZAS o3
AolM HAjup FE Qo2 dAF ZU|EE AZY Ffd WY Mo
ZAL mE Ao ANAREY ARPZE HAE ¥ F UL A2 AFH
o] M ZAIE A HHY RE U PR TFF 2VEAL 7
o #F1 35 % 8 HEE MM F IS Maillard W8S F3
A717] fgte] 95TCAlA 7t 7HEAIZE g 2z dstEg 54
31 2 AFRE Fig. 149 EASYLE o] 2PejA] B 4 g1%°] controld)
AS Hzx FFEZL 06410101 Aol 7FAAIRY F7he w2 AREIL F
7bsted 7k 1208 Fl& 09580 HAem ¥ 247 1, 3,5 R 8% Ht
3 ANsdME 71 Ao Zz 0644, 0.641, 0647 2 064804 AHo| 714
Azre) ZA#ge] werda F7hstd 1208 7bE Fle 242 1.095 1162,
1338 R 15657} AU £ A7 B9 FFol ¥&F4EF ZWEI} Fo}
AE Ag & 7 AU oo B FFo] & THLE] A
dojit= AL Maillard ¥H89] YUEAC] = NH-N #3F74 29 =
o] EotA Maillard ¥r-&o] WA AP 7] HEOZ ARFHUT

o

5. #&zx40] alginate £ Fxd vA= I
1) 32899 NaCOs: ¥ =7} alginate £ HEd nx& 9
Alginate€ &8 o A}85E NaxCO; 99 s%o] o} alginate

M7t 2A 93& 2t 254U NaCO; §H 22 alginates F&
392 o) Na;COs ¥ =7} alginate®] BR7] Fxd X+ 9L Fig. 15
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v %
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Heating Time (min)

Fig. 14 . Changes of optical density of blended Ex-solution add
with various concentrations of sucrose during heating
at 95°C.(blended Ex-solution ; sea tangle extract 100ml

+ anchovy extract 30ml + clam meat hydrolysate SOml

+ NaCl 15%)
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Fig. 15. Changes of apparent viscosity in 1% alginate
solution extracted from sea tangle with various
concentration of Na,CO, solution.

( alginate extracting time ; 3 hrs )

_82_

XNEEX : Jteldl-CIAIOLE 0188t M36H JIBAIS L. H2XHE T / s8EsaF



o TAEYTH 1% Na,COz £9o2 23 alginated] A5 1%= A|=3%
£ 10CoA e Br7] AE7} 1034 cp2 "lF L ;& EBo|AT 3%
NaxCO; €408 F&% alginatet 1%4 9 10TolA 486cpE 1% NazCOs
g gkol vlE ZE7] HAEs A o2 FAEHIY I, 5% NaLOs &
dog %&3 alginatet 1% §9 10CAM ZR7] =7} 244cp2 U8
U 1% NayCOs §4 o2 23 alginate®] 2E7] A= vlad 1/49 3
of E3}slt}, 30T, 50T, 70CAA 3T L7 FEE 10CAX 53
A4 2L A AFL Boln ¢ alginated HFEE FEL£U
NazCOs& 9] ko] A 4%& d=vde AL € 5 Ao

2) 3& A7) alginateg§d FA = vXe FF

Alginate?] AE=¥ FE87< NaCOs Fx°] M E IA FFS ¢
A FEAT) M E alginate =7t G2A UEbRth. Fig. 162
3% NazCO; 9402 F£3% alginateZ AZT 1% §A FEALA
e AEWIE EARY Aol 10TAA A 23(E KA AT FEF
734 568cpe] & Bou AT F&3F RE 486¢cp, ST FEF AL
430cp, 10413t &% A& 229cpe & et FEAO] o we
alginate®] HEE A9 A utuld FAZ FAAde ZF¥L BUA
0CAN Z2AF 3$ 1AL F2F AL 3llep, 3AFL 298cp, 5ALE
264cp, 10A17+2 133cpd] #& BHT. 50CoA AT AFE 1210
7} 190cp, 3212t ) 168cp, 5A17+Y W 148cp, 10A1FLd o 78cpe #HE
2ol 10CoAAN ST A4 go| FEAN] 2 RAYFE HETL RA
Uelstth, 70Tl 24 A$ox 2L ¢S 8o FHLE0 =
olAFE FEANT wWE HEY F4aZo] HA gt F FH2E7)
$e mEe HEE 4 2AHALH, A0 B2 H=wste Fx A
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Fig. 16. Changes of apparent viscosity in 1% alginate
solution extracted from sea tangle with various
extracting time.

( alginate extracting solution ; 3% Na,CO,)

Y =-37.34x +605.59 ; * = 0.9969
Y =-20.64x + 349.53 ; P =0.9576
Y =-12.51x + 205.44 ; * = 0.9943
Y= -6.52x+ 12361 ; *=0.9665
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oy FRLEV EolRd wde FEE B¥A YERT FEAIC gE ¥
3o = FHA v o #AE HAZYHYN o2 FIHIUE 9 2L
£ 10CY  A$ Y=-37.34X+60559  (=0.9969), 30T A%
Y=-20.64X+349.53 (r*=0.9576), 50C%! 7% Y=-1251X+205.44(r*=0.9943),
70CY BS Y=-652X+12361(*=0.9665)¢ HEAth. 3IAASTE 095 o4
22 m$ =& AF BAE 29 alginate?] BRI ATt FEAIZ]
T 23T BAZE A€ YT, 71€7]9 W3 E AdHEE SAHEx
10T9) 7% 3734, 30T 3§ 2064, 50CS A 1251, 70CS) H$ 652
2 Yt FAXTI HEF4E 24300 alginated] BRIV HTd o
2 9%E viRY. YAEAUY & SAHLE 10CY F$ 60559, 30Ty 73
$ 34953, 50T 9] 7% 20544, 70C9 7% 123612 YU 2HLEr} @
< 5% alginate®] B JE7F FEANLA o Z{ ES 2T &
A& ¥ FHXTN ATWse %ol ¢ Avtes AL Yuldd.

3) 4L =7} alginatef ¥ HZo) vXe= G

F& 4 NaxCOsx =9 &A1 Wil alginate FE7F A F3e
B2 FAse x4 YdANT F=e 2 A Ve Fig. 17~199
1%, 3%, 5% NayCO; 8402 FZ3 alginate 1% &9 o2 %9
e H=ge AT 2345 YA 1% Na,COs 922 1,3, 5 &
107t %% alginate®) &4 £Xo B FEZWSE Fig. 17914 B9
1IN F&3 alginate 1% 8§99 9 10CoA 9 F=+& 1230cpRA A=
FALE7} Eord wal A=t F33] g3t 20CelA e 668 cp, 40
TelAE 3%0cp, 60CANME 256cp, 70T = 242cpe] S Bo|HAM &
ALx F7td we Fro FaFo Fo=v FFE EATH AL F
&% alginate 1% $99 FE= 10CNA 848cpE YEIF O, 20Tl A=
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Fig. 17. Changes of apparent viscosity for temperature in
1% alginate solution extracted from sea tangle with
1% Na,Co, solution under various extracting time.
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Fig. 18. Changes of apparent viscosity for temperature in
1% alginate solution extracted from sea tangle with
3% Na,CO, solution under various extracting time.
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Fig. 19. Changes of apparent viscosity for temperature in
1% alginate solution extracted from sea tangle with
5% Na,CO, solution under various extracting time.
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612cp, 40Tl A= 332cp, 60CeIM = 224cp, 70ColA = 116cps] & B
At 10413 F& % alginated] 10T A8 HEE 548p, 30CoAA=
284cp, 50 Col A& 174cp, 7T0CA A= 100cpE YEMY FEATHo] F71% o
met JEr} gise BT 10T~70CY 2HLE HYdA Fd3HA
velytt. o) A& Table 59 Z°] Arrhenius plots® E &3 E o 7
E7)¢ 232~2588 BEo FAHLL7 FEATA ©E 1% NaxCOs; &<
alginate A= vA& YL vl ed, JAAFE 09532~0.99822 wf
S 5L ABAAE By 2RFLE7} 1% NaCO; €42 alginate =9}
e BEE FAN UL JdehidY. Fig. 18€& 3% Na,COs §4o=2
1, 3,5 ¥ 10Nt #&7 alginate 1% 9 FHLE wWE Axy ¥
& A ddoltt, 3% NalOs2 FE&3F alginate2 o] G3po] 7
A Ui 1A FET AdA ojn] Axe 4% wolA 10TelA
568cpe] kol EFsHT. 3A FE7F AY 10C A= 486¢p, SN TS
430cp, 10A1ZH2 229cp9] S BHTh 1% NaxCOs2 F%% Fig. 179 7
T-o Bladtd B HeRe &4 SAHLEAAN o AUAEY e Hold
A FATL ZAHLE] Frtel wet Az FAAEL W& A YEis
o] A3} Arrhenius plots2 EA|§ Table 5914 AHEHA 7]&7]= 233~
256& R FALE7L &AL B8 3% NaCOz 899 alginate H =
o viAle 4FE HxFe AAASE 099 o2 we =& AuW
A€ B FAHLE7t 3% NaCO; €49 alginateF =9 vl¢ LT &
AZE AL YEHAAY.  Fig. 195 &899 F=& 5%2 e o
#&4 aginate® =7t A FA AFHEANE FHLE @ =ATE 2
stolr}, 1A|7F F£ alginate &) FE7F o]u] 219cpe] Frel B3ty o,
FRLE7 S wEt HEs) Zadd 0CAME T6cpd @E R
% 3,5 % 104 29 A= A=Y #o]l EALE mg Fadte
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%ol T43A UEtt. o) AHJE Fig. 17, 188 FYSA Arrhenius
plots 2 EAI§ Table 5914 AMRY 71&7)& 202~2258& o) 23PL
27} FEAM0] E 5% NaxCOz §99| alginate Fxof WX 9Fe
HlxRon HAAFE 09882~099552 vi¢ & ABUAE BY 23
257t 5% NaxCO; €99 alginate Y=o uj$ 2HE A7 ULL
Ehf At

Table 5. Arrhenius plots of apparent viscosity with temperatures in 1%
alginate solution extracted from sea tangle under various

extracting conditions.

Extracting 1% 3% 5%’

time (hr) a b 2 B % a® B E
1 232 -134 09532 250 -238 09972 219 -2.38 09951
3 239 -167 09767 256 -284 09834 202 -2.84 0.9882
5 244 -195 09882 239 -237 09917 2,08 -2.37 0.9955

10 258 -2.84 09951 233 -280 09%3 225 -2.80 0.9931

: Concentration of NaxCOs solution
: Slope

. Intercept of y

. Coefficient of correlation
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£4 257 alginate§ ¥ HEo] vl 9&& Arrhenius plots® F A
¢ Table 5914 AHEW 7)1&7]e 1% NaCO; £ alginate® 7%
2.32~2.58, 3% NazC032] 73 2.33~2.56, 5% NaxC038 3% 2.02~2.252
YElY 1%, 3% NaCOs £99) alginate’} 5% Na:C0s9) alginateB.t} 7]
717t o A28 FE89Y FE FEFE v FHLEA o g2
FFS T AR YYD HAASFE 1, 3 ¥ 5% NaxCo9 2E
alginateZ} 095 o]d o2 EZAL T & v ¢ ¥ ATF/AAE 5o &7

£ X7} alginate =9 vi¢ TAHY A7 &S JERNSIT

6. 4

o

g3l F2F alginatedd X9 Fx 9F

3% NagCOz 4o =2 1 3,5 %2 1043 ¢ F£3te A2 alginates
TEE 2 Ss 9§ ved ARy Az ¥W3E Fig 20, 219 T3
Hth o] 2¥olA & 4 URo] alginated] HEE alginated] ¥ =7} F7t
o oet xFHoz FAstg e (Fig. 20), 1At &% alginated) 7
+(Fig. 21) A=) FExZHY 4342 InY=1.71x+2.86°1029, 3, 5
2 10A1ZEY ASdE 4 InY=166x+265, InY=1.39x+235 %
InY=0.98x+2.272 FEAIZto] F71E&5E F@AA Y 71€71= 1669014 098
2 Zadte A YHHA go] 28694 2272 #4A3EZ2 alginate 89
HES B YEANL FEANZN ZgAFLE FadE Aoz debgd.
1, 3 ® 5% NaCOs &H22 3N ¢ FE5t] A2 alginateg =&
2E3He oW Jeid 2x7] Fxof WEE Fg. 22, 239 WeEdHAT. o
IYANME alginate AEE HE7F 27130 me 4oz Z71588
9 (Fig. 22), 1% NaxCO3 &2 2 F&3% alginated] 73 $-(Fig. 23) =(Y)
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Fig. 20. Changes of apparent viscosity with concentration
of alginate solution extracted from sea tangle with
various extracting time.

( alginate extracting solution ; 3% Na,CO, )
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Fig. 21. Relationships of viscosity-concentration of

A EXM : Jteldl-CHAIOLE 018

alginate solution mesured at sec™.
( alginate extracting solution ; 3% Na,CO, )
® InY=1.71x+2.86 ;r° =0.9740
B InY=166x+265 :r=09765
4 InY=139x+235 ;=0.9981
v InY=0.98x+ 227 ;" =0.9882
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Fig. 22. Changes of apparent viscosity with concentration
of alginate solution extracted from sea tangle with
various concentration of Na,CO, solution.

