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3 FHFL 2327 (Somogyi) HEoZ &AAUT.

12 #7143 24
o F712 AFEME st AAGE FAEN T FA-AoldA
2HH.S04-HCIO,) #3%22E& o] &3ttt thEd4el HEE( Na), w1
WaMe),Z2EK), ZECad 1FLd2ATHMn),E (Fe), 78 (Cu), ot
(Zn)& Zgzv FFFEA( ICP-AES)E  ol&3te] E4sth
ICP-AESe] EHzx7rde <X 21>~"}‘ Ztom, Z daAdE FH
<

wavelength(nm)+

<E 31> F71d 248 9% Z=vl 33 AICP-AES)Y &4=x4
Inductively coupled plasma

2% (Out power)
AN Bz Al A 1.2KW

(plasma torch assembly) one piece quate torch

sample introduction system fl buli
cross flow nebulizer

7} §4(Gas flows)

Collant aga flow rate 14 ¢ /min
Auxiliary gas flow rate 0.5 ¢ /min
Nebulizer pressure 2.6bar
Average sample uptake rate 2.0mé/min

22) AF, "HAAFEA,. AFEH/AL, A&, 2001 p. 132
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<E 32> B713 2L 99 S@=ur 3B EACP-AES)S] EHZ7

Item K P Ca Na Fe Mg

Wave length spectrum(mm) 766.5 213.6 393.4 589.0 238.2 279.6
Line gas pressure(psi) 70 70 70 70 70 70
Coolant gas flow rate(+4/min) 12 12 12 12 12 12
Sample gas pressure(psi) 40 40 40 40 40 40
Carrier gas flow rate( £/min) 0.4 0.4 0.4 0.4 0.4 0.4
Pump rate(mé/min) ~ 1.5 1.5 1.5 1.5 1.5 1.5

~

Integration period(sec) ‘ 10 10 10 10 10 10

L3vERI-C,He}-Z22d 9 Y9-EFdE 4

vlElYl C e B3 3 Azd 5% HWEFSIAHmetaphosphoric
acid)E& 73] &3 & oomE AF&3tn A & BERE A7
st 0.45um A3 HE(syringe filter) &% ¥  HPLC(High
Performance Liquid Chromatography) & 233t HPLC E4=7
£ UV detector 254nm, NH2 3.9x300mm column(u-Bondapak), mobile
phase 0.0M-KH2PO4/ Acetonitrile=3/7(v/v), flow rate 1.0m¢/minS
2 Aok

He-7l29 gFe 4 Aol AJFe| ethanol, 10% ethanolic
pyrogallol @ KOH £9& 7I8] WZd7l& 4Zsld FF F& stIth
iy 5 BaZgir)e &7 AFoEZ (petroleum ether)Z 33 F&
3to] petroleum ethers$ B9 & H #AAEE AT olE
n-hexanel@ Fo dAFOR sty HPLCE A@&HL=2 AT
HPLCEA =L uv detector 450mm, silica 3.9%150mm
column(Novapak), mobile phase n-hexane/isopropanol =97/3(v/v),
flow rate 1.0m¢/mino.2 3t

A EIAE THFE BLAR ethanohc pyrogallol ¥ KOH &4¢&
7t BF FE58t1, F2 8 9Y(hexane/methylene chloride/ether=6/3/1)

_12_



0% 33 FE£¥ F AAEF AT ©12 n-hexane ©E X HPLC
Aggdog 4t HPLC EXZAL UV detector 29nmm, silica
3.9x150mm  column(Novapak), mobile phase n-hexane/isopropanol =
99/1(v/v), flow rate 1.5m¢{/min®.2 3} c}.

1.4 % Z¥ 9 =(polyphenol) £
E2F = Zdd9E % =AH L AOAC H1984)d) 3l o] F
ol o

AZANE 01g o 75% methanol €<% 20mE Ho
24N 7+t wHk(shaking)stAM FET T oIFstd 20m= HL3H4
AzsHh. AT ABF &4 Imo]  FFSF  5miet
Folin-Ciocalteau 0.1m{E Y3 3&87F % '13}315} o] 7] ¢ J%J‘/‘r
(NaxCO3 X349 02mlE 718 §F SHFZ sz 204 1
T WA & 725nmolA FFEE %5‘35}9\9\3} BlankZ= A8

Fd -1)1' >
AN AN e 2 o

£ il 75% methanol €8-S FUSA AHldte] AlE3tG o,
422 ©d4H(tannic acid)E AHEEG R, SYd WHOE A" =
SaezyY & B wHoR FA.

B
=3 _E./\]-/\-i.%- =A o].o:} A]—/Ho] 20 B

Deshpande23)%, Medcal® Gilles242] =
2g°l ST 40mE 7Hete] 3,200rpmS

rj;
fljo
g

g AAS 0 12 59 AR T
29 PAE 2R N AEFHe
zakgh.

ofN
oft
=

23) Deshpande, S. S., Sathe, S. K., Rangnekar, P. D. and Salunkhe, D. K,
Functional properties of modified black gram(phaseolus mungo L.) starch.

J. Food Sci., 47, 1982, p. 1528,
24) Medcal, D. G., and Gilles, K. A.,, Wheat starch 1. Comparsison of

physiological properties, Cereal Chem., 42, 1965. p. 558.
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=
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S,

5]

£s
HE B3A

ste] 3dAlel AA

FA 3 2% MC(methylcellulose)

A AL 23T, FREE

[

I—
&

AF%2] A M 7] (Atlas Electric Mod 150, OMC

A
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[e]
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=
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A=
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=
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i
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< AU &L I HIs ES Wl I5E 9 F
500m¢ Al FA B (measuring cylinder)d] 82 & Z718:
EAstq 5o RH=Z 3P £59 x

FTE AAN FES 1R 45t dLdA4 ¥Ze ¥ 675nmel»
# = (Spectronic 20, Miton Roy Company, Rochester, NY, U.S.A)
A sto] vt

3.2 Z& 7 (Texture) &4
de F59 247 24 295 59 ol B ARE 2AD F
Texture Analyser(XT, RA Dimension V3.7A., Texture Analyser Unit
105, S<3x& 23> Micro Systems LTe., Haslemere, England)E& o]-&3}

o &4 5} 7 & (Hardness), B A (Cohesiveness), 24
(Adehesiveness), &2 A (Spinginess), 74 (Gumminess), A3 A
(Chewiness)& AlAtsG 1 SAHAZAE<FE24>9 2o
<E 33> 237 BA7)(Texture Analyze)d 8%
Instrument XT. RA Dimension V3.7A
me Texture Analyze
Test type TP.A
Sample area 78.5mn
Test speed 0.5mm/s
Time 2.00s
Distance 50.0%
Force threshold 20.0g
33 #FHA
E B2 EgRog wE S7X WHS AVl 2% HAZH7MA

(MC:Methylcellulose)

= il
Z 3A, A, 2l diE #eAAE AR A¥s

_15_.



