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55579 W9
AT 1
A7 YEEH(sodium alginate) S ©]-838te] X< HEE (flying fish egg analogs) Al oA,

G4 YEF(sodium alginate) %7} 1.5~3.0% (w/v)e] H|E&EE £ANS A= dA(D9, Axd LA
UEH(sodium alginate)gdol]l HE}ZFZE (B -Caroene, 1%) 0.01~0.03 %= SHH-A17A AMElS e A8 A
(2)9F, 93z (calcium chloride)® &%=7F 1~3% (w/v) ¢ H|EE fNS A|ZsE= GAR)SF, d3ds
(calcium chloride)?] <FA 3} gdo] Tl whe-Fo] GXd AHAPE2 ¥S FA3 7] 93 A¥FEE=E 300 rpm
o2 HketeE kA (4) 9}, A3tz (calcium chloride) SHE3} g Mo w7l Hk-S-Fo A 20~30%-7F WH&-3}o]

G2 HHE (flying fish egg analogs)S SHASAIZIE o3 @A(5)9), 943 @A &, A5 o] &3}
WS-z o] ¢tAs gNogRE IXY APE (flying fish egg analogs)S HElats £ ©A(6)9), #awo]
FAE XY AEE (flying fish egg analogs)S 90~100C9] thdf{ &do 187 Ax|sle] ¥ e= ZH
A}, ZFAE -, AL 4P= (flying fish egg analogs)S Aol AW == AAste] EAL A

[e)
FE (flying fish egg analogs)o] AFHAL EAoz &= wEIZE(B-Caroene) 5 314k x| ¢k
A3 E (flying fish egg analogs)®] A= .

AT 2

A 18] QojA, ZEo| AlgH= gdiFe, AEe(Gealtin), W€ (Pectin), FF39HH(Glucomannan), &l
Z(Xanthan Gum) 2 Fo}H (Gua Gum) FolA A€E stve] ddF{FE 1% (w/v) §Ho2 A|xsle] o] &= A
S 5ERo 7 e HEFIEE(B-Caroene) T &X14ke] XY AEE (flying fish egg analogs)$] A|ZHr
H.

A7 3

A1l 1A el oate] Az WElFZE( B-Caroene) T+ 714k I L HHE

5 Al A
o) Y 47
Wy 25

Yrjo] £8l= Il ¥ 2 £op FHle

uhE o Wel7t 28 (B -Carotene) - YL AEE (flying fish egg analogs) B 19 A% Wy =3k
o], ol& Y% /E}/‘ﬂo}ﬂ] Avstd, 74 JEEEd 9 A4 (calcium chloride)S o]&3te], 2719
EF ol& 19 ZFole] Fol wEd og wAAdt FA dyE ol&ste] IALALFE (flying
fish egg analogs)< Xﬂzd Aoz, ANA YyEFEN 9 Az (calcium chloride)?] T=(w/v), IF
o] f5E(flow rate, mL/sec), WH&Ne] WRFEE (rpm), HFNT} HEEHo] =of(cm)< ‘ﬂﬁ}# sto A
gt FARE dEE 23 Aoz, WELRE(B-Carotene) S H7Fele] HA XL FAEE AElS fE
g Bk olugl 71%AS vk, A XL A7, B, A, EAo] fAMe FHRA ] HA st XY
d¥+= (flying fish egg analogs)& Alxsted, thA] A4S Alestarzt &3t

L

) r‘ru:

=

gk 4 S E (flying fish egg analogs) A FE A9 alxF AHAES o]&dto] thekst deje AEo
2 el shssh, 71eAdEd HUF 2 v|saFe R gy H§ Jbesitt.

ugbd, A GX LS A X9 AFE (flying fish egg analogs)9 F3o] HosH, 7|& HA <X
& Aol &AdstE Y] fsiME Vel Fojel anzbe] FHEk S g WstkE RS e AFe] &
W= 9tk
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gigo] o] Rz} df= Jled A