( alginate extracting time ; 3 hrs )
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Fig. 23. Relationships of viscosity-concentration of

NEEX :Jt2lHI-CHAIOHE 018

alginate solution measured at sec™.
( alginate extracting time ; 3 hrs )

® InY=1.77x+3.33
B InY=1.68x+263
A InY=150x+242
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g FEXTY ABAL InY=177x+3.33°1901, 3% L 5% NaxCO; &4 o
2 %2 alginated 3% 27 InY=1.68X+2.63 ¥ InY=150X+2428 F&
49 NaxCOss =7t F7H84E 71&71e 17744 15022 Zaste A
3 YHEH gol 333904 2428 4B alginated] €Y HEZY F:
g FE2 LMY FTEI BEFE FasteRoZ Yt

7. 228 989 5 alginate £ X9 YAFE

gz E4qA JARAZFE 7IE2R FEY FEYEA dFd
T 3o Fig. 24, 262 3-5 ¥ 3-10 alginate § 42| JAFEE T3}7]
98t alginate®] Z+zte] Fxo] W& alginate &Y DHFHEZE A4St
1 ol2RE AdE BTz HHEY Z4te) tiF S plottingdte 7
2717k A2 98 20y ez yed 4 FAME wHFaes JE T
3 ol2RE HJYFEE 739 ZAE 2ot olgge WHeg £
4 2dstd £&3 alginate 8949 JYAFE, ez L dAFTE )%
9 TN M2 E o]y FEoAY FAHAE T3 Table 69
eI NaxCOz 949 TE& 747 1, 3 ¥ 5%= dsn FEA
£ 3N R 3t Y alginate €49 FAFEE T 11.727, 4986 R
387201929 o] fro2H A4 YAFEE 747 0552, 0547 2 0.562%
2 Yty olRAL 49 YAFE oM E BRAIETL HFEF
go] dojubx] g m, ol e EAAEY A3 Gl dojdre AL
duistez 1- 3, 3-3 ¥ 5-3 alginate £42 ] dAFE} 055~0.56%
Moo 8€ & F U =& 4F49 FAdFE A oldty FdHlA
M 71¢71e Z7F 0557, 0.399 2 04658 UYEHN L, §4FE gt °]
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Fig. 24. Changes of specific viscosity with reduced
concentration of alginate solution prepared
from sea tangle. ( alginate extracting solution ;
3% Na,CO, , extracting time ; Shrs )
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Fig. 25. Changes of specific viscosity with reduced
concentration of alginate solution prepared
from sea tangle. ( alginate extracting solution ;
3% Na,CO,, extracting time ; 10hrs )
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o] Gl NE 242 2540, 2603 X 2328 JEURTL A& A%
of AANE FEE YRR 27ty BUASE olAelNe] A& A%
Ao BABE olsho) A H5to] 27t 45 65 R 494) o4& BYTh

Table 6. Reduced and critical concentration calculated from instrinsic
viscosity and specific viscosity of alginate solution prepared

from sea tangle under various extracting conditions.

Equationb
Kinds?® of Instrinsic Reduced Critical
alginate viscosity High conc® concentration® concentration(%)
Low conc

InY=2.540Inx-3.915

1-3 21206 L oSNXSOS 17 0.552
T
5-3 6894 N0 L3Il ag 0.562
3-1 1173 A oPBMCAIER G4z 0,545
o em WM o
3-10 532 Ny ocomc2T0 5745 1.080
Ztrefer to table 1

. equation derived from specific viscosity and reduced concentration

: concentration below critical concentration

: concentration above critical concentration

. calculated from the equations of low and high concentration
regions

o
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3 3% NaxCOz §402 F&ANE 1,3 5 B 10872 231y
AL alginate 8¢ VUEEE 47 6422, 4986, 6.380 ¥ 5.745°1% 29
oJRoZRE ANHNA JAEEE ZF 0545 0547, 1030 H
1.080%(V/W)E el F&A3te] F/HEsE JAF=Z T/
oA FEA o] 7% wat alginated] E37F Bol Aoy EAFo|
#aslnzg BEapApEzY

Az ago] Fady] B2 Agdng. adn dAFE & st 3
QoA HAA e 7]&71E 42 0430, 0.399, 0652 E 0.38Lo|R 1 o]
Aol M= Zzk 2598, 2603, 2804 % 2268¢ UEo] AAFE o)l
Aol Atezt f4dAY At dAFE o3t A vlste &4 6.0, 65,
43 % 59u) ojelth

8. F2%7A4d W& alginated] ¥& FTHE

2%z W& alginate FHEE Table 791 YeElHAS 1% NaxCOs
gdoz &3P LW INT & AR FHEE 981991 FEA
zro] 715t wat zHadte 3,5 B 10A% FEA e 44 8648, 5.725
2 39652 el 3% R 5% NaCOs 8402 #&¥ A¢dx= 2
& 7A%ge Jguded AT :& NEY FEEE 4 7661 R 6493
o™ Aol 1043 FEAEE 2 3071 R 263B2A FEAT F7
3o et e 2 T FEAN] 2E 75 NaxCOs §
9 27l B44E FHEE FAAD. olgge AFAR 1T E o
alginate®] BAFE NaxCO:l $E7F B3 FEALO $7/HEFE FHoiz
de g ¥ F AU

_I(X)_

NHE2EH : Jl2itl-CIAIOHE 0128 MBol JIBAIS Y. M2XE T / s8x4%



9. Alginate?] ¥ A T#x9 Fx%9 #A

Ao gL vXE 29 F WHae sust alginate BAFY 2
NEEE)lBE s Aoz 4T aginateddHHY THES
AT g 2A&n 1 ABRAE Fig. 269 detddch. o] agdA & <
AFo 2FE/F Z/3E dAFeE AEI F/EE A2 Uehyt
AZ(Y)S FFEEITY AFHANL Y=4405x-11.210| 20 A AF
(AE 0695548 Yedo] dirt IAAAF grol EAFYT oA
alginate ¥21¢ ¥ =7t Actady vHAez HJrrt AAE RE ohY
gt Al g duigtt, &, alginate 2A7F AT ARstE oW F
gzo) vastd HEe Wit dojgd Aoz FHAT alginate EAH7H
Hegdoz A e e TAd /X7t 2 2 EAsL 7
A ¢ Algo] I A7 BolAA alginate ¥A7F A H o2 FHE °]
27 552 o)lgd R alginate A} /A Helo] alginate EA
o) Ao Wty HErt gFRA 8 AR AZdErh Fig. 269 4E
¢ Age "R B o FEzdd mEgAN AAHA FH7 7R
alginate B219} 454 3eje] alginate 19+ A4 vl go] thE2A YE
doe A JRE = U
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Fig. 26. Relation between viscosity(at 35°C) and
polymerization degree of alginates
extracted from sea tangle.
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Table 7. Degrees of polymerization of alginates extracted from sea

tangle under various extracting conditions.

Na;CO; solution Extracting Reducing Total uronic Polymerization
concentration(%) time(hr) powder® acid content’ degree’

1 44.599 437.931 9.819

1 3 50.123 433.466 8648
5 75.242 430.646 5.725

10 107.259 425.229 3.965

1 56.418 432.222 7.661

3 71377 437.321 6.127
5 105337 438.030 4.158

10 139.310 427.800 3.071

1 65.667 426.401 6.493

86.086 425.041 4937

i 5 120.163 429.420 3.574
10 163.122 429.835 2.635

2 : Correspond to amounts of mannuronic acids(mg/g)
® . Corresponding to amounts of mannuronic acid(mg/g) measured by

phenolsulfuric acid reaction after hydrolysis with sulfuric acid

c .

a
b
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A44d d8 2 8%

GARE ol 4@ AH EREE Axsy] At A, X F299
22243 2A% AFEedy JlsEs 2AS ZARD BT 93
zujge EAL AN A3t BAFEAH 2AS AR 2
z27d¢ AEW A%E e 2o,

1. GARZEE Ex-45¢ $48 4% d= gArte €98 AT A
£ NHo-N, NaCl Qalginate & %2 RolxA| g thAlap A9 AA7L o
ZH At

2. Al & dg e A4 dx tAutE 7t2 A= SmmAEY 2
12 e Aol & ¥ & o2y talnt A AATL &l

3. Aot &L gAlvt 30g 3 ¥ 1,000ml AEZ FEe Ao FR
on 95ColA F289E 9 FE2AT] FrhEel w2t NHe-N, NaCl R

alginate &%= Z71st9 4.

4 WASRE 2292 AZE B 2EAL0] FHE @ NH-N
2 NaCle) 3&%E o Z7H39h

5. GAte WX 22de 2222d $E2RL BTAA 1808 3
3 A9 OARE 22 . 3270 2rh86] me NH-N$ NaCl o)
3435 Zhtgou BARE AN 2 Wt AU
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6. Z/M& AFEHES A2y A% BRALY HAHxAFL pH 75,
EAFE 5%, 7teEd Al 3A3 L X 525T it

7. %A A gAnt &9, 23X &, 2AS AFERY, 7
g oo AF wPu&e et 29 100mle] BAFE Y 0ml, =
% JIeEEd 50ml, 3 3% R HFE 15%°1AH.

8 4N £9 Ao LEoEAd oA 1% LUAL fodo] glolA
Q74 22 A Q0] B G GAH AUATF F/EHAD 05% &
gl Basts AFe U

9. 9% 208 &8 YUV AF VA $49 FxIt FIE
FE Jx9 xg&ERL A e

10. ¢4 8 FES FEYFHYL FEAN D] AoFFF Fa3A
o F&8ul¢) NaxCO; 499 F=7t F71E85S &AL &4 =9
FREAHL FAFAT

11, ¢A FE2A0E 3N TAST NaCOz 99 ¥=EE 1, 3
9 5% gEstd F&2¢ ¢4 £99 JATEE FF 0552, 0547 %
0562%% UEART. =¥ NaxCO; 99 F=& 3% IA3D FEAE
£ 1,35 2 10A0ez gt &% 404 849 JAsEE 4
0545, 0547, 1.030 2 1.080%2M F&A|zte] 784S JAFEI $71
3t
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A 47 JHEv g A ¥3EE 44 R
g +E5S AT 712AT

A1Ad 7rn g Mg 234y 273
1. A&

QoA ol % AL g A7 AL FAIRLY F2 VE
e st FAEY oF AY, § FLENMT A4 R F4H2 3
e tEHle 42 FEY 583718 RelI glvh 95d =) oF 600€ F=
Aabg ZreidlE 91dEd AZE FEA MG FTEH HITE oA
PES T e ML FA-F bEo B Yo FFHF TS
FARE AEQ BF 4¥ $Ao ARz FAYS YAF S0 A=Y,
o}@ AMo)(8o]) AH fFo] AFolA Ax &H 71€9 FH|E 2 T4
e ¢z Aot e BT HRAS WE st ol tFsH| %
a7 $istd s JHolu AR AA Y &H7b Frdke Rel nr@Asn.
7HR R gut SAHAN &4A AuE A JHEEIL XD de @
A(Au|gEol FH)& o187 Folu A/ T zvla R FH4F3 3
£ Aol uigAsign o, webA, & AgdMe st zuiA ¥
ZAM 4 Foeto] AFEHe FE7IRE EAEHI] Aste HAH ek 4
BoE g & AREd AEEst 9 98 b §871% a3 Ly @

g AEFAT. EF, HI3 A7 FAE A IRaE AGNLE
ol ¥ERY Lx9 Wt Ay Wi H4F HASEI A W
g Aoz gy g 2R, duyFadre grigulel FE7
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e 2ngE Arute ¥ wassdn L.

2 A7e 2He sheuly §57128 4R Sste A A
W7l slated A&e APuE o4 A HEREA AS R EF Pl
gt HEas 2 Bz Qidgnd WEAe AL wel sy
o Jeaste BAsas ek

2. Als 2 29

1) 98
Agel AHge ZHule 2d 679 HE YA A7 8 - 10em 2]
2 A2 FARA vz TYste] AgeRH

2) 989 HAF

@ A= 7teEul £3

AFEAL 74 cmHgd 4PN 0787 AZTEFRoY, L7t
¥3L 74 cmHgolA 1787 AFo2 & o§ 9% §¢ A4 7t2 ¥3
< o

@ HEREA il g7 A7 AF T HAE WS
& 7elu) 9] shelf - life® AF87] st @A AEFA HFRE
A A e WY AFF AL AE SAHAG. JFREA AES
potassium sorbate ¥ sodium lactate® 2% &9, lysozymeS 1% &
o 500mlol 7helH] 1Kgg 1083 AT F AW 1083 g% o+
239 0.9, benzoic acide 98 %%F 2%< A& 7teuld 7t A
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3) AFEAYY
@ pH : A& 10gd] &F4 100mlE P32 15000 rpmel A 108 ©f
A3 ¥ pH meter(F$ WY ZAH)E pHE SA I}

@ olul el B ANH-N) : o}rl e8] A 4 (NHe-N)2 Spies R Chambe
r(1951)9) 9oz =AY &, A8 5g& vHHE F 75% ethanol
50mle 7}t ¥ 5000 rpmolA 10833 dAEsS JF594L A
5ml A5 ] Cus(POy). & 5ml® 73t 58T EFALF, A
5000rpmel Al 1023 9AEI Y 4594 alanine 200mgS 7Hate A2l
A BATFE 620nmolA FREE SASAYG. AR F otvxd AEF
& EEFHoZRE AMsAH.

® Trimethylamine(TMA) : Bystedt® (1959)¢] ol 93 ZAs3}
Q. & TMAZAL Aggd ImlE 30ml FH A ¥ 10%
formalin 1ml, toluene 10ml, 25% KOH 3mlE 73t} Z43A 803 2
gatgth. €4 toluened 5mlg ohE FHAPBAd FHslo 0.02% picric
acid - toluene €< 2mist 3t} 1087 FX ¢ F 410nmelA FF%=
g 23t TMAZS EEJH 25 E AL

@ Volatile Basic Nitrogen(VBN) : ¢4 97|24 & 7heH 10g%
7% TCAS9 90miE 33+ FA3E & oFHsted d¥de AAY d+

o 3tel 1miE 33} conway unitWiolM FE3} K:CO:¢t WEgAIA SAHE
AA& 00IN HCl2 HAstd &AsA

- 112 -

NZEX 2 CHAIOLE 0|28t M3t IS AE Y. M2Hd T/ s8adF



® Thiobarbituric acid(TBA) : v}l#% A& 10go] 9% percholic acid
15mist 574 20ml€ 7H3te @ EYF o, 5S0mlE A83te Whatman
No. 2 dxxz d33dd. A7#Y 5Smlo] 002M Thiobarbituric
acid(TBA) 5ml& 7}¢ th& E{ste] 154 gAeA Ao BAd *
5205nmoll A &FF =& 24389 tetraethoxy propane(TEP)E ©|&% EF
ZMAAN A8 g2l 3= malonaldehyde F(ug/g)2E A3 TBA
ZFe A& g2ol 9l malonaldehyde B3 FLE EAZAT.

® AT (Viable cel)Z2A : AAF9 AT+ #2732 standard plate
agarg AbE3H 32CoA 48212 wgE o FFE FANALH T
22 dilution pour method& ©]&3ld HAR 1gFe TFE AE3A
o},

1) 2Rl e A% seng A% F AEAs
@ pH¥ 3}

TR o pHYStE Fig. 19 YenAied pHE 685914 AR
369 FolE Controle 61972 AF 2 F& 7k= EAA AfolE 64
RE 7R grstgen, 44 249 o]FZ Controle FAFA Fad W
W OAE Y AL sba TAL g9 22 AFL JEAA

@ otvl:=e) AAFY W

= LIS =
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olul:e] BAH WiE Fig. 2.9 Vhedes Aw A¥7E A7 18Y
A FA% obvixd F4F FHAFE Uehlde® 3 F Control&
gty Age AF R d4 FtA¥EAL XA IHe] ©E ofvixd B4
F W3l FR3F Jol7t Qe Controld] olvlxe] FAHE A A
71l A oA ¥& g JdEAG.