ANBE ZAT £ oA APFe WhHor FHEE AFHAY 10
Ho] RFEA/IFAE URTE st AAEIH YD), 2183 #F5AA €4
= <E 24>9 7Y

<E 34> AZX FELE o83t Axg He #AFHIA

BB 7HEA

g A G-I

7 Age SAL Brsd 18N 5HAX AGelal FA7] wEy
.

3 = H231 | H342 | H563 | H935 | H867 | H7575

74 & (hardness)

23] (chewiness)

743 (gumminess)

AAR %

Z=(Hardness) | %58 PA 12 gE3=v B 9
84 (Chewiness) : &% doz 252 Q) YO A3}

7373 (Gumminess) : 4 ¥g A& ¥ FoXA g3 Folgle 84

27) 0|43, AYS, AT WA BHRY AW AP, FTHFAG A,
13, 1981. p. 6.

28) HAF, TTAT
. 1993.

ke B4 24N, SRR YA =

i

_16_



34 FAA
Ag dlo]e]l= EA package SPSSE o]&3to EAIEXA(ANOVA), ©
Aol dHAAS(Duncan’s multiple range test)ol] &3] EAjstgony,
Z1AA ArE #FeAALY A AT Pearson’s  correlationE AR
e} A5 eA AxE HASAH

A 33 AF ZPAHY
1. AgA s
A7rFE ZEHEMEAE, 1535

< Mg, FARE 2549
A AAD), AT AYD), =

3 , &R(x%3%), o|x=E(Puratos
Co., Belgium), - % HEELFLFT) 5 AHL3A. FELL (F)
Bl AA A Azt AF e AREE AL ET
2. “’%‘—4 A =
AEZAEL AACC H(10-10A)¢ & A HE=H(straight dough method)

5 qgelel <T 2559 MPIE AZHAG, AFE ELTY F¥
F5e(REFF T nAsGEd, FETS AAAA g RET
(Control), ZEE 2% A7} (TP-2), BT 4% 7 (TP-4), E&% 6%
JA7VE(TP-6)9 dlsted Z+zk 120ml, 160ml, 199ml, 239mlE 7}<+3 3T
#8 TR ANFEL AR A5t BRBL 10% FARA Bt
ol Awe AzF A, 7% o4 Wb FRAWH ABe Lo}
237t UT gton, 423 vzt UT st suAe sz A
golx Gth Web AWAZE A% FRDY WAFEL 6% Aol
SELT S

...17_



<¥E 35> E BUg o] &3 A wjgh]

Ingredients Control TP-2 TP-4 TP-6
Bread flour (g) 300 294 288 282
hiziki powder (g) 0 6 12 18
Water (ml) 120 160 199 239
Fresh yeast (g) 9 9 9 9
Sugar (g) 21 21 21 21
Milk solid non fat (ml) 9 9 9 9
Butter (g) 24 24 24 24
Salt (g) 6 6 6 6

P-2: 28 2% Hr} 2w
TP-4: 282 4% HA7F 2w
P-6: BE2Y 6% H7F 2w

Ade AFEE ZE AW <18 21>9 FAd wg AFe A8(F
&o

2)
B2 EF3td F3A F U9 dAdA 7R

Zr ¥k=7)(Hobat, USA)A &3}
Atk 174 wEE 27T, A
ojpom, 1a FE g8 F &
570go.2 #&3te Ztzhg 287l & A& A=A 2087 F2 53
dEE ANFEY 2 F 7t T AFEste] WS sk, 38C1TC, &
g F& HxH+= &I £ HE 17T, oA
E 170CY ANLEMWINNG, @A FHdE F W o Egd9
g3 B @1 4 £ dF5HANE FH3)

AT

-

_.‘]8_..



(38£1°C, )M*E 859, 40%-)
l
w7
(75°C/170°C_30%)
l

§7}

<719 31> ~E#EH(straight dough method)ol ¢J3+ Alwhe] Az EAE

3. Ao FHAEA4
31 ¥r=o] ey &4
A& A% vrE(straight dough method)& & §3to] e ¥k 60g
S AT et 300ml #l=dde] 2z ‘%i% S, 1A EZAQ7

It 75 REDA LEAFEA 602 Fol 95 208 243 B8
239 %a 5 g Aasd.

32 dwe] pH 2 2 = (Specific volume) &3
2ol pHE #ol7 & 1A B¢ 3ZAH A 2E(crust)E AAT
£9e 4g Hetm, 97l FFHSFE 0mlE e o 732
(Ultra-Taurax T25, Janle & Kunkel, Germany)& ©| &3} 3% &<t

Ashgt ¥, pH~meter(Corning 220, USA)E o] &3}e] ALor &A
o Auwe] Zge 72 H 1A 59 WZE g =489

)

fy
ok
gt

b

._.19._



(specific loaf volume)™= FANE o83 FAXIYPWoE ZA 59 o
H o|ZRE UL E A

3.3 2] B8 (Water holding capacity) @ Zo] &4
AZ7IANA FFAZ T AHAIRE 3ge ¥ /75 10892 7}
t}e  BEUAZIT(voltex-mixer)E 187F muld F A2o)A] 14

i

b FQF WAEta o] 3500rpmell Al 307 AR AT A4 EE
Aol FAAE AAstR AAFE AFHA Yol AFZ A E

o, A" AgY FAE FASL ol AL AE FTHHE By
= 5
t}

AxbstA T AW Eole 374 B9 Mg B

34 A% g

Nupe] JBe NBE FE3 P
A g7 2H(Sony, ICDBP-350)2 &
Mdete] 983 v E4L B

o

% 2o sgolx How e o
stged, Aarg Fd A
F .

i of

Ol

35 Ao Ax
Aol Mz MXACIE Lab Color System)E 7HAzZ Y&
Chromameter(CR-2000, Minolta Co., Japan)E A}g3te] &g on,
Aae el F AL ¥AAY H B ZdW(crust)F A W(FA
20cm)®  £W(crumb)® WX (lightness, L-value), 3 %X (redness,
a-value) 18]la A% (yellowness, b)E =AstHtt. oluwe] T FAM<l
b=

L, a 2831 Z+ZF 97.80, —0.39, 1.99°0] 3}
36 4w 71AH 84 54
E2Y HAM&e 2elstel A=Y A BHNY SHL Ao
17 ES BEE ABe FARANA dxdx2emd] A=z 2

29) Pyler, EJ. Yeast, Molds and Bacteria. Baking Science and Technology. 3rd
ed., Sosland Pub Co, Kansas, 1998. p. 182-227
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A zrol th3t F A & (compression test)S A|EE 23] wE e}
= d-Ag T4 TPA(texture profile analysis)E & -&3} ).
2RE ZAxA(hardness), 4 FA (fracturablity), 7324 (adhesiveness),
-3 A (springiness), & F A (cohesiveness), % ¥ Al (chewiness) 52 T3}
[

, 4 AETE 108 SRS Adeddge ol d(aE 22).