2 e gy dAwst biep e FEe HA EX Y] ZAAS % a&Fo= ddsty] Het Alve A
o7, B dyo s 474 YEFE W A3l (calcium chloride)S o]&3le], 2719 UEF o3}
[e}

1
g wAAY FHY UeE ool WA dAWA FAE Fu FEHIC
. MIEFEE (B -Carotene) A7kl WAl WA} FAR AEL FET B ol J15HS e,
a9 wAd 27, =Y, A Age FejEAel ARsE 9A% YYE (flying ish ege

: =
analogs)< Alxste], A AL ZAHE fdshs hHAAES Asstas &3l

)
=
Auj

oX,

o

o

-

299 74 2 3§
2oubg e WERFLEE (B -Carotene) S XY A FE (flying fish egg analogs) 2 19 Az HWrel| #3+
Ao, o5 g AAMsA dysid, &4 YEFEY 2 A8k (calcium chloride) & ©]&3le], 271¢]
F ool ] Zole] <o hol] ot watAd FA dE o83t GALAHFE (flying
fish egg analogs)S A|ZX3 Ho=Z, EFLd 9 gz (calcium chloride)? s%(w/v),
o] f5E(flow rate, mL/sec), WH&Ne] WHFE S (rpm), HFAT QwkEN] Eol(em)e] WIS Faho] A
| FARRE dElE 23 Aoz, WELZE(B-Carotene) S H7Fsle] HA XL FALgE AES
g Bk olugl 71%A4E ety A XL Av], B, Y, EAdo] fAre FEHEA ] HAste dX
J&8E (flying fish egg analogs)S Azxsle], A GxL4S AFstax}t st

2H2 H| = (beads) 9t & (capsule)] HEHZ o] o] &F =4, o= AxWHol Fhdsld A
Edo] Az Foll dyE o] L& o] dar Al Fase APz
T Q7] wiEolh. olEgh &Ake AxF e A JHIE udFg EXste v54
v (polysaccharides) 2 AIEH S G938kl AFdS wm, Ao} Z(gel) el F 7H4 54& 7HA AL
A v (gel polysaccharides)ell Hl3l] 53¢ BE 182 EZ(biopolymer)S WHEM, o]¥ Ut}
22+ ZZ (biopolymer)oll 23] AEA % A= (water-storage agent)2] 7]¥2 7|5 ¥y oy}
12 Qld), Fo] =y, tAAl, AF | A}Al(gel agent), ooFE, 3dE, oA AR 59 4k 71& ol
Har om FHee 538 AW st AW odte] A go] FrsteE FAloltt.
, A GX LT fAE AES Y= WETFRE (B -Carotene) 2 Vitamin AY] ATARA H34 i)
frel 7E=E] o] =(carotenoids) A1 A9 AT 2 A kel Yoy 2] AIAE F3}
Ao R FAAZIAL Vitanin A AF Al gy, FiksiAz 2pgste] 229 Aks) o Ao
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oA et 715 Haake], MEFRE(B-Carotene) T NG ol Sahe] A FALe] 7}
A4 FHo oy 2 fAHE] TAFeR AFe FHAYI) oHE dT 98
AA Ak AAE stz AL AEE (flying fish egg analogs)S 7HEslaizl skict.

wonge e 4 o 0 AY B Fa Awetd et v

[AA] o 1] Age] &

Hodbgo A ALE-3E HEFFREI( B -carotene, 1%)2 & o2 AL AES Aewskon, XY AHIAE
1) 3§‘ 7 zﬂg;