® Trimethylamine(TMA) % A3}

TMA% W3HFigd)e A% 6¢A¢ F3%A F2duc7t 1 F 34
& 2714%¢ Jdehiden, Controle] 1F ¥ Aasts TRARYG A%
189 o]z & F71EL Ytk 28y A3TF R AxNEERS
dohe ole] vehA] &gkt

@ TP QY71 E4&(VBNF ¥
VBN¥ 3HFigd)s AF 24474 3% W37l dRou 249 o F 5
B & Zoz ZJtseH, Control A8 1F % A4 7t&XIZEY ¥
€ Z7ge veddt 28y, JF 23 2 AL 7ba £33¢ VBNR
Zole At
® Trimethylaminegtd] #3}
T4 Bde 2dRe W AF3Y A5 sheHY AAAEFE F
st7] 9ste] 4R TBAZ W (Figh)e RW Controle A% 104 °|F
4% Z7/174%¢ dehigey, 3F 2 A4 vt XL A% 184
AR AAY e SAstirt 249 olF 2 FAFA FIHEAG

® "Agedy w3
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Fig. 1. Changes of pH during the storage of bolled
scallop at 5 °C wiih dilterent packages
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Fig. 2. Changes of Amino-N during the storage of boiled
scallop st 5 °C with ditferent packages
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Fig. 3. Changes of TMA content during the storage of
bolled scaliop at § °C with ditferent packages
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Fig. 4. Changes o} VBN content dwing the storage of
bolies scaliop at 8§ °C with different packeges

6
—a— Conol
|—— waum
q b
[ ]
3
]
i
-
24
2 T T T 1
[} 10 0 20 o

Storage perlod, days

Fig. 5. Changes of TBA vslue during the storage of
bolled scallop st 8 °C with ditterent packages
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Fig. 6. Changes of pH during the storage of boiled
scaliop 3 8 °C with diiferent preservatives
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Ax JtEul e A F Adse WAste Table 19 et B
£ Control?! A A& 7Itol F7tgel w2t F7psten A% 3694
e 92x10& YEhAUTh IF L A4 k2 ERFA AS AF 129 (R
T2 L 18YRFLIMAERAA AFFE A= FE SUF M FE
Jelitrt 2 ¥ o4 84 MAEDY 573 %S JEhiT

@ F&71%

FAYY wE A&ty {F7]3HE AAEe] Table 4.0 ehy
Atk VBN 24 & 7|22 W 27|39t VBN 30 - 40 mg%ellA]
A Zgcta @), ek £ AgdAME VBN 30mg%E 7IELR 9 &
5718 ARG 5 °CoAM AZF TAE 28 FLwo A&7teu 9
F8718 BY, d2Te & 30, AFETFL 364, 2L ALXFL
36y Axolged AF R FAXFL F 6U AE KBS dFEHA
.

2) HAFREA AJtel o9& AT A5 st 4283

AN A& ALE AuALe 37 F 84 (antimycotic activity)S 7HA
o}, o] R9 ¢-unsaturated AW FASZFES oYY FHoE AF 9
454, sorbic acid ¥ ©]9 sodium ¥ potassium@FL A F BREAZ
A A AEA ol€= 1 vk Sorbic acid®] FT 4L pH7F HAF
wil Fvlsted ol dEHA ¥ Yo el Jrod FT AHIt A
e AL gudch d9vH o7 sorbic acide pH 657FA E#7F o
o]+ propionic acid‘} benzoic acidEtie HY ¥ pHolA = ZAE&FE
o] v} gtk (Chichester and Tanner, 1972). Sorbic acid®] o F AL IF%
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o] o] AWF Al&¢9 ¢-unsaturated diened WAL S ke wlA Ao
At} &, sorbic acid®) diene FERE AE9 @F2H29 FEE WAY
o224 oA, dehydrogenase Atste] A WA Agate @i
#93ta Y &0 tHMelnick et al, 1954). Lactic acid(R4t) 2 lactate
Q& A F =& (bacteriostatic action)& 7FAZ Ytk €A 3129 (Chen
and shelf, 1992), sodium lactate= lactic acid®th 4CelA AFE A A
S PAE A dAd 9 2RFHoAdvtn RuH At (Lamkey et al,
1991).

Brewer at al.(1993)& ZFXZd A7 £AA 1 - 2%9] sodium
lactate® 7o 2N o 2F HEY shelf - lifeAFAFE UL
= 571479 §57]( lag phase)® 9@ stn PrlAdd AZETE v
, EF P71 RANTY AFe AdssHA dejldx FATh
Lysozymee A& A¥yel 3AAEQ] d@WEA glycopolysaccharide
9] glycosamine¥ muramic acid Ato]9] B-linkageE HAYL 2N 4T R
FE A e Aoz LAA UtH(Vakil et.al,1969). wetA, fd AFE 4
EnzAe A A&7t ARF JEHdE 95H o

R

@© pH¥ 3}

AEREA A7/ AZFe A&7+ 6] pHESHE Fig. 601 YEHARL
. A A2 dojA A 129 olF= pHE FANA ZadAen A%
214y olF 2L YAFE EE U Z2AFE YEt AT Benzoic acid
A7t N EE Benzoic acid A7} Aol 13 w& pHS YEH
1, Lysozyme H7IA2E AR 129 °olF FA3A pHIt #Fassd o
21t Potassium sorbate 2 Sodium lactate H7FA &% Controldt F3 &
olE AT
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@ otn| =&} A3} (Amino-N)
oluj 8] A4 W3KFig.7)= Benzoic acid® AMYFT A Alge AR 30

dAol FASA F71tgew Controld HEF ZA¥E YEUNG.

Benzoic acid® Mz ¥ Ztelule AF 189 o2 AAFT #&E FAFA

o

® Trimethylamine(TMA) % W3}
AAZo] TMARSIE A% 129744 O 72 AF WA 43T #L
etz 2 ol 32 et /7148 Jelhuidlen HEFREA 9

g FstA gtttn BoA

@ ¢4 97132(VBN)9] W3}
ARz NEREA Hed 9% VBN W3 (Fig)e AR7Iol &

& ¥

7}atol] wel Z7bstg.en Controlo] AEREA HJt Alg2ET o
Z7} Age yghes A 309 Aol Sodium lactate2 AT A&
7} A% e e UdEhigles 1 ggo] Lysozymed HA# ARG

® Thiobarbituric acid(TBA) gkl W3}

A%z TBAF W3HFigl0)e AR7Iztol F71d wat F7hst= 4
e UehQoy Benzoic acid ¥ sodium lactate, LysozymeS & &
ANgs A% 18Y o3z dASE &= STF A AFE UdEud-

® vA4E o W3
ARE NEA/AY v|4ES BE 9FE Table 29 HER2H,
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Fig. 7. Changes of Amina-N t during the ge of
bolled scaliop at 8§ °C with dillerent pressrvative
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Fig. 8. Chenges of TMA content during the storage of
bolled scallop at § °C with different preservatives
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Fig. 9. Changes of VBN t during the storage of

bolled scallop at 5 °C with different preservatives
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Table 1. Changes in the number of viable cell during the storage of boiled scallop at
5 T with different packages

Storage
days| 6 12 18 24 30 36

Packages™.
Control | 85%10' 14x10° 93x108 17x10° 20x10° 66x10° 92x10

Vacuum | 85x10' 26X10° 90x10° 30x10° 24x106° 61x10' 12x10°

Nitrogen | 85x10' 22x10° 41x10* 55x10° 30x10° B83x10' 16x10°

Table 2. Changes in the number of viable cell during the storage of boiled scallop at
5 T with different preservatives

Storage
dos 0 6 12 18 2 30
Preservativ

Control 14%10° 12x10° 27%10 30x10° 43x10° 27x10°

Pmss";m 15100 LIx10®  39x10?  20x106°  20x10'  30x10°
?“”“"’ 10x10°  42x10®  63x10°  53x10°  60x10'  21x10°

Benzoic acid| 24x10° 93x10° 12x10° 29x 10 1.2x 10° 24x10°

Lysozyme | 27x10° 4.1x10° 45x10° 26x10° 15x%10° 95x10°

Table 3. Changes in the number of viable cell during the frozen storage of scallop at
-18 T with open state and vinyl package

Si e
mm&s 0 1 2 3 4 5
Treatment
Open 86x10 36x10° 14%10° 33x10° 1.7%x10* 32x10*
Vinyl 9 4 4
knde 8.0x10? 45x10 1.2x10° 5%10° 1.2X10 6.2X10
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potassium sorbate® A& @ ABE AF 18YA7A v|AE TS 9A
FEHA EE GUEA FEHE A% 249 olF FAHRA T
Benzoic acid R LysozymeZ A& @ 7lglule A 18Y ol¥F 4Ud F
AR Y es A% 304A9 AH PlAE F<E Controlo] Hl
8 o 1089 13 =K

@ #E71%
REAE F7RRE WY AL71v e {8713 Table 59 e
Ak, REAE Ag/Aud K370 Aol ARdHolen, 53
sodium lactate ¥ lysozyme® ¢ 994 R 79 A= FE7INE AdFHAT

3) A7telHl e BFEAFFY A8 A3

£aEe EAL YA JFFHoE ojFojHTdE A Ut #
gA, AR AYAHE stulE WEARIEAN T E Ex EHRY
o8 75X L AEFuA sleulE -18C IEAFIFNEA ol AHEW
& EA43dd.

@ pH® s}

WsA3ze] sieju)e pHEsH(Fig 11)E AR MEAAE 4BY
& XY 2 F2 FA8A FarsPo. 2y Vinyl EFERGE

OpenA ]2 W5 & 7tgule pHE ©A Yetsth

@ otn| =8 AA(NH-N)9 83

- 122 -

NEBEX : JI2-CHAIOLE 0|28 HIoH JIBAE L. M2XE T / sB+8F



JEARZE A7 olulxejAAWS(Fig. 1% AF 3L
2484 5 ge Uk A¢ AdsnE FVY FAREE e
o5 Openite) X AZ WAE AE Vinyl T3 Aole FRAX YR
o

® Trimethylamine(TMA)% ¥ 3}

WEZF9 TMAYWSE Fig. 130 dehided A% 3714 Open’d
He Alge FZ3A F71E F 4% FAAFE Jedded qlE,
Vinyl28 Alg2E AF INLALH ¢u8 S48 %S dehdiden A%
37/MgolF9 ge Open®t} ¥ e YeEAT.

® FeA A97)1A2A (VBN)9 w3
WE%9 VBNH3HFig. 14& F&A F7Hte™ Openddl R
Vinyl¥£#3te] ol g1

® Thiobarbituric acid(TBA) #<9 ¥ 3}
WE AAEe TBAZ W3Fig. 15 A 3MLA7A FHA F
NAaTst 2 32 F48A #asgth Vinyl LFAEE Open’d 9
ANBRT g2 ¥e g YErAH

® v4E 74 A
WEAGFe A7t W4EE W(Table DE AF 3ALANA

= 948 $2¢ fAGMSY IF2E T FsE TS UBIR
ow, Opentel % VinylEg349] Aol FRA Bk
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Fig. 10. Changes of TBA value during the storags of bolled
scallop at 5 7C with ditterent preservatives
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Fig. 11. Changes of pH during the frozen storage of scallop
at -18 4C with open state and viny! packsge
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Fig. 12. Changes of Amino-N g lhe <]
of scallop st -18 °C with open state and vinyl package
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Flg. 13. Changes of TMA content during the lrozen storage
of scalop -18 *C with open stale and vinyl package
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Fig. 15. Changes of TBA value during the frozen atorsge of
soallop ot -18 C with open state and vinyl package
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@ #*371%%

A4717t @8 g WEAddAY e g FE7%e 2=
7t 43¢ JFAEGE AR, ot Aty f£3 TAY FHE
gu@ta 8 F AUt F, -18 °CAlA stejule] {3713L& ¥ 5 - 97)
4 Axoly A7l 2 Iy g 2EdAM {FF/1LE <%
36 - 387149 xRt

4. 48 2 89

D AFEF 9 FAA 7tx 2FL A57HEH Y {E7IAE QFsE
dl &3 old,

2) AEREAE JtEule $F713 Ao AFAFHo|oW, 53
Sodium lactate ¥ Lysozyme® A& 7teu]g REARE EoleH oFF &
A o) At

3) ArlElulE WEFAE ARHssl Bol dous 53 X 3670

4 ol32E FAT AEWsE Jehidd webA, Arleny BEH7
(-18C)9 HE71TL 36749 Aol HARNH.
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A 24 7HHNER £6& A% 712 A7

1. A&

HI, 25 T P2 IF AYHA JAY¥2 9 WAso] oA
7o) AuFe] Fudtn oH, o7]d wE APE FojrEY F8A
ol d& FuUH Q). olF$o] BF QT2 HAUSIHY e gz
of 9% 4%4¥(Yoshikawa et al., 1989 ; Ferreira et al., 1984 ; Chung,
1980 ; Hatting, 1977), CO; E& vl FAZ vl A N Fol] 53t WY
(Yoshikawa et al., 1989), A21WE 5P H(F - 4, 1994), S4E] F
PR - &, 1992), 74 FETU(E F, 1994 Fo] A

oAHFEe MALE 2L ofFd wata Lo iy Aol dEAY, d
R oz F9 A F&o] gord wetr EFF R X Fo| EE
o] A (Ishioka, 1984 ; Chung, 1980 ; = -, 1994) 27} YAH==
(Takeda et al., 1989) LUX F$o| 7H53ith E, F7|Fod< 4 &&F
o] B9 ¢F 308)o] Z(Dejours, 1975), A ERY FiALErt 29 of 30%
v o] 2 2 (Schmidt-Nielsen, 1975), &o19] ALFFF49 7/HeAdd B
AT(Z 5, 19949 B Sl

dntdeoz FAEA L #A4FE 9 AFETG FH37]) AL Ae=
delx glom, A4S 2 A F& Fidd wuA 43 Wy 2 i
AUE 28H S5 & BFoA FE3e Wol dF d&3H3 .