<} 36> Hax ZZ9A(Texture profile) +4-& Hg FAHAZZ

R

AMZ Zo](Sample height) 10mm
AE A7](Sample size) 4x 4 x 2cm
¥ o] 24 = (Table speed ) 30cm/min
¢t ==& (Compression rate) 50% strain
2= 3 =(Load head) okg
= F7HHold space) 10mm
HEE e (Test type) mastication
o} e & Hl(Adapter type) circle
ol e WA (Adapter area) 2cm

................... | B 1 |@eeeceeeecanee. seseese@| B ] peeneeeeees
Time

] 3.2> TPA(texture profile analysis)d] A&7 d-Azg A
Hardness(%‘i) = H (g), Cohesiveness = A%/Al, Elasticity(¥F34]) = B2/B1

_2"_



chewiness(2g4l) = H x (A2/A1) x (B2/BlXg), Gumness(3A4) = H x (A2/Al)(g)

2 2 o

3

e Z7](3x3x2cm)E ZEt FAAMLEAA AFTHAeH, 53
&sted 33 WHE Hrietgt. 2EES HU
& A(color), F v (flavor), F(taste), ¥ 23 (softness), 74 A 4]
S (overall acceptability) & 57FA o sl 78 AHHOZ ‘o
74, v Yrd’ s 1302 Hrhstdd.

_,d
rsL'
>
z
=2
u)
ERE
rJ

~o JN Olf M b

3.8 TAEAN
2 49 Ao U A5 At £4L SPSS/WIN 1102 o &
o AT BaEyd EEUAE TIHeH, o4 HFS B
(ANOVA)E o) &3 A7¢ o ¢35 (Duncan’s multiple range test)
A A AT

F

4

A
o X Qb

l
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A NG 4% 2 uF

A1A XY AR
L ANAE §
Qur Y T BS

¢
= T80 886%, 299 13%, &AW 0.3%, @&
& 57%°l3 o] T 2AR/E 5 23

B 41%°1H, B AxEe

AL B

* 51%,
Bo] 105%, =9 131%, ZAW 3.0%, @538 583%0)1 o] &
AfriE 547%, 23 E 41%°)JAHE 31). A B3 B 9 Xole=
53R D AZ o8 FEIFo] Y] i 24 wE Folzgtm F
o},
<E 41> Fo] dutAdE
E}-)" I
ey Zom Z&Z,lhﬂ_ I_T§]'€ (%) &ﬂl‘j—
}\] ,§_ T L [e] RN
(%) (%) (%) == z434 (%)
/Rg i
(row) 886 1.3 0.3 0.6 5.1 4.1
P -
(boiled)  10:5 13.1 3.0 3.6 54.7 15.1

2. 7714 &%
21 % 5714
3 A E9 9 K(ZH), Ca(Z#), Mg(vlzul#), Na(UEE) 339
HW3E <X 32>9 2. o €658 FUiE2Es KEFo] 10063 7Tmg2
7V Egoen, 1 g2 Na 23287mg, Ca 768.2mg, Mg 499.5mgo] 3,
7 2L K 23944.5mg, Na 2912.3mg, Ca 1410.5mg, Mg 583.7mg °]+ o F
A 2303 dEolA Rud B3 FUARNFH v ZSRE W B A9

30) REE, 454, 0|54, 43, ¥AY A4z nLesrd 55 A%
N FA- 1 ARG APANE AR A% Brldre] BE @I

Atetal =], 28(1), 1995, p. 49.
31) Yamamoto, T., Otsuka, Y., Okazaki, M., and Okamoto, K., "Marine algae

in pharmaceutical science”, Walter de Gruyter, New York, 1979. p. 569.

_23_



A

of ®lsj i

o

) T
WO
- o}/
o N
ol 7}

a o

ol h_.t

&
AFA S dgo] =o}

ojy

i

_24._



<E 42> E9 uFFIId %

Macro—minerals(mg/d.w.™)

/\] =2

K(Z§) Ca(Zs) Mg(mladlg) Na(UGEF)

Al

(raw) 10,063.7+£5.19" 768.2+7.04 499.5+1.01 2,328.7£2.08

A= 5
(boileq)  23,944.544.15 1,410.546.12 583.742.04 2,912.3+3.15

*k

*Mean £+ S.D.; “dw. @ ZAEZ%(dry weight)

22 UlF 7714
Mg 7718 FFL <F 32> dEHen, 4 X9 Aee HE
(Fe)76.25mg, 47+(Mn)6.27mg, ©+<A(Zn)10.56mg, T2} (Cu)31.41mgo] 3
T, A %& 514mg, ¥7519mg, ot 1021mg, Tl 30.22mgel A
e AL 2F A FUEIAIE AAANY B dFA Fadse
o

—

Z 3BT g FAHRE 23, 9 FedFHe 76.256m= 7%

kol 32~117mg, FFAF 70~190mg, 4t 105~190mge2 £ AH
718 18T W AFA B FFT 8 gusd. Mne S5 954

of ¥l ¥imA FFFo] Hm, otdd FEo A 71, FF4A, o
B B Age AL AFA B2 F R FUlE B

<E 43> %9 vHFFE7E FF
o) ZE 7] 4 (mg/d.w.”)