(flying fish egg analogs) AXE 3 A3} A= LA YEF (Junsei, Ltd., Japan)¥} <t
24 Askzd4s (Junsei, Ltd., Japan)S AF&sloitt. e AAZ A e (Gealtin) @ HE (Pectin)e Sigma AF
o AFE TFYste] AMEIIF o, FFFThd(Glucomannan), FEZ (Xanthan Gum) 2 o}zl (Gua Gum)<
(F) PN 2=K AF AFS AT ol ARRSIITE.  ES B W AMEE BEE AR E48 T d(analytical

grade)©|t}.
[HA] o 2] @XY APE A=
A YEF(sodium alginate), QA3bzZ<s(calcium chloride)? HE$ 1 glo] &7 WbSxo] whl &%
A8l (calcium chloride) Wel A3} A7k ZAo)| wE FEPAF T HAQA XY HIE
al

fish egg analogs)9 A|Z 7S LolH T},

ofgje] Iy U474 YEFE(sodium alginate)S o] &3 IXY 43 E (flying fish egg analogs) A= =}
=5 Yehd Aoz o5 U AEA Addyshd, 474 YEH(sodium alginate)e =& ZHzt
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0.5, 1, 1.5, 2, 2.5 & 3% (w/v) HE&RE &N Az, AxH A YEHF(sodium alginate) &-oll W
E}7F 2 ¥ (B -Caroene, 1%)< ZHZF 0.01%, 0.03%. 0.05% 0.07% 0.09%% 0.02% FACZ AE weztzZe (-
Caroene, 1%)<= FHAA MEE WA &8 uylate], o] EFEAES FH A5 HE [peristaltic pump
(Cassette tube pump SMP-23, Eyela, Japan)]Z ©]€3}o] 0.06 nlL/secd H&o=z A HHo Az 9
= =8 5o, "X 0.5% FEo w2 ZAH 0.5~4.0% (w/v) d3Z<(calcium chloride) ¢HZ3 |Moj
Aslald on, A3 274 (calcium chloride) ¢FA3 fdlo] &7l Wb-S o] WHlELEE 300rpme 2 LA T YX
& M43E (flying fish egg analogs)S A|Z&3}3H.

ouf wZo Aol =i 266X /' AHEEAT, EFEANL Wolme ANE 2o Sglon, wgxel

o] wr-e-AZFe Z+Z; 0, 10, 20, 30, 40, 50, 60, 90%o 2 <¢kA3lEATE. o]F A|Z o] &3} N O
iﬁ%@%%(fymgfmh%gmmM$)€nﬁ4@:ﬁ,oﬂTﬁi?Wailégr%Wﬂﬁ A %3+ W.%&ﬂﬂ
= =EETH A3bAa st o 3 AgRA 8 en®2 LGS

[ HEFE 0|88 GXE HFE Ax A9 35=

-

Fi%‘ﬂLr&

[AA] o 3] EX¢ 4BEY 937 I

E~mmﬂﬁbtﬁﬁﬁéﬂﬂa(%mmm F9E (Pectin), F3Z Y (Glucomannan), €7 (Xanthan Gum)
1 Fobd (Gua Gum)S o] &38te] 1 B2 5458 dolrgtt, tdF IYWHoRE T1aE HAFxdow A
¥ 22 4= (flying fish egg analogs)S Aol A FAlste 718 AAT §, 23] E7]7F AA|
2l A& (flying fish egg analogs)S ©]&3&te], A7]e] thdiFol A2te (Gealtin), ¥ (Pectin),
“Hﬂm comannan), Z# 7 (Xanthan Gum) 2 FoF4(Gua Gum) FolA A& ste] oFFE 1% (w/v) &4
skod, 90~100TC o thf &9dd 1% A& A &, A2AA IHE 9 A4ELR AR

O

e
Tx

[AA] o 4] B-Carotene A7FA S AP ES] A= A A

HEF7FZ R (B -carotene) 2] XS ZtZ 0.01, 0.03, 0.05, 0.07, 0.09% H7}ete] EX<d APE (flying
fish egg analogs)®l MEWsE FAsy] 9ste] A% ga% ANEGT. olm L(WE), a (H4),
b (%) groz tehile
[AA] o 5] GX¢ 4FES] A7 53