Ao ZY9E AYe Ao UF FAHT U= ZHeule 133
o2% Q77 goy 87t s vk 2, ARt H5F8 T3
Ho2t F4Fd sAlge] Fonz H3}HYU SN Y rtej] #4
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We) 8o AFe Aol

HaA, & AFAAE Jelu BRY 1&AY £49ES &Y 9
do, ALTAE $4 L ALES £4999 4ol et FEHR
o

2. Ag @ 9y

1) A&

7} ¥) (Patinopecten yessoensis, % 250g~300g)& U= F27dA
A ¢ 5CE FAHE 2EZE Ao 21X FF FH3 4
Az gustgdnh 45 B stressE A HA77] 39 & 6AT F
¢t 18T 9 FZoll WX Fo] 24F 2= AA}UAN X822 AHRIAT

2) A &£xo & && A4 FY U3

F5E A% HHF2E& FAsY Ao FErMEHE 25% 4=
(250g/1000mN) 2 3t % &=(0T, 4T, 8T, 13T, 21C)& =Hd =&
of AFAN FF BE A2 ZFa R A} AFE BTG
HrFe £& AAFHE D. 0. Meter(YSI Model 57, Yellow Spring
Instrument Co., Inc., U.S.A)E A1-43l9 A3

3) Triglyceride®2] 3}
A} e] ethanol-ether(3:1, v/v)& 43} 7t2in] FRE TV B34

FAZsn, 59 AAEYG00Xg, 0)FY L& AT YL NEE
3l triglyceride &3-§ Al (Triglyceride G-test Wako ; Wako Pure
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Chemicals, Osaka, Japan)©. 2 triglyceride %% W3lg A3,

4) ATP 3383 € FAFY ¥

4% 252 =39 HFI0T, 4T, 8T) FF B H-(d= 50%)
A2 Jleul g AFRAN 2KF) ATP gdEF R FAFY ¥3gE
ZA%A.

ATP BdAEZ e £4L Iwamoto et al.(1987)9] WY o2 i FAE
A& 3289 22498 -25C 5424 538 AANAL. SAAAE F
242 108 3439 0450m membrane filter® o #F o] &AM A=}
EJHZHPLC) FY&#t. Column olFFolE 0.05M KHPOS
0.05M KoHPO,8 14t ¢+ 4-9(pH 6.78)¢ A8tz 84 #dERD ®
ZZ 2 Sigmarte] EEE A3t A AT B X PHILIPSAHAl PYE
UNICAM HPLC AF %4 system® A3 1, column® WatersAHA) €|
n-Bondapack Cis, 300%3.9mm¢] HAHEH] columnolloew, EFZAL A
& FF 251, °)%3 % l4ml/min, column <X 25C, ¥4 #H#
254nm, peak WA AW, £4 Azt 3080IA 21 FAFS A
%% 98 A}43l9] Barker and Summerson(1941)9] el wetx &3}
k.
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3. 43

L)

g

1) && da2%e i 9 XA

% £X(0T, 4T, 8T, 13T, 21T)2 ZA Y YA F #§+Fd sy
H(Z = 250g/1000mDE ¥WIA F7IA71A & AR3EA 5T &
E A2HY RA2AEE EAT APE 29 19 YEAY. AF 2=
S FE #8439 £& 44F9 As B &, 21C AFANE A
A 808 Fo] £F A o] 2ppm R2Z7HA AL, 13T = 160
2, 8TAAE 3008, 4ColXe 380%, 0CAME 7908 Fd I ol =2
FA 2 519949 A& 4F xd HZI|AHRE AFsAA &&
daY Fax L AAAGE AP ZFg, 0C 2 3T AFAAdE A2
shock W&o xAetgen, 5~156C 2E9Yd e & 242 %°] lppm
Hagx =g dul o AstQon Bndigo. a2y & 97 2
3, 7teule S84 o] Ippm H2o =E3}AE B oW AT F< X
AbstA] @3 AES AU F, 0T, 4T, 8C AFAA FF . {50 &7
ol A 493 ANAete AL G o8 A} HR{RI AAFEY &
Ed4aF IFE HA ¢ Ao 44En

a8y, 4F 2EdAN 5T £& A4:F A ST E 21TAA
£ 0019min™, 13CelAE 0013min, 8CoA¥E 0.012min~, 4CoAE
0.009min”!, 0COlAE 0006min " o]%ch 23 0T~21T FAlAMY
Qu-value= 1505901129 Eay -7.72kcal/moles Y EM AT (Fig. 2).

2) Triglyceride?] # 3}
Z5%9 triglyceride® glycogendt TE0] &59 A FFdo| H
o, SRAHERIE)FEAME 2719 F8 oA FFdel ¥k (Yoon et al,
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1986). Takami et al.(1995)& AE & A7 2 oo triglycerided] #3F
o] A3 ZAEE ¥u3tm givh

B d¥dME A% ex 2 FF - F¢ A% @A AZR7)
triglyceride®] |43 As7t #AHAHE 3I).

3) ATP BAEHY s}

A A @ZFFo) o S(EA& -, 1986 5 H - &, 1992), e
(Kawashima and Yamanaka, 1992 ; 1995), 2(Yokoyama et al, 1992), A
B (Watanabe et al., 1992), 23 o|(FH, 1985) 25%F < ATP #IEZY
7 g% Rae BAT BoJYEHA stress ¥Hg & olE HEE
o] Wsle] ulsld M= Tomlinson et al.(1961)0] F4jo] ¥ yZoje i3}
o (L3 - HKEE(1988)7F A £ Ayt o AME F ZF7F
nx]& geke] giated, HEE $5(1983)0) XS AFF S W3 djsto,
Z - 70(1994)0] Hioje ALnUE FHAe) Wste] ety = F(1994)
o] X B545A9 #ztd e rmstx vk 2Y, HRE 4
Blo) A stress ¥Hgo] WE o]lE HEY Wl fiF BiaE F3I Hon,
Ztely) $ER Wid Hue Ad AR T AHeld.

ZAEH] ERE 4% E i 44 R FF =Ad AFFT ATP
BAREA9) WE Y 4~9d YehiAch Hx ATP #FL 16.2u
mole/golR e A £EY adn #F5 B FF AF zdd mEA
ATP BHEA Y EHAZ a9 Aol& Yetuidth

0C, 4T, 8CS ZrF AFFo ATP £MAFEE 19 10~12¢] Hetd
At AFLANN BF BEAFo]l f4 AFRT ATP 237 #3ted, 4
T 44 AZAME AF7NLe it ATP 9o 2371 4% BFHUL
B o] ¢xrtt FAYOTC) B A H@T)NNE ATP £3)7F %0 2R

_136_

NSEA : Jtelbl-CHAIOIE 0|88 MB6l J124 8 . M2XE s/ sesdF



Disseivad anggen (mg/mi)

I n i i L A
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Time ( min )
Fig. 1. Changes ou disuclved oxygen In seawater with non-aerstion

doring storage at various temperatures.
The demlty of scullop In scuwater is 2505/1000mi(25% ).
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Fig. 2. Arrhenius plot of dissoived oxygen decreass at various

temperature.
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Fig. 3. Changes on triglyceride content in live scallop adduct 1

during storage at various temperature,
(— ; water, - ; waterless)
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gt

Storage Time(br)

Fig. 4. Changes en ATP and its reluted compoundy ju live scallop adductor
musele during storage at 0°C(water conditlons),
AT O ) ADP(O), AMNK B), IMKQ ), Total{ @)

28
. W
18
10
]
. ke s I
L] 2 80 % 100
Storuge Time(hr)

Flg. 5. Cbanges on ATP and its related compounds in live scullop adductor
muscle during storage at °C(waterless conditions).
ATI(O), ADMO ), AMP(E), IMNO ), Tetsl( @ }

1

0 I A== M L
[] 3 50 5 100
Storage Tlme(br)

Fig. 6 Cbanges on ATP and its related compounds in Uve scallop udduct
moscle during storage at 4°C(water conditions).
ATP(0), ADP(O), AMP(B), IMNQ ), Total( @)
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Storage Time(br)

dduet:
L

Fig. 7. Chaoges on ATP and its related compounds in live
munscle during storage 4°C(wateriess conditions).

ATING | ADP( O ), AMI W), LML) ), Totsli 0 )

Conteu!

Storage Time(hr)

10, dduel

L

ig. 8. Changes on ATP and its reluted compounds ip live
muscle durlng storage at §°C(waler condlitions).

ATP(O ), ADF O), AMP(B), IMMD) ), Totsll &)

Content(pmole/g)

Storuge Time(br)

dd

Fig. 9. Changes on ATP and its related compounds In live
muscle during atorage st 8°C(waterlass conditions).

ATR(O )} ADP(O). AMKB), IMF(D ), Totak( 9 )
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ATP coutent(ymole/g)

Storage Time(hr)

Fig. 10. Chunges on ATP In live scallop adductor muscle durlog
storage ut 9°C.

L] s 12 » ¥ 4 ¢ 9
Storage Time(hr)

Fig. 1. Changes on AT ia live scallop adductor muscle during
storage at 4°C.

0

18

1]

L] [ 12 20 % 45 6 9

Storage Time(hr)

Fig. 12. Chuoges ou ATP In live scallop adductor muscle during
storage at 8°C.
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. 28 x FEAZANE FFATH FAT ¥ YRS

o2l AAE FFAFol FFAZRYG AFF wEriE¥sl gE
stress7t A€S UEYE Ry, 0T AR FLE JAHAHEEN
A% a7t =) ATP 287} 4CTRY HEg Aas AL o stress
WEo2 WY fFrey AR HHAALL 4CE F3E F Utk

RES ALFol 2%%F9 ATP #EEAY Zad BAME A5FHE @
g IMP WAldl AMP/} o &3 go] a2lA glon, HAF1%H<= 7t
¥ 28& o|$7 @8 AMP-deaminase 8A4& #1 YA Fo== IMP
ARe #F=HA gevdnr rudz Y. Kawashima and
Yamanaka(1995)% 7}eju] HF& FAAZF quAdEd EeE =
sk, IMPE AAEA 458 333 I

7ZtgE] RS 4% 2% 28x 5 ¢ FFAHE AT AMP
o) AsE 1Y 13~159 Jehidth 0T, 4C, 8C A% EF F5A
Fol #-AZRYG AMP £33 %o Btom 4T FFAFAME AF7T
& E3td AMP 23 %o] 4zt #EHAYE, ol3Fd AdAE 4C F5A%
oM ATP 237t AL Ze #dol d& Aoz AR, 183, o
=Rt BAYOT) B2 A$@T)NAE A7kl o wA
AMP & o] Bttt @8, FFEAFNNE ALETFAN FFEAZEG
£ AMP 2xFo] ®ston AHg7ite] Hojo] wekd AMP £ FE
Z 7kttt

HE $(1988)c] REA$e FHANE2 AAT {(ATP/(ATP+ADP+
AMP+IMP) X 100}gte] #®3t:= 29 163 2o, AT ToA FFARZR

A A GYAELS Adr wHon, FFAZAAE 4dFol
0C 17%, 4C 29%, 8T 30%9 #& JeRoY, XAEAE fgkch &
H $5AFAME 0C 2 8C AFolA BH%HE Udedden 4T A%
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AME 2718 FAE 67%E Y. ol dAde FFAGe] F
FAZEY fErlelu)] stress& HA Fe ALE HA =, 53] 4T &
FAZAAE %Y stressTE B Aoz Yo

4) At Wis

AAF ATP @A #Aste dAAZAN glycogen R glucoseE &
HEAZ 3t 8713 oA A3AE E + Aok ARFA sty o)
FF9 FAEHES 38umole/gelA o™ 0T, 4T, 8CY &F L= AXF
o f4t AHEEE ATP B EZ Y e 28 RFAT) F+A%
Beh o W E 4T AFANE ATP A EFY w3g Zo] g
SEF(0TC, 8C)RT F4F AAe] T 2o 8C FFARAME {4
Adol A H UK (Fig. 17~19).
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Storuge Time(br)

Fig. 13, Changes ou AMP In live ucallup udductor muscle during
storage at 0°C.

15

waler

B watertons

Storage Time(hr)

Fig. 14. Chunges on AMP In live sculiop udductor muscle during
storage ut 4°C.

Eim

[M] weleriem

Storage Time(hr)

Fig. 15. Changes on AMP In live scallop udductor muscle during
slorage at 8°C,
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[ATR/ATP+ADP+AMP +IMP)IX100(%)

10 " iy i _
[ 20 L J L 20 100
Storuge Time(hr)

Fig. 16. Chunges on ATP/toutal rutes In live scallop adductor muscle
during storage at various temperature and water(—) or
waterless(:**) conditlons.
9°C(D), 4°C( ), 8°C(0)

70

20 r —_——  willer

g ¢

—O0=-—  waleriess
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1 L

=
[] 1] 50 75 100

Storage Timethr)

Fig. 17. Chunges on content of lactate in live scallop adductor muscle
during storage at 0°C.
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A= &AM Jt2ldl-CtAIOHE 018

8t

7
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“
“
» |
g % —e— waler
ol —O0— walvriws
° H 1 i
[] 28 50 75 100

Storage Time(hr)

Fig. 18, Chbanges ou content of Jactate in live scallop adductor muscle
during storage at 4°C.
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Lactate coateat(xmole/g)
g &

—O0— waterksy
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—
° 18 B 75 100

Storuge Time(hr)

Fig. 19. Changes on content of luctate in scallop scallop adductor muscle
durlng storage at 8°C.
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4. 2€ ¢ 2%

Jheld] RS AEAQ FeUES GH3r] A% 2 A7E, &S
28 X JEAFE 3, AL A9 ¥+ R FFAHAN SSHES
Asto] oty AN AAE 2943 Yo Z.

1L ALt $E&4E HFFY §& F2FY F27 =AU

2. 0T, 4T, 8T ALARANE i+ R FFAY BF 4d7AE A
Abatz) skt

3. 28%9 triglycerider AR ¢= R &5 - FFAZA @AYl A
Zz71d F43] A3

4. 2% ATP ¥ £ AMP $3& IALEFAN FFEAF] f
Aguc wgton, 4T FFAFAA ATP 23 R AMP $3 ] =34

2859 FAH LS ATP 2 EAY dgele @9 FFAR] ¥
FAZRT % w3k

ol4e Axz R¥ sgH] FHRY AL 5L A MY F2 2L
4C #4 F4Pdos gadd. 2y, F44d £28FE A3te] &L 7]
24l ASd= JHgH BRI B stress AE Aole UARAATR, FF
2: 9 FHUHAEHETF R TR0l AAd & ¥ AR & AL
#Bae.