Fe(d%) Mn(%3H) Zn(o}d) Cu(+32])

Al g

(rfw ) 76.25%2.19° 6274101 10564001 31.41£1.02

A%
(boiled) 51.47+1.15 5.1941.32 10.21+0.01 30.22%+2.35
(]

*Mean £ S.D.; Tdw. : AEF%(dry weight)

32) =5F, A5, olFF, #EY, AAY, AAA, p. 49.
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3. Vitamin-C, B-carotene ¥ a-tocopherol &%

A B3 ® X9 HEgWC, B-carotene ¥ a-tocopherol ¥HL <E
33>o Y, BlEtY Co A+ 37.17mg/l00go 2 ol& Y9
A &AM 0.92mg/100gBE T &S #Foloh AT W XY ABSE ¥
e9C 2.34mg/100g ©l%lth. B-carotene® ¥ #HL 0.75mg/100g, TE
¢l AS$E 0452 40%7r #HAasgen, 4 %L a-tocopherol&
472mg/100g3 = FH3tn ey W EL 3132 BRAE 7
AL BAY olRAL JETAEL AXEA £4"E ez F
Miyashita®} Tskagidde YLEAF £8 7FX|31 tocopherol &#E<
A7) ostH 1"5¥97HA total tocopherol &L Al&a|A Frhsted,
a-tocopherol2 HHe] FAE B ZAdA, B3] £ ZFA7A
4754 F43% ZaxsPvn B, Marshall 39L& 79
tocopherol ##&F3} AL HxF Y= F2, d=%F T 4T #
A g we 2t dH 3, Green(1958)L Y H-ERHEL
gA e AEd g3 FE AFA Ha, ¥-LAEIHE(mon-c
-tocopherol)= A oto] HAEFE dojrte= AlZld 2 ol Frhsitin
B33d v vk £ AEAE AHEYH BEL ALAA 2E7A AR

B
o
fr

.

33) Miyashita, K., and Takagi, T., Tocopherol content of Japanese Algae and

its seasonal Variation, Agric. Biol. Chem., 51(11), 1987. p. 3115.
34) Marshall, P. S., Morris, S. R., and Threlfall, D. R., Tocopherol content of

seaweed. Phytochemistry, 24, 1985. p. 1705.
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<E 44> E9) V-G, WELTIEE 9 olh-EI5IE §F

Content(mg/100g, d.w.”™)

A8
Vitamin C 3—carotene a—tocopherol
A (raw) 37.17+0.62° 0.75+0.13 4.7240.54
Z}<=(boiled) 2.34+0.34 0.45+0.08 3.13+0.07
*Mean + S.D.; dw. : AEZF(dry weight)
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4. % EZ9 9 = (polyphenol )&

AR A R F 9T THY Hie <F 3409 24 F
polyphenol &#2 A ¥ 121mg/g, ¥ 5 74mg/glZ & XolE Ho]
A &Th olAL Ed FHE BdL 100CAAM 3ATF ZA&EA 37%A
T AAHJGT BiusPgadd), B2 =7SFE Ay AlFE] AL
7+ G 4FE 3t Bol HAE AY AFE WEFEIL 2HFHI] AFE
Thil B 318§ T80

<E 45> %9 F YA &7

AE Total polyphenol(mg/g d.w.)
A (raw) 12.140.27°
Z}F<=(boiled) 11.44£0.44™
*Mean + S.D.; Tdw. : ZEFZF(dry weight)

5. A RETY FEZE 5 (Water binding capacity)

FRAYSHL Aad FEH A4 ey FE Aoz 2% B
B2 A8 YA 9sle] FFEAY AR At ¥ F3Ecia B
33 FHo] glem I Avje A JAUHY B AAY FEo] Bod Eof
At BiEe] JYud), ofqdd A4S A7 st FETY FE
Ag5EE AT AP <E 3550 HEIAL

ERTS 80mesh 232%, 100mesh 253%°l1 H7MF & 2093%=2 &4
Hol £ Edo] R vlisteqd EA SAHHAG. ol & YA
) BEAENLY, B2 088 A7 B 4F Awe BLAT, SI¥ATR

=

i, 1997. pp 4.

36) 7‘%1] A, "= FAETZ AEHAGEIZF), A& DA, 1968, p. 155.

37 Deshpande, S. 8., Sathe, S. K., Rangnekar, P. D. and Salunkhe, D. K.,
Functional properties of modified black gram(phaseolus mungo
1..) starch. J. Food Sci., 47, 1982. p. 1528.

38) Beleia, A., Varriano—Marston, E. and Hoseney, R. C., Characteristics of

starch from pearl millets. Cereal Chem., 57, 1980. p. 300.
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o

=

@ o ERWAe] 23, Fo] EAGE 334 GFRL ¥
59 Aoz uolW WARRTY FEAGS ] Holgn

<E 46> F B¢ 9 9y} H48(Water holding capacity)

Powder size Flour WBC (%)
80 mesh hziki 232+4.18
100 mesh hiziki 253%5.12

wheat 211+3.05

WBC*: Water holding capacity

. £ T AR 2 ZIYAY

| 2225 MC F7he F49 wE Y945
ERTy Uk EFEFA 2% MCE H71e EFE] Addde <&
36> 721 ERETo] HNDFE HANFFo] FU5A
At 2RFS oA 2 EBE UehlA Lot B
AAANZHLH 20% FED HAI/FE 73] wh=o] FAHHSI
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=
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<EATD>EE
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A

MC

ZETEH

49.5

23471

93.5

53.8 d3

MC
747}

O&:i

56.8

00"1:33‘_

57.5

MC

o] ko
50 50
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o o
[{eNde]
~
w3
Bf-
L0

Ao
hy

247} 65.4

10

67.2 43

MC
237

o
h

70.3

ol

71.9

MC

20

Flour weight is 500g

<E 37>

T
e

o] Az 49 EAEEHY

17t &S 293

==

H g}
%TE

UER AT

51 =
g

;H?_
g3 BA Qon AZEY. 2

74 WA g Be 5%

S

< 20%

9 FEE

oE

o}J
L

A
e

2
T=

L=
>k

1=

o

~
}]

KR
ol

ol

9 9%, 5§

E37} BoiA

ZA7EF(90%) s = A 5 E(10%) 2

of ]

PG B9

no ANg7iee 2%

o}

oA =7}
& A 51

=
‘:L'—

s

=
-

7}

=]
=

A= =7

g2

X
=

s

=
5

k3|
=

dl, olAL ZATFFIE A"l leld E

poy
L

=
S

, 1A, AAA, P.25.
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e A FIRI RS BRAgFz: o AR E AFL 2FH
(gluten)®] AAH %o HEAAH ddHY d¥go=z e
H7bE A AR o] FHARA] &Ee
(MC) 7t o3 z=d F
ZA HAATE EoRE @4E FolFo

< MAAFRY. BE, S5, A, 7RSS 2AdFEE, 256~
50% ®Er7FE BgEd  Z+ 15% GMS(glyceryl monostearate)$}
MethocelS H7bsiA AWe WESY XA 24 &2 5F &2 F
9, FE9 Hxd Slo] d/tFH ol & HolA &3 §lo] olE &
Ql‘?—oi TE Wel Z=rt AR dAS v &ettha Bash Y vHo),

Ho 2 WrE B3HE L} E & (sodium alginate), Z&+7
(xanthan gum), ¥7I2 $%, §31, g%/t 4 dade 234
71 &7 9t o & Ao Holxm WEEY EFEC] 40%E W, &

B7A1% #A7t2 A AXEFHI FESRA Esiotn B shgd o,

mﬁ.ﬂ
WE

22

il

40) AP, e F, ol#Y, oMY, AAM, P.25.

