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Purpose

Establishment of industrial mass consumption scheme by developing
manufacturing technology and manufacturing system of instant rice cake
produced within 2 minutes and promoting commercialization of franchise
and rice cake industry of rice cake processed food produced with various
raw materials utilizing it.

Contents
¢ Development of manufacturing system and equipment for industrialization of
instant two—minute instant rice cake with new concept
- Process development and characterization of normal and waxy rice cake
- System development (within 2 minutes of product production time): Study

Purpose& of manufacturing system by condition
Contents * Technology development for improving the quality of instant rice cake with
new concept of 2 minutes manufacture
- Optimum quality of rice flour processing condition
- Improvement of manufacturing condition using various rice flour and
additives
- Promotion of preference and texture of instant rice cake products
* Dissemination and commercialization of instant rice cake with new concept
— Analysis of efficiency for industrialization, analysis of distribution market
ingredients and establishment of sales strategy for commercialization of
instant rice cake goods
- Development of a model system for the globalization of instant rice cake
goods
* Frozen dough of instant rice cake and frozen—thaw stability technology
* Commercialization performance
- 2 patent applications
- More than 6 products (5 rice flour for instant rice cake, 5 product
approval, 3 steam cooker development, 6 instant rice cake products)
- Creating jobs and increasing sales
e Strategic performance
- Development of 2 minute instant rice cake manufacturing system
- Standardization of 2 minutes instant rice cake products using
Results prepre?tment rice flour (commercialization of optimal manufacturing
recipe
- 6 kinds of instant rice cake using pretreated rice flour
- Increase the use of rice flour by establishing conditions for instant rice
cake manufacturing
- Prl?motion of rice consumption by securing mass production of rice
cakes
- Increase the value of the national brand and increase the export of
agro—food products by globalization of rice cake
- Policy realization with comprehensive package in conjunction with the
comprehensive government promotion and various support policies
To expand the use of rice, we developed a new concept 2-minute instant
Expected rice cake product using preprocessed rice flour and developed a device that
Contribution |can manufacture it. Creating a new market by searching for franchise and
home distribution system (promoting consumption of rice more than 100,000
tons a year)
. consumption instant rice . .
Keywords rice propmotion cake device quality
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o7 2013dFH =54 7t FAE Hola 9}1:}. 20143 71+ 2 AN of 4247 Eo 2
2009 tiw] 13.7% FA&skAth

T A AL 1980-1990d tholl 5007 = o Ay4kettizE 20000 th o] $-of] 4007 = o]

AR 2 A4Sk, 20149 190" AXF 2 AMlEe 65.1kge 2 2009 74.0kg H Tt

= s QAT F de AFY THREC gdstHL A4 £330
HElStH A 191 AZF Ao An|gFo] FojE o=z BT, 2011WHEE 2013@71A] & Fol
& Z7bstr) 2014 @ oA ATk
F2 20119 161,628l A 20133 203,656 =02 A& F7istthrl 2014
Zastdal ol HA A3 &6 5.6%(2014'd 7]1%) v Fo|Th

3 SR
A o = o

9= am  cusm | PR ZE) 199 &

FRWE)  ANBE) 2P
2009 4,916,080 257,000 3,683,000 - 74.0
2010 4,295,413 307,000 3,678,000 - 72.8
2011 4,224,019 419,000 3,610,000 161,628 71.2
2012 4,006,185 370,000 3,554,000 183,095 69.8
2013 4,230,011 526,000 3,435,000 203,656 67.2
2014 4,240,739 388,000 3,354,000 188,248 65.1
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A, ) 7 FEHEHA SF 71E, =H7D
TE 2007d 2008 20099  20108d 2011 20129d 2013d 20149
A2 (kg/ ) 1,878 1,979 1,845 1,611 1,867 2,055 2,145 2,064

=4 kg / ) 2,043 2,453 2,310 2,960 2,403 2,113 2,444 2,368
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o= A 2E(E) 232k o () =91 231 (E) 23} o) (W gh-9d)

2010 137,903 314,551 129,481 358,300
2011 167,464 371,312 154,597 432,618
2012 182,633 359,420 168,433 425,972
2013 185,354 382,166 165,150 456,435
2014 211,222 463,915 186,769 460,122
2015 266,576 427,902 258,404 503,903,
2016 215,336 408,822 203,721 500,920
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=g EEEHAY o M S wmB iy = FEH, °F4, sE A,
T UEj\ﬂE '—TL‘F‘]'IT_T =1y HE;“—v, E ] = 27 E.g] %%}tﬂ
>3 s E lojml= W wyolg = Gz wy o= ° -
Xﬂfl‘ = %101 9T '171] ]ﬂ o 1_‘1'5"1"’]'
= oz 9 /\—]‘:'/\ﬂE =
S = AAE = O = =ME 5
B HNE 5