- 146 -

NZEX :t2H-CHAIOIS 0128t H36H JIBAIZ Y. M2/ sEsaF



TaEed

4

Barker, S. B. and W. Summerson. 1941. The colorimetric determination

of lactic acid in biological material. J. Biol. Chem., 138, 538~540.

Chung, K. S. 1980. Cold anaesthesia of tropical fish. Bull. Japan. Soc.
Sci. Fish., 46(3), 391~ 392.

Dejours, P. 1975. Principles of comparative respiration physiology.
North-Holand Publ. Comp., Amsterdam, 253~ 265.

Ferreira, J. T. Schoonbee and G. L. Smith. 1984. The use of
benzocainehydrochloride as an aid in the transport of fish. Aquaculture,

42, 169~174.

Hatting, J. 1977. The effect of tricanemethanesulphonate(MS222) on the
microhaematocrit of fish blood. J. Fish Biol,, 10, 453 ~455,

Ishioka, H. 1984. Physiological and biochemical studies on the stress
responses of the red seabream. Pagrus major(Temminck et Schlegel).

Bull. Nansei Reg. Fish. Res. Lab., No. 17, 76~116.

Iwamoto, M., H. Yamanaka, S. Watabe and K. Hashimoto. 1987 Effects

of storage temperature on rigor-mortis and ATP degradation in plaice,

- 147 -

XN2EH: JI2lH-CHAIOIE 0128t M 3ol JIBAE HE. M2XEE / s8-8

Il



Paralichthys olivaceus muscle. J. Food Sci., 52, 1514~1517.

Kawashima, K. and H. Yamanaka. 1994. Effect of Chloramphenicol and
post-mortem biochemical changes in scallop adductor muscle. Fish.

Science, 60(4), 461 ~465.

Kawashima, K. and H. Yamanaka. 1995. Effect of freezing and thawing
on post-mortem biochemical changes in scallop adductor muscle. Fish.

Science, 61(4), 691 ~695.

Schmidt-Nielsen, K. 1975. Animal physiology—-adaptation and evolution.
Cambridge U. Press, London, 693~714.

Takami, H., H. Yamanaka and H. Nakano. 1995. Survival and
physiological stress of juvenile disk abalone Haliotisdiscus hannai during
long-term starvation. Fish. Science, 61(1), 111~115.

Takeda, T., T. Tsuji and Y. Itazawa. 1989. Facilitation of housing
capacity for red porgy by drop in water temperature. Nippon Suisan

Gakkaishi, 55(6), 1011~1015.

Tomlinson, N., E. S. Arnold, E. Roberts and S. E. Geiger. 1961. J. Fish.
Res. Bd. Can., 17, 321~336.

Watanabe, H., H. Yamanaka and H. Yamakawa.. 1992. Post-mortem

- 148 -

N2EH ; Jteldl-CHAIOIE 0128 H3dl IISAE L. H2HEC / s8a



biochemical changes in the muscle of disk abalone during storage.

Nippon Suisan Gakkaishi, 58(11), 2081~2088.

Yokoyama, Y., M. Sakaguchi, F. Kawai and M. Kanamori. 1992.
Changes in concentration of ATP and its related compounds in various

tissues of oyster ice storage.
Yoon, H. D, H. S. Byun, S. B. Kim and Y. H. Park. 1986. Lipid
composition of purple shell Rapana venosa and Haliotisdiscus hannai.

Bull. Korean Fish. Soc., 19, 446~452.

Yoshikawa, H., S. Ueno and H. Mitsuda. 1989. Short and long term
cold-anesthesia in carp. Nippon Suisan Gakkaishi, 55(3), 491 ~498.

AE8 - 294, 1992. X (Paralichthys olivaceus)$ A}¥F 7193, 1,
AR 27] A3t 2% oEA Y A 343 =], 25(3), 189~196.

Z9A - 484, 19%4. Tilapia(Oreochromis niloticus)®] A< 1YL %
of 9% 7l dF. YEFTZ2FE3IA, 13(2), 31~40.

ZGA - FKE oA - AFE. 1994, €09 FF FF AX ALE 4
7123 A g5 A), 27(5), 501~508.

EARE - ILchIEHE, 1986. FRL LU ICEE- XA KB 2 BT ENEE
wER HKE, 52, 275-279.

- 149 -

=& Jte|Hl-CrAIOHE 0|88t 36l JtSAS Y. H2Xtd s / s844F



PRI BIER - KRHH - KEFHE 1985, KRN RN A A 4 DEEER
b, IR 5 11838, 45~49.

HRERE - W= - AEE— - A8 ¥. 198BEHEE 7 0CE T IHH
O ATPHBME & & UAR O BOEL. BKE, 54(7), 1209-1212.

WYese REENE 5. 1988, @MU KBAE T2 4 LEEB & CFREERICRIZ
TRE. BIKEE, 54(5), 751~759.

- 150 -

N2EX : Jtelt]-CHAIOHS 0188 M 3o JI2AE L. M2/ s8=4T



A5F ey 7HEAFE A

A1d A4
22 548 Poople £48E 48, ATEF 9B BT 59 b5
A Hol £4gel 3 FULNE 43 FF& OIAA HYt B s

e ZUL 71FEL EE 487A £ AR 2 AFoloiA, 7t
FAgol Holdyl AFHA A stejule BFfE %3 FAFEY
FL AEE FAE + e 71€e AEs=yd S 7HEFY A¥c
Bt 98 SAEs AFd ge AFAL] AYH IR AN FA
A ANEe) AH 7HF7A o XY BJFEEA 2 2Y T YEF H
ojopzt #Thm £,

Z9x EAHEQ Jlule 919k T H22 FEA AHAAN FF
Ao JFF ol FEIF FU¥4 ZleMT FAFA tE B Y
F3tFAFd Frtek AdRE AR g% 4xFHe AA=2 I P
F Z717t QA=Y o7 Aoj(BoAH #Fol AFoloiN AHE HHY
€9 vz & EAFE ¢ Ak A A3 5 Ad, g
W dHZ 8 do 2uA AF 2AUMSY FAC 2R wE71%
445 71€dd EAN #iAxgo] W AxFHooF v, oh&d
aluminium foilel A 79 ste @& 28 Bl &3 3o] 2uAe
G4 £7F5E A% ST AFN L] AxHA A Pt

7halels AMY ZFEAEZR] dFelAM EoE Adojd FHER FEI
A590 @ F 3o} AAZAH 12 43 BaAel 53 glov, F4AE
9 iz RN HWIHIANZ 4g By ZexoA e FHseue o
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FAAA o qust] f2 Agtel LA PFsA sy FEL e
FA oW dd.

Y, 7HEH] 7hEol AYEL e dEY F¢E A dojAHngE
A5BHE AL a8 dte AREC] Bel ¥ Jlon old AL 49
A2 JAEE 718 ¥4 WS TR qadn. agn, F4494
w2 HE 7 UL AZE M AFY HIE life styled] AT}
A ALH e A xF oG48 F/E 6% ARAZ Y oA ouldA
54 28 YF Jtejule] sdo] HIdH oz o|Fojxof ¥ ol o1&
71 7H3RY BE2YTH A FAF oA E Fn JItA "L A
d AEEZE HFNLEE o]F Ao} €vdx 4. Y, FYdAME
F29 e Ze JFENE] AFEH dHeoln HFHA FENFE
AT AZ7IE AF 71go]l A dFHY dFyate]l ddddHdE {F
of Fejadrt Hu ok E¥, dEY F B2 AFo] MEH 9%
AE3H0 oy’ B A7 AxdeE $44 Fol4 £92 FRE
obx Zgsle] UA @z, 299 /& ASEE $E9 Y4B} FEHo=
gt gt lejA e #& sjAde] audd

£3], & 47 FALHA A FF 7|Eo2 E 9 30% oldely
W wA Yrte Ex5 S AU o83t AFS Wk, 23 ofd &
Exzrol wa vz deizl gle BEAES HaS AdFn FAld ity
Q 71FF MNEAYdE sodium sorbate 59 ¢UF A monosodium
glutamate(MSG)E UFAF A7HAIE WiAT AFs 7lefy 713F AL
< 718 5R2 A%

ayEZ, B dFdAe gt A d3FRES AT Usy
ol i A9 A, JHEHlY NRE oY SR A AKlY F
AF gzt steudFe 23 AXARF 7|k Hdqd d3AE + Qe
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33l ot AT W o] AFY HE2E RAAFYT
NEs ngtck obgd ZE 48 R st 7F AAY F dee 9
2B %% 5& HUT A F4Y sPuF R F4Z9 AzxE A
=3
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A24dd As R IY

1. A8

B 30 AEF JtElv)e] £F = &71ElH|, Patinopecten yessoensis,
2A &2 dIFAE)AE AN 1995358 1996d BA &
NE 3 10-12cm, QANFEFTF 35-50g A& MAA, A=/t 5@
AHZ ut2 Yol ol &Y. Vig FUdERE FFA LA AHAZAA
TY3 AFE3Y L, AHE EFEES FR/E CPP/Nylon #5¥E3 PE
YEoluct. ngZ 7tely) AF XZA e PEEEES AHE3A L, 1299
YXZAEF AzAlele CPP/Nylon A34EE AH83tgd. 232 237)
(Quick 7G, @A, #)E AH83td AT B T7IXFSA

2. A8y
1) 7FE3AE EE 4% T4
ARH o7 7|1 Wid F39 AlEsl nol AEFY FAd o IF

€ U)X FA AN Aoz FES A B Uz

2) NN ERF
AP0 wet Yok
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3) 4

Hunter Systemedl && ZA] 434 (Chroma meter CR-300, Minolta) &
AFEEEY Mo U@ L(AE), a(AAE), b(&EYE), JEEHEXD)ES 3
A ZA3Y A& A

4) Thiobarbituric acid value(TBAZ})
Turners9) ¥ wa NE%e T A% 3 3g& AP flask
ol Y1, o7]d 20% TCAEY 5m¢, 0.0IN TBAE < 10mE 7}st} water
bathellA 3083 7tdstm 108%F WAART o 7] of
isoamylalcohol-pyridine(2:1) mixture 15mE 7}8le 85 F 2400rpmol
A 15837 QAEF AS AL 538nmol A spectrophotometer(Beckman,
model DU-68, US.A)E °|43td FJF=E SAFHA.

5) Volatile basic nitrogen(VBN)3 %
VBN Conway unit® AHE3te mggii?os 2438,

6) pH
pHE A& 5g& AHstd Bme FHTE 7}t ¥ Waring blender2
N F#A3% 3L pH meter(DMS, model DP-215M, 3=%)2 A3

7 AETd &3
APHADS) EZA%S WPdol Bt E2RRMAE A3t 10

Aoz N, 32CAA 24~48A 3 wjdst] vehd JAgFE AF3
At
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8) AL (texture)FH

7t8)d] 9 A]¥E<L Rheometer(Fudoh kogyo Co., Japan)o]l ¥H & o
e Ad JAEFS plungerg F&Ae] F W AdEFo 93 texture
profiles(Fig. D& #4339 49 A3 Hady g AEHAST. =
A 4302 Table 19 et ZE(hardness)st o3)A
(brittleness)2 Bourne®] #%) wal NEE AFHA /LEAR Lo
BN AR AIEYFA AaP(Ke) £ AWM peakd] ®ol(Kg)R &4
UeEl AT 83 8 (cohesiveness)e Kapsailiss ol w0 whel A1wis T
del A g AU IMe "AHuR AP en, RI[A
(adhesiveness)2 A1WHJFA 9 wlolyA BAZQ) Fig. 1 49 Asgkez2 u
Eb A ot

9) FA=H JIA=HY &3
H®e B mat 24adt. &, ABSE 4~5CHA AdF
ANA A5 A% 2348 SPcPoz sen, o % Aol AR
£ 719 LFH0kg/cn) 3] 7AgAFE] FFAE JIt=Pdo A

10) R-value
NEFsLe] 71222 RFHE SRR LH, ABVEANFL A
F&9L ALt Lee 579 wist Ryder'”e] Wy¢ H43led 2
BHE e, &, A8 10g9 10% ddFL4t &9 26mE /ety @St
WA 158z #A3Y F YAERG 454 e Hetn, IAE 2L Wy
oz 23] WE HYsd e 45HE 50N FA}LFEYSZ pH 65~
682 zA¥ F 10000mmelA 10837 dARHsPt o AFAL
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Table 1. Test conditions for analysis of texture profiles of foods
using rheometer

Sample size Thickness ca. 20mm

Plunger form(size) Circle plate ( ¢ 8m)

9 deformation 50
Crosshead speed(cm/min) 6
Chart speed(cm/min) 6

2

Number of bite

&
v
w
v
o
0O
",
A
ELASTICITY
DOWN
(second bite)

DISTANCE mm ——

Fig. 1. A typical texture profile for a scallop product.
Hardness = H (Kg)
Brittleness = B (Kg)
Cohesiveness = Az/A;

Adhesiveness = As
- 157 -
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250nm$} 260nmell X FHEE A% S Ao g3 HFHA.

O.D. at 260nm
O.D. at 250nm

R value =

olWf, Rgto] 10]4de|d NAE Aoz ]o]ste]d Ax7t Holzl o,
2 gAsgH.