41) o1&, W%, J¥2, 2rey % gre-2 EFE AW ¢ AT
AlR, gy g Zr/F € EFE W By, F54EFH

&3], 14, 1982. p. 370.
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<E 48> F R4 9 2% 2EHAEZAMC A7 He 2884

ZELH7HP)

0 1 3 5 10 20

FH¥7F  164.4 168.5 168.8 158.5 151.8 149.7

MC —  139.5 145.8 139.2 140.9 140.1
T3t 150 155 156 145 140 140
Z2de AA(me)
MC -~ 130 140 130 130 135
2347 0.15 0.1 0.13 0.14 0.16 0.20
Z3 49 8% (nm)
MC - 0.01 0.016 0.02 0.02 0.02
7. ExF E48 EA
71 71A™" &4

1) 237 (Texture)

ZYHY 27 & 4FE 7Ae AR Z2FdE <29 31 ~36>°
ettt #2848 JeElE springinessE EF U/HEWO] M 3%
oy BERY 20% AUIHE & ALoE UL 2% MCE 27He =
S5l A springiness7t S7t8tle™ T-test 23 MCE H7HsHA|
Yo WolMut f9A<Q Aol E YEM A THp<0.05). /3 (Gumminess)¥}
Chewiness)e EE EFF7F ZEL/HEHE 2o %3 20% #
1 713 52 $#X& 1HYon, 28T HutEd g2 F3Q &
- (A THa = 0.05). 2% MCE #H7tge= HAsed t-test 23
(Gumminess)& 5%, 10% H7FHAAA F4AHA Ao/t YN IL(p<
284 (Chewiness)E 5%, 10% EH7IAAA Fo2Q Aol E
Ak E3] 2% MCS 20% =82 H7FHAAA & MC 7 Hls)
A3 (Gumminess)®t 2 3 A (Chewiness)ol 71 & RALo=2 Hol MCE

weoz <3 ZA(Gumminess)¥ A A (Chewiness)o] HolAE A&

ox & rid

o ]
oX,

oy o

ox I 8 do
=
S
Wt

=
O
—
>
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Be %o o] BAHEE ASE Bolw #A (Gumminess)T XA
(Chewiness) &WHAE HEdAE2 AMC)7t vl 232 Ax B
A,

LR (Cohesiveness)% EELY HrEro] BESFE Aadged ®
Buro] Wo] FrlA52 2 (gluten)o] A FAH AHYo|
ok 2 A o] . y.am@)r WrtE BREAME Wit are] BLS
£ cohesiveness7t 271 A0HE Rao= T Q1 BHRAHY $P4 e
EARS B & Itk adAH BgHoR MCE AZRUY 2Ry

(cohesiveness)7t FFHAEH EE EFToA FdA] Aolg yEhY
o] (p<0.05) V= g AFAE AU

7% (Hardness)® 2 %< H71g4E Fazlon ZEE/MFEA A
ZFet 2ol & YEl A= Protein $H#Fo] BoW 7 % (Hardness), 34
(cohesiveness), A (Gumminess), 4 ¥4 (Chewiness)7t <713t wuld
FEFH F79 FPA(Chewiness) Atoldle AXABAZ AEsvtn ¢
(Corsbie, 1991). &t Gud FFo] L ERT L HIS
(Hardness)”} 743 Aoz Rt ozlmz gwgdel bk
23d W7kl Ao T8 At 3HE 2% MCH7tel 93l
Feglgdsed o MC/ &5 BEFE F7H7171 dEolH
10%, 20% Ev% FH7EAA MC #H7bd o] F93< aolg BAY
(p<0.01)

AlZre] AFe) mel FiEo] A Fuste ZAd FF
22X 22 adhesiveness®] AL s
A& 4 E adhesiveness’t F7HetEEd 9 2
12 Aoz B, MC7/F #8& =
Zatg] A ool MC H7MHe R A
% =

o]

r°"
_?_‘.‘,
g
_3
i

d

33 UMt e AAHez MC
A3 10%, 20%1A4 MC H7Hg @

42) FAA, oA, TALBE FLH BYE 2 AZARLe] B A7, A 4n.
28 2 nFel BHES o83 WRY 2HZtexture) 54, BRAEHT

3]#], 6, 1974. p. 65.
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tHp<0.05).
oldz ot AW AFgA FFFY 2HPR ZE T
(Hardness), (A% 4d)cohesiveness), &3 Al (springiness)’} 2.3
velhtoen 53 ZAX(Hardness), & Ad(cohesiveness),
(springiness)o] & EARAEN$T A2 H w28 A (springiness)©]
oets Ao td A3 E7F Pov X (Hardness)7) U5
73 o] vErRkTh wheEbA 7]74]%"1

3 ]"1 ZEH B ZET

Mo ooX
s I o o

s -

i
U h A

o}i iy
B 1 £
iE ol 12 o ox WU

Chewiness) ¢}

e 2z

;L
. HE T

7 A (gummness), 7§E(Hardness)°ﬂ/ﬂv: 5%

velgie] 237 " A 5% H77h O]’}}’-‘#OP/}% 4% & F AJT T
B9 RS nedFE ZAAT HursE o 5% F49 WE *3
e 4 g Fe= Ez}ﬂoi MCZ 7‘47‘¥5WF 23 X (gummness )3
A 8] 4 (Chewiness) &

BN Z2F BEF3I RIA (cohesiveness), %iﬂ,*é(springiness)ol 7Y
Aol ZAZHANAE MC 77 237 I ALz Bt

re,
lo
2
oy
23]
e
oo
2
=2
i
ré
e
-4
%
Hl
i
ol
i)
T
ot
>

43) o143z, H43, @
14, 1982. p. 21.
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800 r

600  ___

400 T

Hardness

200

0 1 3 5 10 20
Hiziki content(%)

<39 41> E82E 2 296 MClmethylcellulose) 8715 W9 A %(Hardness)

Adhesiveness

0 1 3 5 10 20
Hiziki content(%)

<a¥g 42> BT ¥ 2% MCethyleellulose) 37KE =9 324

(Adhesiveness)
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Cohesiveness

. 0 1 3 5 10 20
Hiziki content(%)

<IT¥ 43> EET ¥ 2% MCethyledluose) 7k #He]  Fapy
(Cohesiveness)

08 |

06 |

Springiness

04 T

02t

0 1 3 5 10 20
Hiziki content(%)

<3 44> FEEY H 2% MCrethyledlulose)  #7F8F  ®He] €A
(Springfness)
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<a¥