AFE et Adw Fsksv] 4 (BX-50, Olympus, Japan)S o]&3te] 40wje] ®]&= #A#3WA  Image-Pro
prograns ©o]&3e] I AHE (flying fish egg analogs)d IS AU, oluf Y AHIFE
megﬁ%e%aMMgP A7l Yo 2AEE Alxd EXY AEE (flying fish egg analogs)S 242t
571 TR Febdl & FA Y dA S SAste] O Hao =R gl

[AA] o 6] EX¢ HFES 7I3& 5
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[HA] o 7] @X <& AP ESY FEFE 573
2}7ve] AR AzE IXY HJIFE (flying fish egg analogs)S 57018 F&lo] E4 =47 [Rheometer

(Model CR-100D, Sun Scientific Co., Ltd., Japan)]= AF&3le] SA3G . ojuw] AL&3F Zd A (plunger)E
A7 10mme] Y#EF S 28353,
A719 Al dE Fske SA% 7247ty dddnE Ayt v 2

[2F o 1]

T 1& g71aks o] gste] YR AEE (flying fish egg analogs) A& AEHE el Aoz ol Ak s}
A Aged, AAz HAA dxLd3 FAREE Mg aE 935ke] 0.01~0.03% (w/v) HEHIZ®(B-carotene, 1%)

Aqom, Axd I AFE (flying fish egg analogs)d B4 HAIZS ¢ste] A3tz (calcium

ng fish egg analogs)S ¢HA 3} A|AT}.

= 19 AE 7EAHC W o JXYd AEE (flying fish egg analogs)S A X3 AE|EA AA AAWd
5 2% 934 (calcium chloride) &Y 3k AEE Uehd Aoy, % 19 BE 0.01%(w/v) HEFIEE
(B-carotene, 1%)S H7}ste] Ax3 AHHEA Ao A 3, 26 A3} (calcium chloride)& oo 2%
gt AEHE UERA Aol

[2F o 2]
T 25 404 YEF(sodium alginate)o] w&xo & <Gxd AHEE (flying fish egg analogs)e et
HE Yeld Aoz 474 YEH(sodium alginate) 2] =5 0.5%A4 3%7-4] 0.5% (w.v) HHo= =

A o

273

sHST)

olml, s AddH XY (seasoned flying fish egg) BA AlFol FEHE EX (o]t s &2 ®7|FHS &3}
ng HA FAY (natural flying fish egg, ©]dt n & & F7|T)E o}F A7} HolYPdA &e& AL w3t

= 2004 YeRd A} FZo], so ©AEL 2.26mm, FE2 2.33mm=E ZH7} =
< 2.2mE 24z Yebsit
T, AA UYEF (sodium alginate)o] W& @ty I AAHE A £ A= S04 UE
(sodium alginate) 2% ©]’ollA HA A<} 714 FA18F 235 eI}
[2F o 3]
= 38 & 204 YEhA U704 YEF(sodium alginate)?] Fxo] wE
o

analogs)® Aw7 7w FE5S Yl Aoz 471 JEH(
oA 3%7kA 0.5% (w.v) tAo = ZH3s}

ot

HAom, ne @A 2mm,

ot

]

ruL

g A¥EE (flying fish egg

L
o
o

(<0
o

odium alginate)®] FXE 0.5%

2]

ol , s % nd FAAGTL 47 96.99%, 95.98%= ElHon, Ak UYEHE(sodium alginate)H] &S &

*ﬁilﬂﬁmﬂtmﬁ?%aéuqﬂﬂhi@ﬂ%%ﬂ%f%E%@mMma@mmwl%]”ﬂﬁ 5 90% o]

< HSl).

[2F o 4]

T 45 704 YEE(sodium alginate)?] %ol w2 ExYd AFE (flying fish egg analogs)?] 3t

el Aoz, 474 YEF(sodium alginate)® wEE 0.5%04 3%7+4 0.5% (w.v) <%
=t

ox

o, s 0.308(kg), ne 0.333(kg) & =AHon  A7r YEF(sodium alginate) v &S Elsle] 9
BEE A E A7, 0.5% 045 EA4=47](Rheometer) 7t ZEE QA4 Bt 2771 A4 A== 1
=
.