11) ¥5HA
590¢] 944 panel memberg& TS M4z, 49, gt, Ja, =3}
5ol 3l 94 (Table 2) £ BEAMELE FHASIEAY. ©H, FH3H7HH
FE 4 N8 i @Fd Az, 3, WA, 2% 59 93 PIHAEY
oz FA A
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Table 2. An example of chart sheet for sensory evaluation of
scallop products

o] §( ) ol ) A4 (g/4) g : 94 4
AB
s A 1 2 3 4 5 6 7 8

=
=

%71

(flavor)

u}
(taste)

a4, 4

(color)

23z
(texture)

overall
acceptance
(score)

AYHY o FEZ Fr} 2 AS B. BAHEA $7]: A3 7} st

g ues] P} Q A4 gk zoto] Zejch, Hgto) §la Pk

7 p¥oe o gl AL sigto] Ztstm WA s} §

6 o3t B ¢ AS A BxYxo)ge] F4 Evi-s}ﬁ X %2,

5 PAE AL o4& Ay 3_1 AEel A-F o] A #“!5171\—} &

4 ot & AS s},

3 pRoz 48 PN Z3zh \-1-r‘&‘&8‘r7i\—} w4iojAialel Fx ok AT

2 s 4& As g Aol Fou FAUTMES] e &z 4

1 322 f4& %% BEA RagRE ol $oa HrY FE AUch
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A34d ds g ng

1. 7kl 9] AF AAe 7H3gde 23

A ZREolA FAHE Jteule A £33 @A Az Udx
TE oA AT FAo s FEE AL ¢7) Wi WAA FE& AT
293 AASAE AR 2 AFERN FR49 9% 4L A=
X o g}y, Y, BF o] FA 2FF B d4FY FAS
2P £ . AFY £48& dody EF ol FFHE @4
F e HLTY Fx MRS A5 A8 FAAREA BE A5AF
TRFE A Bt 2 A, Fig 29 Jebd vike} o] stelu 22
S 4% FAA 58 oM I FHYN ASYgEF LAE BIon,
I olFole A9 W3t gt W 208 oY FAAMdE stz
E B8 AZ2 §AAU AEA FEHEM AFZ R28A o ol
o] 7}&o] E7HsdAH.

metA, FagdF e teu] AFL 2 AT £ e AR
ZAAeEG R AFHE 108F FAR AAH}AT. @ANT 7tE HBF
EFAFI} FAE, FAF T VEY) AHME T FA e FAA
e getA o HAX WAL 74 sty AF JHE FRAAN 2 AF 5
9 &F EAN FAADHY FAE Rol AA}E 1nTE AAY A
) gzte] Halyd e 13t Ko ohd FAANIHE 57 oJHE A3}
L EREF A FAC 2YE H P Aol oA ALY JhEx
A Rez AEAU.

=
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0 . ' . . :
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Time (min)

Fig. 2. Time course of the boiled drip content
extracted from scallop during steam boiling.
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2. A7reln] JEAF

1) ¥3A%

ZhEHl & A -26TCeA F454E & ¥ 5CAM WRAAGNZ,
AR A Y& A A ad2 5CTHRAFRAAN 77 FAAFE(Fig.
3-1~3-6)° Wzt] ZAls] Rt

VBN 2F7tA & F F3d & zole Ro|A gfey 2571 Avd
A A Az YA el Fu&Est getxt(Fig. 3-1). S #45%2
Zojy A e 2R Folu A EE FF HFL ANHY F4
AEe 2FAAE 2T a4y, FFHoE 7 ¥r5Y ¥4
€ 1F oA E A4y AL Aot o, AvEY T &
280 ¥ FAAT WAZAA o] Rzt APH UAA7] HEY
Aog Badr}, oo WYAHE olf& 53| Fig. 4-101A4 ¢} o] F
Fdel £ A wWF YAES HAF AT IFAZE 3FE vay
B9tE v, VBNX 59 RuAEE YetdE X171 T30 £ AF4A
B F3% dH3e Rioy HAF AAET do Yo ¥F RAT A8
' O34 & ¥3E HolA %L FozNE nFo JA(Y & . 2
A 19 AT, ZEE, TBAA Foe FRE Aolg € & A
(Fig. 4-2~4-8).

2) ¥EA%
i) AZA gz, 3712, 2 d¥ £XE 99 A37I4 0.3%
sodium erythrobate &4 22 Wl U371 & stuA -20CAM WFAZE
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Fig. 3-1. Changes in VBN contents of scallop
during storage at 5TC.

400
—a— Frozen
—eo—— Raw
~~
2 300
"
0
@
c
o
=
© 200 -
e =
100 T T 1
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Fig. 3-2. Changes In hardness of scallop
during storage at 5T.
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Lol

LR

E ~—o— Frozenl —o— Rawl
12091 —a— Fomna —o— Rawa

g —#— Frozend ——0— Rawd

= 100

: mm

g md

@ 40 -
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@
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§ o F—/—— ==

8 0 5 10 15 X

Storage time (days)

Fig. 3-3. Changes in color ditference values
of scallop during storage at 5TC.

1.0

pH

5.3 g T y T T T

Storage time (days)

Fig. 3-4. Changes In pH of scallop during
storage at 5C.
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XEEXM : Jteldl-CAIOLE 018

0.5
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Storage time (days)

Fig. 3-5. Changes In TBA values of scallop
during storage at 5C.
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044 —e— Faw
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Storage time (doys)

Fig. 3-6. Changes In expressible drip of
scallop during storage at 5TC.
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500

~—g-— Adductormuscie In whole
-——e— Mantie Inwhok
—a— Digestive glard inwhole
——o0— Adductor muscie only

400 =

YBN (mg%)
[N) [
8 8

40

Storage time (days)

Fig. 4-1. Changes in VBN contents of adductor
muscle part of digestive gland removed scallop
during storage at 5C.

400

—a—  Addudtor muscle inwhole
—o——  Adductor muscle anly

—~ 300 A

o

L

w

(7]

Q 200 A

=

b=

[

]

= 100

0 v T T v T

0 10 20 30 40

Storage time (days)

Fig. 4-2. Changes in hardness of adductor
muscle part of digestive gland removed scallop
during storage at 5C.
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70

)
g —a— Adductormuscle in whole
Tg‘ 601 —+— Mantie nwiok
w504 —a— Adductor muscke only
9
b
g
e
o
0 T T T T T T b
0 10 20 30 40

Storage time (days)

Fig. 4-3. Changes in browning of adductor
muscle part of digestive gland removed scallop

during storage at 5.

7.6

—a— Addwctormusck in whole
—o—— Mantk in whok

~—a— Digestive gland inwhiole
—o— Adductor musck only

7.2

S.6 . — : v T :
0 10 20 30 40

Storage time (days)

Fig. 4-4. Changes In pH of adductor muscle
part of digestive gland removed scallop during
storage at 5T.
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Fig. 4-5. Changes in TBA values of adductor
muscle part of digestive gland removed scallop
during storage at 5C.
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Fig. 4-6. Changes In viable cell counts of
adductor muscle part of digestive gland
removed scallop during storage at 5T.
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Fig. 4-7. Changes in expressible drip of

adductor muscle part of digestive gland
removed scallop during storage at 5°C.
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Fig. 4-8. Changes in R-value of adductor
muscle part of digestive gland removed scallop
during storage at 5C.
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WFo B4 3y FAWA data(Fig. 5-1~5-6)F22& -20C 4
FAF 671471 & W7t Qo] ARt ATG. agy, o] AEx ¥
data] e} AR F& AF o] RE, 53] FTFH FE] Yot
TFANE 292 JAYHE X(Table 3) AFAAM HEF YN= 3 343
7t ujo] ¥E 270 olFde FA AT old diF HAL AFH gL
F7HE9E A =8 Bl

i) €2re ¥ Jd2 JFEH, FFAAAF QF¢ AF X3
T Ay

W37 B de AF3A EAZY F¢ 3 9% AF4l FA
F5S ¢+ AdeH, odde B2F adz TZY AS FFA AA
* AFET EFAZY AL vadte AFLAEE ARy AEE 2F
AEFEFT GejolAh.

3 A%, AL AAY AANECHY HF)Y YFAFA A= 3A4Y
Ad F A AArd JM7te 23733 VBN £E& A8 A o (Fig. 6-1
~6-8). ddl, YEAF 3Y Wo] At AHN XHFA Y= FA3
o 2 AANE AEFY s WAE Lol VBN TBAZE A3 Bk
o 2 AFHE Table 3o Yetdgled, 44 AA MNay FFde €
€ A F2d MNaEY BEF FZ0] AdHAANEE FTAF HMEAN 43
¢ 4 AR, FAF VBNF TBAgLZEHE FFH AAANETL
TR FANaRYG @S FFE HA2Y EF YAE YFA FAE B
e g4 vk o] dA2RE, de@ WSAHAMN dAFE Fo VBN
T FAVLEE YriEy ¥E vEE Fold F dY¥E FE ¥FEFY
ks @/3(Table 3)59 W37t WE MY Folc 433 AYHAS
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Fig. 5-1. Changes in moisture contents of

ice~glazed scallop during storage at -20TC.

25
—0— Open
1 — Vinyl
20 - —8— Kkeglaze
—o—— Na enpthrobate glazs
® s
E |
o
z
>
S A
.‘
0 - L T T r T
0 2 q 6 =4

Storage time (months)

Fig. 5-2. Changes in VBN contents of ice
~glazed scallop during storage at -20TC.
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Fig. 5-3. Changes in hardness of ice—glazed
scallop during storage at -207C.
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Fig. 54. Changes in browning of ice-glazed
scallop durlng storage at -20TC.
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Flig. §-5. Changes in pH of ice—glazed scallop
during storage at -20TC.
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Fig. 5-6. Changes in TBA values of ice~glazed
scallop during storage at -20TC.
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Fig. 6-1. Changes In VBN contents of adductor
muscle part of digestive gland removed scallop
during storage at -20C.
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Fig. 6-2. Changes in hardness of adductor
muscle part of digestive gland removed scallop
during storage at -20C.
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Fig. 6-3. Changes In browning of adductor

muscle part of digestive gland removed scallop
during storage at ~20°C.
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Fig. 6-4. Changes in pH of adductor muscle
part of digestive gland removed scallop during
storage at -20C.
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Fig. 6-5. Changes In TBA values of adductor
muscie pat of digestive gland removed scallop
during storage at -20C.
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Fig. 6-6. Changes in viable cell counts of
adductor muscle part of digestive gland
removed scallop during storage at -20C.
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Flg. 6-7. Changes In expressible drip of

adductor muscle part of digestive gland removed
scallop during storage at -20C.

1.5
—a— Adductormuscle in wiole

1.3+ —e—— Adductor muscle onty
2
—
s % A
|> : AN 5 "
o 0.9

0.7 4

0.5 — T -

L L L)
0 20 40 60 80 100 120 140

Storage time (days)

Fig. 6-8. Changes In R-value of adductor
muscle part of digestive gland removed scallop
during storage at -20T.
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3. 34 @74¢ 7Hue dE=EReR AF

D REA FHA AFAF

5%, 10%, 1584 &2 72wl g SRS F 4, EWrlstd 23
A 10, 20, 30, 40, 50822 AR HFE ZF A7t dEAHE 3o
AFXFsA 50C, 42 B dFANAN 4 AFstd FIA, EEE AHE
glo] XFF 100T, 3083t duadsts Wid g4 S 7t HF A
E31& A8l 23kt Table 49] Yebd uis} o] 58 FAANEY BF
€ 53 A¥xFsd 470 E o J4FEE} A3, 158 A AM®
g ALE JAFXFY ATHAE 9 AFEYV ohd oy ARA 2
dFoz AFH Ko] w2y EAJL LAY 2HA, 80% FE2
g 7HH FEFFS AudzE 39 60% TFELE WFAA IF
TZF st B A (Table 5), TFLTFEF 4Fo] EHE EAFL
iz o

a8, JulAZF AFEF AFF AL, AFol AUAA BEHAE BF
o] o o8 MA3sZl AW FAEA slEH|E sodium erythrobate
03%& el 1A ol 2 ARSI BTN 7ML AE 4 Ax=F
AFZEH A4FF A AFE/ JAHAN(Table 4, 5) AFakster 23
o] A3 HAHE R(Table 6, 7)& 3t th

agaz BEA J7e] A7|RE M & g4 dF AZAF vt
2L 9HME 5% =2 g4%F 0.3% sodium erythrobated] 1A%+ ol 3
8Pzt 3B5CAAN TAL A& ou] Axdtodx JFELA3L, 100T, 30
7 71E AF e
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2) AQEEA HA 74T AFAF

A AHEEHR Qe PN HEBEL ALHHo2 AHRE AF AW
of FA=o] WA, AW FEA T APl AANPHE AN
H7b Qe HAREAY =90 4F 3o T2 AAG & + U

2 AgdME FHAM dA 78 F e AJEEDS o839 *F
MedsE dFANE & e WAE A7 B, FAVREE A7
HE 102 S A 2438t d¢ 233 AgEe2N HEE ol f
At

O ok Fole YA EH

Pz 74 asst dage 3o, A%, us R 13P8 537
ZM 2 FL U Iy 244 100T, 1083 2aYstd A&
9, YR ZAle] disjA e 9ul#F9] ethyl alcoholE H7}ete] A2 A
24N F&3td A3 FE5P9% 9 e JAFY 19 Fe L e A
gz AgdgTt. FAHHIE A7) Az okAFEd 4 1A A
2ol AT F Ewrdtny AFEAS 10C WF U A RN
VBN, TBA value, 8%, YA AE), A (AES $AME)T 3 6 ¥&
o g 2z F& o & B$(Fig. 7-1~7-6), 2AY S A &F A
$(Fig. 8-1~8-6), ethanol #&%& 7Z$(Fig. 9-1~9-6)o Wiz %z =
Abs) Bkt

VBNHOZ HolME B offFdA ads gided, 477 10°
nel/g #7202 ZA% AHE 2y 2%e W AFSF AAU
AeE & A%s gk 2Eu, o Ade A2, 1N AAZFJFY F
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Fig. 7-1. Changss in VBN contents of steamed
scallop adductor muscle soaked in werious

vegetable julces during storage at 5T.
o, Controk ¢, Onion jicx X, Gnor juce o, Gaic juce
s, Red pepper juice
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Fg. 7-2. Changes in hardness of steamed
scallop adductor muscle soaked In various
vegetable julces during storage at 5T.

o, Control *, Onion juiosr X, Ginger juice: ¢, Garic juice:
®, Red pepper juce
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Fig. 7-3. Changes In browning of steamed
scallop adductor muscle soaked In various
vegetable fuices during storage at 5T.

a, Controi; ¢, Onion juice: X, Ginger juice: ¢, Garic juice
8, Red pepper juice
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Fig. 7-4. Changes In pH of steamed scallop

adductor muscle soaked in various vegetable

Juices during storage at 5C.
o, Control; ¢, Onon juice; %, Ginger juice; o, Gaiic juice
s, Red pepper juice
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Fig. 7-5. Changes In TBA values of steamed
scallop adductor muscle soaked in various
vegetable juices during storage at 5C.