<2

400 ¢
300 r
4
g
E 200 |
£
=
[}
100 F
0
0 1 3 5 10 20
Hiziki content(%)
45> EET 2 2% MClrethyleellulose) #7135+ W)
(Gummriness)
400 (
300 |
u, - s
/2]
€ 200 F [ ] ] ] ] —
3
Nad
[&]
100 |
0
0 1 3 5 10 20

Hiziki content(%)

46> FET 2 29 MClmethyleellulose)

(Chewiness)
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] Ax 49 AFHA AFdE <E
(flavor)$} H|AEE 59% H7Fst

Ol¢

CHEE X
F ]

ze 3 27h5E woh ge
452 Yeid. ol BT A7l @ o] AojAA 20% A
e WE ge Ao T waY A 27 gD Aoz £ 5
%9 WA o] BEAoR A Fe ITL 7Y WEez 2o
a3 20% AARNAR FAHA A7t YgrHa = 006). AE

@52 wustA =74 JAY 23R 2o,

2
(Hardness)= %< H7Mgs
Overall qualitys & FEoA BYSo] 5% HIIZAA 713 =& A
FZ Yehlsd 5%, 10%, 20% F7FEodM et 52392 2olE HAT(a
= 0.05), color®t flavor7l H A& FZo] B J3¢E 713 Aoz Hrt

g4

<
@
b
N
oL
=
o,
o
o
p X
[omry
o
§
[N~}
S
X
it
Hl
N
fo
X
u°l'
O.L:
@
jm
D
=,
5
[¢)
w
o,
2
b
o,

2 JENAZ t-test 27 MC H7lo] 93 #EHe nE sog_ow
7l FolE e krhH(p<0.01).
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<E 49> FEE

2 2% MC 7 "9 #%5H7}

=

X327 FE(%)

#E5Y MC A — 3 : 10 20
A FH47F 2.7 31* 3.8 2.5 1.8
(Color) MC 3.5° 36* 41* 29° 26"
) EH7E 2.9°  3.0% 35 24®  21°
(Flavor) MC 3.2° 31* 392*° 20> 20°
oF FH7 0 3.1®  2.8% 350 2.7 2.1’
(Taste) MC 3.5° 31* 37 31" 30°
A% EH7F 3.6 4.0° 3.6 4.3 41%
(Hardness) MC 3.0° 34 39® 492°  40%
A Fd7F 0 41 2.9 34 2.9 2.0°
(Chewiness) MC 3.7° 41*  35° 34  37°
AR BA7L 2.9 24* 28 23 21°
(Gumminess) MC 3.1° 3.5° 3.2° 4.,0° 3.0°
E S R Fd7r 3.3% 330 3.8 24 2.0°
(Overall quality)  MC 2.8 33 41> 26° 3.0°

Vg 59 dAuie foXe] ¢1&(a = 0.05).
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olmz JAANAY 44, 715 wet

B

[2e] =4,

N

of
TH
"0
_5 n
N

s

N

s
ay

)
P

Jo
)

o}

B2 7)1 A

AHHe AANT YT

N

*0

7150 HLHA goeng SAHAY eay WAl 2A & ey 7

u) 2.3}

R=S
=

1gEe @53 e 23

3

_2__1

o, A

3

X oo}

o] 714

g =
<E 310> YEriA.

A7t

=

=
=

MC

%)

Z1AA AAY ©8A (springiness)® K& A (cohesiveness)= #%

Ale] 7 X (Hardness)$} A ##AAE B @33 3 Aol

g A3 3 FE(Hardness)= 71414,

=

x8g BTt
71AA A ALY A=A (Adhesiveness)E= & A (Chewiness)

pa—

LYE ¢

i

i
%

2kl

Hr

A5 AA Y A E(Hardness)7t 71A1A AAbe) Z+ &

A vetdE & F AAT 2% MCE #718E dol=

WA
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AAR 24 A En 9% AT A4 a4 oA
=3
=R "
- 0.292 0.223 0.254 —0.445" 0.252  0.265  0.284
(Springiness)
AA
= 0.050 —0.006 0.025 0.391™ -0.178 —0.037 0.051
(Gurmminess)
B2
(Cohesivenes 0.258  0.247  0.227 —0.492™ 0.307° 0.211  0.284
s) V
A= "
—0.042 —0.107 —0.059 0.456™ —0.223 —0.104 -0.076
(Hardness)
A3 A
; -0.185 0.058 0.104 0.297 0.094 0.039  0.126
(Chewiness)

REY :
. 0.026 0.013 0.186 0.326 0.038 0.028 0.016
(Adhesiveness)

5=<0.05, “p=0.01

<E 411> FRT € 2% MC 27F He 7141 E4X)9 dszxstel daaA

- A=
JNAAE 4 A ] gt Bx AaA A4
=2
Bk .
o 0.107 0.115 —-0.163 -—0.375 0.204 0.071 -0.067
(Springiness)
A A
=e 0.053 —-0.127 0.087 0.198 0.164 —-0.048 0.213
(Gumminess)
5.2k
(Cohesiveness 0.079 0.205 0.034 —0.487" —0.281 —-0.114 0.040
)
AE .
-0.046 —0.330 0.038 0.416 0.190 0.053 0.051
(Hardness)
AEA
. 0.112 -0.235 0.087 0.043 0.041 -0.076 0.215
(Chewiness)
=2
. -0.056 —0.303 0.119 0.358 0.214 0.028 0.023
(Adhesiveness)

"5=<0.05, "p=0.01
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oA 208, 40%,

<ag 37>3

249 A

338

z9)

e

B

T
[aw)]

olJ

7hEel 0, 1, 3,5, 1%%

A

}o

Boh 28y

el

A

el
T

O

~

;OL
K

{1 = TP-3 & TP5 —ﬁ-TP—ﬂ

-&- Cortrdl -@— TP-

14

*

=
5

g A

3.9

Yo Az A

)

(volume) ¥ 3}

WoMoMoMo
R =R
[l Iy
NNNN
R o Rn R
Q \© \e \©
o.ln/o X

3
5
7

82 Auwel pH 3 ®]-8 % (Specific volume)

o

oy

311>% v pH

<3E

37/1,.1_:;
T

05

)
&R

|

o
LS

(2003)

=1
O

Hj

2 e

t Aot

5

Fel7b A9 gtz

A

pHE
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£Ho= PJrte A7, 1% 9 3% /P E A2 3.74mlg, 365ml/gE U
Etfo] 368ml/ge WEtd W7o FoHed Aole fied, 5%
7% A7Vt 42 343ml/g, 3.39ml/gE WEhHo] B g el wiste]
Aoz gaste AR YERH

<E 412> EEE HUe] w2 2w pH ¥ 8]-8 3 (specific volume)