HAZE7E ofF ofglom, 1%l e FAol Fhsatdi o, A AU FARE A EE 200 el
F/}-}V\T;]—-
[43 ¢ 5]

%= 5 A3 Z%(calcium chloride)?] s&=o W& IXY AHE (flying fish egg analogs)2l A4 27
H| S o]g3sly] LS Yeld Aor, d3Z(calcium chloride)d HFEZE  0.5%4 4.0%7-4 0.5% +2 o
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2 2Ase] AxHA

% 5ol A urERd A3} Fe], so] WA 2.26mn, FAL 2.33mE 27 AN, no 9AE 2m, FHS
2.2m2 Z+7F Jepg, ®=3, 93bd4(calcium chloride)] w&S delsle 1 AAuE SA8 E Ay
0.50d w v & &S Boy, FojAE AVHENE A5 Aol7h sl

= 62 A3z (calcium chloride)?] s=o] W& EX<Y ASAE (flying fish egg analogs)el Ao+ 27
HE el Aoz, dstZ(calciun chloride)® F%E 0.5%14 4.0%7kA] 0.5% 1HH o2 243Gt}

oluf, s ® no FHATL 27t 96.99%, 95.98% ElHow  Aztzhr(calcium chloride)?l W&S dold}
A FYP &= A Hel7t gle AE & F Adn

(28 o 7]

= 72 A3 (calcium chloride)?d F=o] WE IXd AHIAE (flying fish egg analogs)d TIEAAEE
el Ao =, ﬂé} r& (calcium chlor1de)-4 FEE 0.5%0A 4%7FA) 0.5% 7FA o2 skl AxHdon,
s 0.308(kg), n 0.333(kg)al SAHUSM, stz (calciun chloride)®] s=7F W wdd= = 49 2
o] EA5A ](Rheometer)ﬂ FEE A Kt AES Hlow, 2% oY W 435747 (Rheometer) 2

SAgkol dAsE = Ae & U
3

%= 82 d3ZF(calcium chloride) WSz <43} Ajgke] wWE A
A AAHE Yepd Aoz I (calcium chloride) ¥-&x b3} A|7-8 72k 0, 10, 20, 30, 40,
50, 60, 90O 1 A GEletqltt. st A4 (calcium chloride) & oAl 23] <Hgstrh o] Fo]A]
A e EXY A¥E (flying fish egg analogs)> <AHAZ7F olFx vrE ALl Hl&) 2 ZA77F o4&
Aok, 1 FofabeE HolA ekt

o,

L% (flying fish egg analogs)<]

e

01:0310L

% 9% 93t ZE(calcium chloride) WES-Z SHA 3} Algtel W& X AH3E (flying fish egg analogs)<]
A AN E o]8sle FYES SAST Aoz, dsldE(calcium chloride) RESE g8t AlZHe] wsle
w2 FYES FoA7F YERA] o).

T 108 A3z (calcium chloride) WHE-Z ¢HA3E Alzte] WprEdxd A E (flying fish egg analogs)?l
AP =E EAHI Aoz, A3tz (calciun chloride) WHg-ZFolA <HA3I} o] Fojx|x] ke FAY AHYE

h egg analogs) ¥+F °F3t A EE Holthr} 4084 oF7F "olx|& A& Koy A= F7}
3l FAE B,

=

MAAE o] g8t A EXL GXL JFE (flying fish eggs analogs)®] A& W|wgk Av}o]
A EX el nlsf A yebwtow, HA AL A 7 T
AR w2 uErl