a, Control; e, Onion juce: X, Ginger juice; ©, Garic juice:
e, Red papper juice
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Fig. 7-6. Changes In viable cell counts of
steamed scallop adductor muscle soaked in
various vegetable Julces during storage at 5C.
o, Control; e, Onion juice: X, Ginger juice; ¢, Garic juice;
s, Red pepper juice
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Flg. 8-1. Changes in VBN contents of steamed
scallop adductor muscle soaked In varlous
blanched vegetable Juices during storage at 5C.
o, Control; ¢, Blanched onion juice; X, Blanched ginger juice!
o, Blanched garic juice; ®, Blanched red pepper juice
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Fig. 8-2. Changes In hardness of steamed
scallop adductor muscle soaked in various

blanched vegetable juices during storage at 5C.
o, Cortrol; ¢, Blanched onion juice; X, Blanched ginger juice;
o, Blanched garic juice: ®, Blanched red pepper juice
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Fig. 8-3. Changes In browning of steamed
scallop adductor muscle soaked In various
bianched vegetable julces during storage at 5T.
o, Control; ¢, Blanched onjon juice; X, Blanched ginger juice;
<, Blanched garic jice: , Blanched red pepper juice
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Fig. 8-4. Changes in pH of steamed scallop
adductor muscle soaked in various blanched
vegetable juices during storage at 5TC.

o, Conlroh, ¢, Blanched onion juice: X, Blanched ginger juice:
o, Blanched garic juice; ®, Blanched red pepper juice
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Fig. 8-5. Changes in TBA values steamed
scallop adductor muscle soaked In various
blanched vegetable |uices during storage at 5TC.
o, Control; ¢, Blanched onion juice; X, Blanched ginger julce;
o, Blanched garic juice: ®, Blanched red pepper juice
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Fig. 8-6. Changes in viable cell counts of
steamed scallop adductor muscle soaked In
various blanched vegetable juices during

storage at 5TC.
a, Controt: o, Blanched onlon juice: X, Blanched ginger juice:
o, Blanched garic juice; =, Blanched red pepper juice
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Fig. 9-1. Changes In VBN contents of steamed
scallop adductor muscle soaked [n varlous
vegetable sthanol extracts during storage at 5T.
g, Controt; ¢, Onion EtOH exr.; X, Ginger EIOH extr.;

o, Garic E10H extr: », Red pepper BICH extr.
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Fig. 9-2. Changes In hardness of steamed
scallop adductor muscle soaked In varlous
vegetable ethanol extracts during storage at 5C.
a, Control; ¢, Onion BIOH extr; X, Ginger EtOH exr.;

o, Garic EIOH exdr; », Red pepper BIOH edr.
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Fig. 93. Changes In browning of steamed
scallop adductor muscle scaled In various
vegetable ethanol extracts during storage at 5C.
a, Controt e, Onion EtOH edr. X, Ginger EIOH extr.

o, Garic EtOH extr; ®, Red pepper EIOH extr.
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Fig. 94. Changes In pH of steamed scallop
adductor muscle treated soaked In various
vegetable ethanol extracts during storage at 5TC.
a, Control; ¢, Onion EICH extr; X, Ginger EIOH exr.;

o, Garic £tOH exir; ®, Red pepper EtOH exir,
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Fig. 9-5. Changes in TBA values of steamed
scallop adductor muscie soaked In various

vegetable ethanol extracts during storage at 5TC.
o, Control ¢, Onion EIOH extr.; X, Ginger BIOH exdr.;
o, Garic EOH extr.: =, Red pepper EIOH extr.
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Fig. 9-6. Changes In viable cell counts of
steamed scallop adductor muscle soaled In
various vegetable ethanol extracts during

storage at 5TC.
a, Conirot, ¢, Onlon BIOH exdr; %, Ginger EIOH exdr;

o, Garic E1OH extr; ®, Red pepper EIOH extr.
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N & zole nolx ¥ttt @ ©AY 4Y =HoNME vhE ethanolF
220 AXE JlYue FEt B3 AFASHRAT

@ 7EATH 2 FEATAY YA EH

A7) okAF AR AL APAHY, FAEN HFE 2HE BN
(426 CPS), 24X J1EAH705 CPS), AR E 71EAH2.02 CPS) 4 ggx
FEALY 1%4A(TAE 7EAH FHE 7184 pH 479 acetic acid
goe] Bg&)e 27 AL, 143 AASGHTE AF XA 10TEFE
#BeAA 2 FF AYRE AMRIYY

I A3, Fig. 10-1~10-691% A A vis} Zo] AHE FNEA 1%4 9
o AAY o 2wr)sd AFYE FAHY F$ VBNHezY AT
Hozy 7lg BE A-2AFY FA FARANAN @23 ol 3F HA
o] 7tsatath. 29 AANSAE Q¥ ARA JEIA} A=A Ha 3
o, B AZL JAYPoIQLUE o] FE 7 A% R FF FAEAE
W Ae gud adddy wagd. AAF JES 2 g stel ¥
33 ZAHAT AFE JEAL F$ stel JEFLS AL Yt
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Fig. 10-1. Changes In VBN contents of steamed
scallop adductor muscle soaked In chitosan and
their derivatives solution during storage at 5TC.
a, Contror1; ¢, Contro2 &, High viscosity chitosans

o, Low viscosity chitosan: ®, Medium visoosity chitosan:

4, Oligochitosan
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o

o

o
1

Hardness (g)
H
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0 e

0 10 20 30 40 50
Storage time (days)

Fig. 10-2. Changes in hardness of steamed
scallop adductor muscle soaked In chitosan and
thelr derivatives solution during storage at 5T.
o, Conirol-1; ¢, Control-2 a, High viscosity chitosant

o, Low viscosity chitosars =, Medium visoosity chitosant

a, Oligochitosan
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Fig. 10-3. Changes In browning of steamed
scallop adductor muscle soaked in chltosan and

their derivatives solution during storage at 5T.
o, Contro-1; @, Cordro-2 &, High viscosity chitosars

°, Lowvlsoostydiwam L Msdtmviscodlydﬂoean
A.Olioodito&n

8.0

7.5

7.0

pH

6.5+

6.0 4

5.54

5,0 e —
o 10 20 30 40 50

Storage time (days)

Fig. 104. Changes in pH of steamed scallop
adductor muscle soaked in chitosan and their

derivatives solution during storage at 5C.
o, Conirol-1; ¢, Contro-2 &, High viscosity chitosan
14 Louvtsoostydno&n u, Medium visoosity chitosant

a, Qligochitosan
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Fig. 10-5. Changes In TBA values of steamed
scallop adductor muscie soaked In chitosan and
their derivatives solution during storage at 5T.
a, Cortrok-1; ¢, Controk-2 &, High viscoslty chitosar

o, Low viscosity chitosan: ®, Madunvisoosllyditosan

a Qligachitosan
10
a..
<
S 6
[
&)
o 44
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0 v T r T T b
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Storage time (days)

Fig. 10-6. Changes In viable cell counts of
steamed scallop adductor muscle soaked In
chitosan and their derivatives solution during
storage at 5C

o, Contro-1; ¢, Contro-2 &, High viscosity chitosant

°, Louvsoosﬂymlmn.- Medunvtsoostydmn

s, Qligochitosan

_1%_

NEEH: JI2IHI-CIAIDIE 0|28 26 IIBAE HL. M2XEE / s8R



G2 Be B 223AY, 2 Aol A 27 due F259¢ §
At olE F&Yo] Fa sty HFEE WAL A= FA g ATEY
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a2 2% Anxoz 5P ARMNAY *¥x & FEE(Fig 11-1~
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ZAME 2EEEFY FAld G deEE FEEZ JAAGAAE |,
sty oz} ARFHez YF 5CoA Faold & Wstgle] ¥ A
A7l EY 2H e 58 AANER: b& AdHeEE &
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Fig. 11-1. Changes In VBN contents of
steamed scallop adductor muscle soaked In
various medicinal herb bolling water exiracts
during storage at 5C.

o, Controli @, Dangui Baiing water exdr: X, HwangGi Boiling
water extr: o, Youpie Boiing waler extr; =, Gamcho Boling
water extr,
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Hardness {g)

200

0 F——v————————————

0 10 20 30 4 50
Storage time (days)

Fig. 11-2. Changes In hardness of steamed
scallop adductor muscle soaked in varlous
medicinal herb bolling water extracts during

storage at 5TC.

o, Contro; ¢, Dangui Boiing waler extr.. X, HwangGi Boiling
waler exr; o, Youple Bailing water exr. ®, Gamcho Bailing
water axtr,
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Fig. 11-3. Changes In browning of steamed
scallop adductor muscle soaked In various
medicinal herb bolling water extracts during
storage at 5C.

o, Controi: ¢, Dangui Boling water extr.: X, HwangGl Boiling
water extr; <, Youpie Boling water extr. &, Gamcho Bailing
waler exr,

8.0

7.6+

7.2

pH

6.0 r T BRSSP T T T

0 10 20 30 40 50

Storage time (days)

Fig. 11-4. Changes in pH of steamed scallop
adductor muscle soaled In various medicinal
herb bolling water extracts during storage at 5TC.
o, Control; ¢, Dangul Boilng water extr; X, HwangGi Eoiling
water extr; ¢, Youple Boling water edr. ®, Gamcho Boiling
water exr.
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FAg. 11-5. Changes In TBA values of steamed
scallop adductor muscle soaked In various
medicinal herb bolling water extracts during
storage at 5C.

n, Control; ¢, Dangui Baling water extr.. X, HwangGi Boiling
waler extr; o, Youpie Boling water extr; ®, Gamcho Boiling
waler extr.
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2 L e
o 10 20 30 40

Storege time (days)

Fig. 11-6. Changes in viable cell counts of
steamed scallop adductor muscle soaked In
various medicinal herb boiling water extracts
during storage at 5T.

o, Control; ¢, Dangui Baling water exr.; X, HwangGi Boiing
water extr.; ¢, Youpie Boling waler extr; ®, Gamcho Baiing
waler extr.
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Fig. 12-1. Changes In VBN contents of
steamed scallop adductor muscle soaked In
varlous medicinal herb ethanol extracts during
storage at 5TC.

a, Control; #, Dangui E1OH extr; X, HwangGl EtOH exr.;

o, Youpie EIOH extr. ®, Gamcho EtOH extr.

700
600 -
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Hardness {(g)
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100 T T T r—— - ; v
0 10 20 30 40 50
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Fig. 12-2. Changes In hardness of steamed
scallop adductor muscle soaked In various
medicinal herb ethanol extracts during storage
at 5C.

o, Control; ¢, Dangui EICH extr; X, HwangGi EIOH exdr.i

o, Youpie EtOH extr. &, Gamcho EYOH extr,
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Fig. 12-3. Changes In browning of steamed
scallop adductor muscle soaked In various
medicinal herb ethanol exiracts during storage
at 5C.

o, Contrat: ¢, Oangui EtOH extr., X, HwvangGi EtOH exdr.;
o, Youpie EIOH extr; ®, Gamcho EIOH extr.

6.0
7.64

7.2+

pH

6.8

6.4

6.0 pd T T T v T T Y
0 10 20 30 40 50

Storage time (days)

Fig. 12-4. Changes In pH of steamed scallop
adductor muscle soaked In various medicinal
herb ethanol extracts during storage at 5T.

o, Contro; *, Dangul EI0H exdr; X, HwangGi EIOH exri
o, Youple EIOH extr: =, Gamcho EtOH exr.

- 202 -

ERNE

S =H  Jteltl-CHAIDHE 0|28 XM Bal JIS48 M. M2XtE e/ s



TBA values (0.D. 538am)

S0

Storage time (days)

Fig. 12-5. Changes In TBA values of steamed
scallop adductor muscle soaked In various
medicinal herb ethanol extracts during storage

at 5C.
o, Controt: ¢, Dangui BYOH extr: X, HwangGl EtOH extr.
o, Youple EIOH exr; =, Gamcho EtOH extr.

Log CFU/g

2 —— ey ——r——
0 10 20 30 a0

Storage time (days)

Fig. 12-6. Changes In viable cell counts of
steamed scallop adductor muscle soaked in
various medicinal herb ethanol extracts during

storage at ST.
o, Controb ¢, Dangul BXOH exdri X, HwangGl EtOH extr.;
o, Youpie EIOH extr.; =, Gamcho EICH extr.
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Table 10. Recipes for the scallop gruel products

(%)
Products

D-1 D-2 D-3 D-4 D-5 D-6
Rice 13 9.1 78 65 39 -
Granuled glutinous corn - 39 5.2 65 9.1 13
Scallop adductor muscle 104 104 104 104 104 104
Scallop mantle 26 2.6 2.6 2.6 2.6 2.6
Sesame oil 08 08 08 0.8 0.8 0.8
Salt 0.2 0.2 0.2 0.2 02 0.2
a -corn starch 05 05 05 05 0.5 05
Sugar 05 05 05 05 05 05
Water 72 72 72 72 72 72

Table 11. Sensory evaluation for flavor, color, texture and
overall acceptance of scallop gruel products
Products”
D-1 D-2 D-4 D-5 D-6
Flavor 7.1+09 7.1x09 73107 67112 66x13
Color 63%+13 64+13 7615 7.1x13 6.3+t14
Texture 73%*10 71x11 69+14 56*1.1 51+x1.2
(6
ve’atl; 20.8 207 218 193 18.0

cceptance  yaqe2  t27 +32% 26" +26°
(score)

*l Refer to Table 10.
*2 The same letters indicate no significant difference at the 5%

level using Duncan’s multiple range test.
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Table 12. Sensory evaluation for flavor, taste, color, texture and
overall acceptance of scallop gruel products

Products"’
D-3 D-4

Flavor 7015 69+t15
Taste 7710 70+12
Color 73£1.0 73x13
Texture 73%1.1 6.7t1.1
Overall

acceptance 29.3+2.9*" 27.9+38"
(score)

*! Refer to Table 10.
*2 The same letters indicate no significant difference at the 5%
level using Duncan’s multiple range test.
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Table 15. An acceptable recipe for scallop gruel product

Ingredients Addition %

Rice 6.5
Husked & granuled glutinous corn 6.5
Diced scallop adductor muscle

and mantle 13.0
Sesame oil 0.8
Salt 05
a -corn starch 0.5
Sugar 0.5
Water 71.7
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& HFE ATFAE Aol 44 AFd) AYsive dEE AN
E%, Jtelu] FAERA WEA FF 1FLeR B W 30% ol Felw dF
oz mA s} o] gere 22 4 ¢ FHLol € £ AL ExFE
Ay 433, monosodium glutamate(MSG)ZE AFZUEE FH7Mst
A 4 S50 23 g2 d F de AFS TENDG. 29 FARSE
ALLEE 32, Fu5e 298y g Foly) Y8 2F ATFEAXE
o A&t

zZAZ9] wgH]E Table 17~24¢] Yeld uie}p o] FFHAE T8
AAH Uzt B2 recipex Table 2591 Uebd uke} o, oy §3] &
£ ¥ol vz e F Ye AFEL U7 A8H FURA Ed A
o] HE g BYUdL AYF ¥ & Y= A& 2YHAG. F 4
Kol 2 & A9 3719 F3 vy A7), P9MR % VR FE 4F
o] olAE AFTFTHAZT F 95T Eo| Fof nol 71} BLHo F
on, Qe 2AAAA R 2AE Fol Utk 2 FH T
gy & AFFHEARY AL 248 29 F& A4S d F 3
&8 HAFAR, 29 LARE Table 2591 Yebd recipe 10ge w1 @3
o B 50mlE Hrbste] Tuiz 9¢ & JE AFE FEUG.