A& pH H] &4 (ml/g)
Control 5.45+0.04 3.68+0.09*V
TP-1 5.47+0.03 3.7440.08°
TP-3 5.4740.02 3.6540.09°
TP-5 5.464+0.04 3.43%0.07°
TP-7 5.45+0.03 3.3940.08°

F-value 1.65™ 52.40™

DEAe] B AR FHol 8@ = 0.05)
NS; 2.0l4 214 (No significant), *p<0.001.
TP-1: B2T 1% A7} 4%
TP-3: 282 3% A7} 2w
TP-5: 58T 5% A7 2%
. %_Er_u

TP-7 T 7% H7F A

AW A AEHE o|xES AsuA"e X, pH, FEFE, 94
4R 5ol skl G wom, wEe] hrngEe we B 9
g v diEoR Awe] FARALIE FaAFE AW 23
e ¥, 4, T A%, AR FF, AxHY 5o
2 adel o3 9L wom $ARE AAEEe] w352 we 3
= Fopxe Roz deAT wel Hit AEFER] AFAF ©Y
& 43

[s}
zb= gko yulo] AAHn BEAAHANA AAHEHE A2E X
= 7F8HA 7

o2 B ool R oox B 8 off o o

e 24 e Ao 2 1e 3
o g Az AF 5~10074A9 AAFEANE G2T v%
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U 2 oolae Bug Jeics Rustgn, wS(2003) SoETe 2
~8%7FA H7be Awe] uw]&HL tiRFd vE FUMggn Bad u)
et EZE o] F(2001)2 F37HF HIMA BIE AMAAIE 27t 9
T3 Bastgoh E, A 519972 0%oA 20%7HA] FAEE H7)e)
A& Az} AE “ﬂ A7 o] Shge wat v &2 o] APy
10%- 7EAl AR & ZpolE Kol gt sgoem, 4 F(2001)< At
e H7HE Ao v &AHLE 1% HIMFAAE Frkete @48 EHe
U 1.5%9}F 2% 71 A ol = = A%s B2z Ao

2

s

l~>
olt

2lwho] ¥ 42 (Water holding capacity) 2 ¥°]
Are 7 2 % dAY 27 Sl A
‘%‘:‘-‘Eﬁ‘r. 2 "e‘}ic’ﬂfﬂ EETE HUlste] Axd Ao T B¢
247} 250% 257%% UrERlo] 250%2 UEhd fjET
o, 5%t 7%E 3%°l Hldte FJHom &
T2(1999) Adx=NFE HrE /‘\J}Wol"g] 5
stgla, £ F(2004)%= Eéﬁéﬁi

\°
)
w
X
)
N
>
—Ll
r\r
[0 -Lr‘

cag %Mszm. 3

o -y o N
BN
o

s T
oA

>_{¥m o o

M

=) -\"5

Y

3o

T
32

of¥

$ Iy

g,

n

J

o0&

lo

i

L

rlr

Ho

(o]

a

lo

fu

o

28

9‘_(_!‘

32

£

ol

A

[

o

=
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<E 413> 22T H#/Ee 2Es Awe] Rey 9@ Eol

AR BEFE(%) = o] (Height)
o= 250.24+5.67%Y 15.12+0.23°
TP-1 ’ 251.34+6.34° 14.78+0.25%
TP-3 257.56+7.54° 13.67+0.38"
TP-5 268.38+7.35° 11.54+0.27¢
TP-7 270.1346.89° 11.454+0.33¢
F-value 252.30™" 236.86™"

Vgaxe 29 a9 fo4o] §18(a = 0.05)
NS 8914 918 (No significant), **p<0.001.
TP-1: 389 1% H7 Aw
TP-3: 82 3% H7F 2w
TP-5: E8% 5% A7} 2w
TP-70 8% 7% 7 2w

8.4 2wlo] ¢
SAZRTY A7 ger A o
on, 5%el e de 2A% P A= B
(23 38). WA EETL o] &3 2
3 [}

= =
Artste AL v EA ge Aoz ddd

e

_1_d
of
L2
of\
N
4
%
=2

Control  TP-1 TP-3 TP-5 TP-7

<O 48> EBL AUt wE 2o o
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< 25ty AT AW Ar &2 AfRE <I
39> AAERT. HEO)HY HIAEE YHEUE Lae xR
S H7letA &S tiET Awo) 65528 EHZR BUS HIg wo|
3l Eton ERzED Hrigo] FTUFgl uwrel 49.39, 42.54, 38.26,
28742 BWEI} FrodHoR ZAAATH AAE()gY ¥IE BY agle
EUZEDY FHI o] Frtged wet Frtstded, tixTe ANE g
(@)e] -2.0791d HlEl 1%E 1.79, 3%E 295 5%= 381 23 7%=
4492 o)Al AolE EATH A, FAEe W3 FAZE UEHY

o

s

© bgel WYE 1354~12152 SAXEL Wbz we f9He W
4 oW ¥R, DEES FEUAL AR Op AEE Az
S 1 Mo Ao gaMg W o BANLL 3% AdE aF
90 9ot 2Fn 24 U AzHAE vEed s Buw
2R W] oe)A olFejAta YAAch B AP AZFED
At whe Ao Lyt dash afel F7be $%el FHE BABA
JHe VL Ao BVIT. TATE B AW, 9RtT 20%H7
A, FRRUATL AN FAE AAF) FATFE AW g
(crumb)®] LEe A2 agte Z780he R X9tk g% 5

fo AEYHL Aue) FAered F8T 5 Y Aok

._.46._



Control 65.52 -2.07 13.54
B TP-1 49.39 1.79 12.15
BTP-3 42,54 2.95 13.14
mTP-5 38.26 3.81 12.82
TP=7 28.74 4.48 12.68

<2¥ 49> BEL U g & 2wl A% (Hunter's color values)d
VAS

% (intensity)

6 Al 71AH B4

AzETY Jrtes 2Este AWs Axd F 14T ¥FAZ
ZAZL <F 313> 2t Z=(Hardness)®| 4-¢, dx

RAZECY Hrtge] SHEFE ol FUhsignh. @¥de
o} 3% HrbFAAE FoAg Zel7t AA e, 5% 7% A4E 2T
o v FHeZ AirstE AFL BAT. FFA4 (cohesiveness), HF
A (gumminess), 2# 1 R & A (Chewiness)S EET H7lgo] 718
g i FasteE AFE B4tk £5(2004)2 SRl F4Ee
% A, R4, A4 2 AYA Fol 17}0}0‘1 5 ‘%}E‘r‘d} o]
Tk wel B dFE
&8t Regeu W] x3tE EIAYRE