v

2 4XY AHA¥E (flying fish egg analogs)? 201-13 AN s A3
Yo r Mg A4E $F 7S AYxAow Axd AL APE (flying fish egg
analogs)s Aol 2e FAlste] =715 A §F ADs] E77F AAELAY AP= (flying fish egg
analogs)& Zt7t 1% (w/v) & AZH 90T o vidi{ & 1% A% A &, AXAA JHEHARE 3}
dom, o1 FFHE A (Gealtin), WE (Pectin), FFFZH(Glucomannan), 817 (Xanthan Gum) 2 o}z
(Gua Gum) & AH&3F3dtt.
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T 128 A9ed, AfE(Gealtin o2 IS W, ¥ 2¥ A dXd H4FE (flying fish egg
analogs) ¥ 7 FARHAl Blot, ¥ (Pectin), FFZ¥(Glucomannan), F®7 (Xanthan Gum) % oA
(Gua Gum) °llA%= 2 zto]& Ho|A| e¥gkt.

[Hd o 13]

138 tdF 7Y A5 wE FX¢ AFE (flying fish egg analogs)® A7 A AU S o] &dle] 73
5 e RAew | gudF I AR wpgt I zpel: Holx| &gkt),
[2F o 14

o239 Aol A, L&A YEEF(sodium alginate)d =5 7 &2 2dsle] A3 Ay, 404 4y
(sodium alginate) &9 2%(w/v) o] oA ZAAW 7} 2.00.2 Hd Fxte AN} HLFPL uw FA
AS Ut doen, FHEL A YEF(sodium alginate) &N 1%(w/v) o] ollA EF 90%0l A4S H

_,_,
o ok

3, AP EE AEIS W, 474 JEFH(sodium alginate) 0.5%(w/v)olAE A =4 7] (Rheometer)
7V AEE A Zeta efvr A AER O gdAdwrr obF oksiglen, Ak UEH(sodium

a&mm@ %(WW%H HE-%@N 7Vsstgla, 974 YEH(sodium alginate) 2% (w/v) o]AtdlA A4

Az} E(calcium chloride)d] Fxol] wE YXY 4PE (flying fish egg analogs)® 74 HAnl+= ¢
shzd<r(calcium chloride)oll Al tha ZA Yelstou, 1 foxe gilem, FHEAANE 1 xo)= HolA
eForth. SHAIRE Aslz g (calcium chloride)®] E%7F W5 A E AN dolx= AFgS Hlom, 1.5%
(w.v)oldedA 1 A&7t kg4 oz FAE QT

Az} E(calcium chloride) WHEZ SHASE Alzto] whE YXY 4¥E (flying fish egg analogs) A7
2748 @ FHEE A FolAE HolA] o), dEAEAA Hgst Algte] Ftste| wEl SHEAE Al
2ol FTUteheE AE & 4 ok A A3t (calcium chloride)2 AAF Al €%& s S 714 )

T
of Y FEePS AFE AL LuA 7EE Wolmet TS

Aol dx g3 FAE Aee Yehgr] Y] #ERFZE( B -Carotene) S H71eke] Ax2dHA S
lying fish eggs analogs)?] WEZE uYehls Lo #e dAvtdoz HA Ixde Hg WA
yUelgon | A Ixde] Mo 71 Fad =S YeEh)E bite 0.01~0.03%1 4 5418 3he 2.

g2 AEE (flying fish egg analogs)ol 90T o]Ae] vidH
X = 2 Zpol7t JebA ggkonv, s4d7d =l

AL AA FHLR oF 6u) ol FxE et o]d
7td 2o AErb Bk A 3 F, EAY 4FE (flying fish egg analogs)®
o Z2 =4o] Wty HAS HAsshe 98-S sk .

il

flying fish egg analogs)S A4 <X
=

~

. = qE
o} 5@ A7)sh RAPER Q8] AAHow 44 eROR At ANGE AXBHAESE ws
gov, wesl AFe HAWE ol YPHton fEse] JYNoRE Yel FEHES sel, o3 7|5
@4 0 24w oaelel nEqd Som ¥ Aol A4 sk olde 44 AQ WAL oA s
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