28 $£42 yuE F3 ol @5HA HHE A A (Table 26
~37) 7telvl el 3 e HYF YA dFAA AEE F Ae HF
recipe(Table 38)& AR HE%th.  Margarinee 7]y A R¥E
Ao) £&o MAHAG. WA AAdNE 3%t AZE Ao @
gEgoy g 24 AHATEA AL Ay =7F %Y IR F
ZRozE 2%7t AR Aoz BuI. EAEHE BFAA 27
GAHE S5FAR 67% P 10%2 F7HEied A48 s
ANHAZE GBS o8] AMHez go] YT AAT HHFHS Eo}
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Table 17. Recipes for determining the preparation condition of
an acceptable instant scallop gruel products
(%)

Products
A-1 A-2 A-3 A-4
Steamed and dried rice powder 69.4 69.4 69.4 69.4
Dried scallop adductor muscle 139 139 139 13.9

Dried scallop mantle 2.8 2.8 2.8 2.8
Scallop extractives 2.8 2.8 2.8 2.8
a -corn starch 42 4.2 42 4.2
Salt 14 2.8 41 55
Sugar b5 4.1 2.8 14

Table 18. Sensory evaluation for flavor, taste, color, texture and
overall acceptance of several instant scallop gruel

products
Products”
A-1 A-2 A-3 A-4
Flavor 59%15 6.1%+1.1 6.1£09 6.3%0.8
Taste 6.0%+1.2 6.7x1.7 6319 53%2.1
Color 68%1.1 6.1%+15 6.7+038 6.1£1.6
Texture 64x15 6.1+1.3 7.1%0.7 6.3+1.6
Overall
acceptance 25.0+25 25.1*4.1 26.3*1.8 23.9*+34
(score)
* Refer to Table 17.
- 9215 -
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Table 19. Recipes for determining the preparation condition of an
acceptable instant scallop gruel products
(%)

Products
B-1 B-2 B-3 B-4
Steamed and dried rice powder 69.4 69.0 68.5 68.0
Dried scallop adductor muscle 139 13.8 13.7 13.6

Dried scallop mantle 28 28 2.7 2.7
Scallop extractives 28 28 2.7 2.1
a —corn starch 4.2 4.1 4.1 41
Salt 4.1 4.1 4.1 4.1
Sugar 2.8 27 2.7 2.7
Onion powder 0 0.7 14 2.0

Table 20. Sensory evaluation for flavor, taste, color, texture and
overall acceptance of several instant scallop gruel

products
Products’
B-1 B-2 B-3 B-4
Flavor 54%14 63%t1.4 701038 73%1.1
Taste 51%+1.2 6.6+13 8.0+1.2 7.3+038
Color 5014 6.4t1.1 7.1x0.7 7.3+05
Texture 5414 70106 76108 7006
Overall
acceptance 21.6%X43 26.3+3.0 297121 28726
(score)
* Refer to Table 19.
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Table 21. Recipes for determining the preparation condition of an
acceptable instant scallop gruel products
(%)

Products
C-1 C-2 C-3 C-4
Steamed and dried rice powder 685 67.6 65.8 64.1
Dried scallop adductor muscle 13.7 135 13.2 12.8

Dried scallop mantle 2.7 27 2.6 2.6
Scallop extractives 2.7 2.7 2.6 26
a —corn starch 41 4.1 39 38
Salt 11 4.1 39 3.8
Sugar 2.7 2.7 2.6 2.6
Onion powder 14 14 1.3 1.3
Dried carrot granule 0 14 39 6.4

Table 22. Sensory evaluation for flavor, taste, color, texture and
overall acceptance of several instant scallop gruel

products
Products”
Cc-1 Cc-2 C-3 C-4
Flavor 63x1.1 6414 56%1.1 56*1.1
Taste 6.1x09 69%+1.2 73%x1.1 6.6X0.1
Color 54+10 7.0+0.8 791+0.7 70+1.2
Texture 6.0+0.6 74*1.1 7710 6.6+0.8
Overall
acceptance 23.0%t28 277133 28.4+26 25.7+t1.7
(score)
* Refer to Table 21.
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Table 23. Recipes for determining the preparation condition of an
acceptable instant scallop gruel products
(%)

Products
D-1 D-2 -D-3 D-4
Steamed and dried rice powder 658 65.6 65.4 65.1
Dried scallop adductor muscle 13.2 13.1 13.1 13.0

Dried scallop mantle 2.6 2.6 26 2.6
Scallop extractives 26 2.6 26 26
a -corn starch 39 39 39 39
Salt 39 39 39 39
Sugar 26 2.6 26 2.6
Onion powder 13 13 1.3 13
Dried carrot granule 39 39 39 39
Dried laver 0 03 07 10

Table 24. Sensory evaluation for flavor, taste, color, texture and
overall acceptance of several instant scallop gruel

products
Products’
D-1 D-2 D-3 D-4
Flavor 66+13 6.71+1.7 6.1x15 6112
Taste 6.9+0.7 7410 80x1.0 73%x1.1
Color 6.7t13 6.711.3 7014 59+16
Texture 6.9+0.7 7305 7.4x05 7.3+05
Overall
acceptance 27.0t3.3 28.1%+3.9 286+35 266%+2.0
(score)
* Refer to Table 23.
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Table 25. An acceptable recipe for instant scallop gruel product

(%)
Ingredients Addition %
Steamed and dried rice powder 65.4
Dried scallop adductor muscle 13.1
Dried scallop mantle 2.6
Scallop extractives 2.6
a —corn starch 3.9
Salt 39
Sugar 26
Onion powder 1.3
Dried carrot granule 39
Dried laver 0.7
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Table 26. Recipes for determining the preparation condition of
an acceptable instant scallop soup products

(%)
Products
A-1 A-2 A-3 A-4
a —corn starch 70 68 67 65
Defatted milk powder 10 10 10 10
Sugar 6 6 6 6
Salt 3 3 3 3
Onion powder 0.39 0.38 0.37 0.36
Dried scallop adductor muscle 3 3 3 3
Dried scallop mantle 3 3 3 3
Scallop extractives 4 4 4 4
Margarine 0 3 5 7

Table 27. Sensory evaluation for flavor, taste, color, texture and
overall acceptance of several instant scallop soup

products
Products’
A-1 A-2 A-3 A-4
Flavor 56+13 6.8*+19 64%1.1 70t14
Taste 54+1.1 7.2x04 72+13 48+15
Color 56t1.1 6.2+04 6.8+0.8 6.6+1.1
Texture 64*t1.1 7.8+1.1 72108 6.8+t1.3
Overall
acceptance 23.0%t4.1 28.0+2.3 27629 252127
(score)
* Refer to Table 26.
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Table 28. Recipes for determining the preparation condition of
an acceptable instant scallop soup products

(%)
Products

B-1 B-2 B-3 B-4
a —corn starch 78 68 61 53
Defatted milk powder 0 10 17 25
Sugar 6 6 6 6
Salt 3 3 3 3
Onion powder 0.38 0.38 0.38 0.38
Dried scallop adductor muscle 3 3 3 3
Dried scallop mantle 3 3 3 3
Scallop extractives 4 4 4 4
Margarine 3 3 3 3

Table 29. Sensory evaluation for flavor, taste, color, texture and
overall acceptance of several instant scallop soup

products
Products’
B-1 B-2 B-3 B-4
Flavor 7.21+08 68+1.1 74%*1.1 58+13
Taste 7215 74+1.1 5615 54*15
Color 6.8+1.1 78+04 76x+15 74%13
Texture 7016 76+09 6617 66%x1.7
Overall
acceptance 28.21t39 296+25 27.2x50 252141
(score)
* Refer to Table 28.
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Table 30. Recipes for determining the preparation condition of
an acceptable instant scallop soup products

(96)
Products

C-1 Cc-2
a ~corn starch 68 64
Defatted milk powder 10 10
Sugar 6 9
Salt 3 3
Onion powder 0.38 0.38
Dried scallop adductor muscle 3 3
Dried scallop mantle 3 3
Scallop extractives 4 4
Margarine 3 3

Table 31. Sensory evaluation for flavor, taste, color, texture
and overall acceptance of several instant scallop
soup products

Products’
B-1 B-2

Flavor 72108 68+1.1
Taste 72+15 74%1.1
Color 6.8*1.1 7.8+04
Texture 70%1.6 76+0.9
Overall

acceptance 282+39 296+25
(score)

* Refer to Table 30.
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Table 32. Recipes for determining the preparation condition of an
acceptable instant scallop soup powder products

(%)
Products

D-1 D-2 D-3 D-4
a —corn starch 68 675 67 67
Defatted milk powder 10 10 10 10
Sugar 6 6 6 6
Salt 3 3 3 3
Onion powder 0 05 1 2
Dried scallop adductor muscle 3 3 3 3
Dried scallop mantle 3 3 3 3
Scallop extractives 4 4 4 4
Margarine 3 3 3 3

Table 33. Sensory evaluation for flavor, taste, color, texture and
overall acceptance of several instant scallop soup

products
Products’
D-1 D-2 D-3 D-4
Flavor 6419 72+13 6.21+0.8 52*+1.1
Taste 64*+1.3 8.0x0.7 54*+15 5.2+1.8
Color 8.0+0.7 78104 78+04 7.4+05
Texture 7405 74109 76x1.1 72*x11
Overall
acceptance 28.2*+13 30.4%+2.3 27.0+19 25.0+25
(score)
* Refer to Table 32.
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Table 34. Recipes for determining the preparation condition of
an acceptable instant scallop soup products

(%)
Products

E-1 E-2 E-3 E-4
a —corn starch 70 70 69 68
Defatted milk powder 10 10 10 10
Sugar 6 6 6 6
Salt 3 3 3 3
Onion powder 05 0.5 05 0.5
Dried scallop adductor muscle 3 3 3 3
Dried scallop mantle 3 3 3 3
Scallop extractives 0 1 2 3
Margarine 3 3 3 3

Table 35. Sensory evaluation for flavor, taste, color, texture and
overall acceptance of several instant scallop soup

products
Products®
E-1 E-2 E-3 E-4
Flavor 6.8+0.8 7.2%0.8 72+0.8 78*+1.1
Taste 6.0x0.7 7.2%0.8 72108 8.0*0.0
Color 7413 78%1.1 78038 8.2+04
Texture 76*09 78+04 8.0x0.0 8.00.0
Overall
acceptance 27.8%28 30.0*+23 30.2*+15 32.0+0.7
(score)
* Refer to Table 34.
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Table 36. Recipes for determining the preparation condition of
an acceptable instant scallop soup products

(%)
Products

F-1 F-2 F-3

a —corn starch 76 % 74
Defatted milk powder 5 5 5
Sugar 6 6 6
Salt 1 2 3
Onion powder 05 05 05
Dried scallop adductor muscle 3 3 3
Dried scallop mantle 3 3 3
Scallop extractives 3 3 3
Margarine 2 2 2

Table 37. Sensory evaluation for flavor, taste, color, texture
and overall acceptance of several instant scallop
soup products

Products’
F-1 F-2 F-3

Flavor 7.8+0.8 78104 78104
Taste 5.6+0.9 78%1.1 6.6+1.7
Color 76X05 7605 76*X05
Texture 7.0+£0.7 76%05 74105
Overall

acceptance 28.0+19 30.8+0.8 303+15
(score)

* Refer to Table 36.
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Table 38. An acceptable recipe for instant scallop soup product
(%)

Ingredients Addition %

-3
)]

a -corn starch
Defatted milk powder
Sugar

Salt

Onion powder 0
Dried scallop adductor muscle

Dried scallop mantle

Scallop extractives

N W W Wt we O

Margarine
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AL o)A AFs) F= AL A% ¥%d Yrig & & 214, FARA
Hol M ugAEA) g5E ¢ £ AW

ZAEAY 7ty HEZERSA AFY B¢ BEA FHN AF A
22 o] EEHE FAHE 2&37] A FERFE 80%A 60%
2 ¥iE qudzg ¢ 3 ITTFATHE ol NI, HFHLE 2
We uy] 998 58 ZA €ZF 0.3% sodium erythrobatedl 1A1Zkel Wl 3
At 3BCAM 7A BE duARseAN AFEAEI, 10TAA
308 g A2 2484,

AAREAZ k2 EE H7t FAolME vhE ethanol, ¥3 ethanolF
28 AAR sleust 237 AL, EAHR aFEANE TN e
ARE 7| EAt] AAF sty AFo] VBNELoz Y AFFH o2y 7)E
2E A . ZARS) TAHAN G298 2GE ARG @A FE
2o YANEFDE AMFo2 FxEFERT B FEEEC FTaY
7t g . 2 FAME 2 dEgg &84 AANANIHAE | 23
Aoz AFdez A%t It =G 37 dEe FEE IAMNER
g4 HFFezE 37t HE99AY g aRrt SRS

ASHNIE 29 ZAZTY 718 recipe= & 65%, BYSFF 65%, 7}
PuAFE 104%, 959 26%, A7E 08%, &F 05%, o¢-STFAE
05%, 4% 05%, 8 71.7%°lth. FHAZAF] wtHAY recipes AX
HZE 654%, 7Hely] WF 13.1%, 7t8lE] A5 2.6%, ExE 2.6%, a-&T
2R 39%, AF 39%, A% 26%, *Hgu9o 1.3%, A= 32 39%, A
z 7 07%°)1, BNFLTE ¢-SFFAE %, EAEH 5%, H%
6%, A8 3%, ¥uater 05%, 7HElH HF 3%, 7ty AT 3%, Ex¥
3%, w7ka 2%el At
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