Ao Asd

f1

A8
[o:)

b

o
L ]

St Ay o
oM
o o m
Moot ox
o
ox o X
I )

o M K
b
b

iy
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<E 414> EET HUrEe 88 Hue] JAE EA

A=(g) BE(mm) FEA(erg) A4 A (gmm)
(Hardness) (Springness) (Coheiveness) (Gumminess) (Chewiness)
T 92.15+0.64¢ 0.9240.01° 0.55+0.02" 12.34+3.19*° 11.2543.52°

A

TP-1 105.39+1.09¢ 0.90+0.01*  0.51+0.01 9.78+2.74® 9.544267%
TP-3 112.21+1.39° 0.87+0.03  0.48+0.01° 8.69+2.06° 8.18+1.89®
TP-5 138.74+0.59° 0.78+0.05°  0.42+0.03° 7.9242.17° 6.4241.99°

TP-7 157.85+0.71° 0.76+0.03" 0.39+£0.03°  7.48+1.79° 6.11£1.12°
F-value 66.53" 5.317 343 30.16™ 62.42"

Vgaziel B gupule Mol e(a = 0.05)
NS: %94 912 (No significant), “p<0.001.
TP-1: £2% 1% 27} 4%

TP-3: 2% 3% 7t 4w

TP-5 R8T 5% #7} 4w

TP-7: B8 7% H7} 2w

(‘

]
5 71 Eﬂ oA e 73 % BgEd 3% J/ATRE §94

= =
£ o
et ol ErzBwe @rtgel F/YSE A AL 0
Hw k-

=] Iy

i~

i
o
rlet

P! o} = X

A
‘—“EO

Ad el e ARGl A 7]
T Aogn A7 Fri(flavon)e A$E EHXER

ol E FHd dE 7E7t FASAn dETd Rasde W 5%
T

oF 7% A Al Aeolg BRI 1% HIMEH 3% HIbrdAAde &
&l ztolrh glATh ol I} EAXET HUtHo FHEFE
% 59 vldulizt AsjA 7] dZeloh

SHtaste) ¥ =2 & (softness) S H7ste FFdAAs FH2EL 7t
Fo] Z7eEE 7|3 EE ZFAS] 5%olAr ArF AldlE foAH A
& YERth AAFHQ JlZ = (overall acceptability)d] & 2 FE<]
Aot v AR dE2To Hlaste] 3%t RE A7t g
EAZED Hr%o] SETFE 72t A4St b%oldelA falAd
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Yelhiglt. ez EAzpwe

¢+ Uk

<E 415> €%

7

e 249

2

b el B9t

T

AFE 3%l AFRe

A 4

N A Zn ok RogeAd 0
= (Color) (Falvor) (Taste) (Softness) ( "er?u
acceptability)
Control 5.4040.45"" 5.39+0.49%a 5.62+0.66° 5.78+0.74° 5.36+0.36%
TP-1 5.6240.66° 5.43+0.59%a 5.87+0.70° 5.65%0.61° 5.73+0.69°
TP-3 5.45+0.50° 5.20+0.66%a 5.21+0.63° 5.124+0.64° 5.14+0.48°
TP-5 4504054°  3.23+0.45°  3.75+0.44° 3.41+0.38° 3.34+0.43°
TP-7 3.43%+0.49° 2.98+0.42° 3.1240.32° 3.0240.35° 3.18+0.47°
F-value  3.10° 6.90™ 372 3.99" 6.78"

74 2A4 (7= FEZ £, 1= FEE Hh)
VyFxe 29 9L Fo4o] 91e(a = 0.05)
NS, 8014 ¢18(No significant), *"p<0.00L.

TP-1: £8 1% B7h 4%
TP-3 £3T 3% A7 4%
TP-5: 2% 5% 7} 2%
TP-7 £¥% 7% A7 4%
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AFEor BAEE £& o183 ZT] v¢ AL wet &
FaHdA Axd Az B F2E F/HAIIEU qEH0] diFHE
B, 1) Z2RFU £ zHstdd SHAA HEFARZANY X E &
olR 7] st sjxF A #¥d FadEY FU14, ¥ERC,
He-Z22d, d9-EF9E F EYds ¥ HIE 845z, 2)
e Adx 2EEY zHAAE AESY] Astd AW 2 A wE
oz 71X FEEAE A7¢ 234 8%%d uIF 2o

AA. £ QRS B £ AF FEo| 836%, U 13%, =X
E b7%°)1 o] T FAFE 51%, £3E 41%°lH, A
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Abstract

Different from other regions, Jeju Island has the coast covered with
basalt. Thus Hizikia fusiforme growing naturally on the coast were
cooked and eaten in various ways and some companies exported
boiled-dried and dried-processed Hizikia fusiforme products to J épan.
Recently, however, the export has decreased due to economic
depression in Japan, it is necessary to develop new domestic
consumption markets in Korea. For this, it is important to develop the
nutritional-physiological functions and cooking methods of Hizikia
fusiforme for consumers in other regions who have few experiences in
buying and cooking Hizikia fusiforme. Thus, the present study
examined the cooking qualities of dry Hizikia fusiforme powder
produced by factories in Jeju Island as a material of noodle and bread.
In order to examine the value of Hizikia fusiforme as a food material
from the perspective of cookery science, we analyzed nutrients and
physiological activity of seaweed. According to the result, Hizikia
fusiforme is low-fat and low-calorie food containing a lot of dietary
fiber and minerals that are often supplied insufficiently in Koreans. In
addition, it contains a lot of biologically active elements including
important minerals (K, Ca, Mg, Fe, Mn, Zn, Cu), which are critical
control nutrients, antioxidant nutrients (B-carotene, a-tocopherol)and
natural antioxidant (polyphenol).

In order to examine the quality of dry Hizikia fusiformme powder as a
material of noodle, we used the mixture of Hizikia fusiforme powder
and wheat flour containing 2% MC and found that the mixturewas
superior as a material of noodle. Until Hizikia fusiforme powder was

contained up to 209, the noodle was excellent sensory qualities. Thus,
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we may added Hizikia fusiforme powder within the range when
making noodle.

In addition, we used dry Hizikia fusiorme powder in making bread,
and examined its quality as a material of bread. According to the
result, as long as Hizikia fusiorme powder was added less than 3%, it
did not cause any disadvantageous condition in preference and quality
including color, flavor and texture. Thus, we may diversify bread
products using Hizikia fusiorme powder.

In order to increase the consumption of Hizikia fusiorme in the
future, we need to apply dry Hizikia fusiorme powder used in this
study to wvarious menus of Korean food and foreign food and to
develop and promote new cooking methods using Hizikia fusiorme

powder continuously.
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