Wk, CIALAR, MAE S A7t 9o
ATe Hpoles} UIHLe Y4 L #F Bl ROE FFAM Az - FFdte)
1 B2 Es} 4H eko AR A4kA H7]
%aaua, %um 8 AEAAE AR AT JAAE B} W AT A A
] w

(%ol 8 BB ME + YEE oy WEo| ofd xe)

wol 22 Fuitt 28t 9o 20149 £&9 7)1E oF 1309 ¥
20143 7|E =Y 46308, FEH oF 1,320 gEolH, FEF JIE HT 5@ HT
(2010~20143) 32.5% =7}3F S=x]o|t}. 3 HEAZ EA A "o £ Hujzoz Hom
20143 71& A F 1635, 9 of 1437 28 25 Yepith

da= TEFH(E) TFEA(HEH) TUFH(E) T (HZH)
2008 526 1,525 61 373
2009 778 2,261 92 605
2010 1.503 5,921 175 1,614
2011 2.225 8,370 184 1,430
2012 3.116 11,132 166 1,495
2013 4.300 11,908 226 1,754
2014 4.630 13,205 163 1,438
2015 5,530 12,279 1,866
2016 8,013 12,098
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NE ANE FANAG AAAG HEAA W3 AT, BAF 5 A 981 22 5 9
tw OAE st Fsn Aok B, e, vy, FFAT 5 g "t A7)
g 3 Ytk Aol o 4447 Y HEDS TEH AW UE MRE QEn Y52 F
T4 L 2030t IHE AololA Fwao] V18 Ax Qom, 1 el= By HuE, <
e BE2E, FFA2 AEE AW gutel BE AR HulFE ALstel £ Wsg
A3 gtk e AYe Uu AMARHAA I FA @ AFL B dE JH=
ABEL AFeE B 9 Zdxelx ARYAE HFo] Bt
Y Zazelx ARYE B4 Fu Qed, gEHos

o] 91 E‘r.

Hyl= 78 (7N) o) o (4 71-9d) AA
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X & AR HEA - TAA)
orm 7 & |y 7| BT Avw|E
(¢ 28| 8|F)  (IEST EF) | 2y LR FF3 £ MR
2005 | 89.0 (100)  80.7 (90.7) 8.3 (9.3) 1.2 1.5 0.5 2.6 2.5
2006 | 87.2 (100)  78.8 (90.4) 8.4 (9.6) 1.2 1.3 0.5 3.0 2.4
2007 | 84.8 (100)  76.9 (90.7) 7.9 (9.3) 1.1 1.3 0.5 2.7 2.3
2008 | 83.9 (100)  75.8 (90.3) 8.1 (9.7) 1.1 1.4 0.5 2.3 2.8
2009 | 82.3 (100)  74.0 (89.9) 8.3 (10.1) 1.2 1.5 0.5 2.3 2.8
2010 | 81.3 (100)  72.8 (89.5) 8.5 (10.5) 1.3 1.5 0.7 2.3 2.7
2011 | 78.6 (100)  71.2 (90.6) 7.4 (9.4) 1.3 1.4 0.6 1.8 2.4
2012 | 77.1 (100) 69.8 (90.5) 7.3 (9.5) 1.3 1.3 0.6 1.9 2.2
2013 | 75.3 (100)  67.2 (89.2) 8.1 (10.8) 1.3 1.3 0.8 2.1 2.7
2014 | 73.8 (100)  65.1 (88.2) 8.7 (11.8) 1.3 1.2 1.0 2.5 2.8
EUE -2.0 -3.1 7.4 0.0 -7.7 25.0 19.0 3.7
AFGA R A AP RHEA  TAA)
(et - B, %)
2013 2014 2015
Anjak |l Aewgr | pdu)| wjed | A SR
Abd Al A Avl D 526,140 100.0| 534999 1000| 575460 1000 76
2 a8 A 200) 47,41 794 399,{!45' 746| 3696250 642 -74
21el SE7EE AME3(10619) 46,575 89| 53600 100 41610 72| 224
HARAF B S ARA0620) 14,935 28 12856 24| 12956 22 08
o A= (10711) 203,656 387| 188248| 2352 170980 207! -92
ok E @ a5 (10713) 83461 1.6 7,074 13 7,194 L5 1.7
ekl Ey] 9 fARAE (10730)| 11,709 22 9859 18| 11,115 19| 127
5 M 2=$(10743) 11,2::.5E 21 12197 23| 10858; 19| -110
wAlRE Bl abE Z2]AE (10798) 1m_&55§ 19.1 9B369| 184| 96411| 168 -20
5 201 ‘jﬂﬂ:l?a: 20.6| 135954| 254| 205834| 358! 514
T 9@ ok  Aagd1in) 47,182| 90| 47259| 88| 46403 81| -18
T3 MEf112) 55,572] 106| 78449 147| 155754 271| 985
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T 16\ 44xHho =2 130%
HZe] HRH 7 2 HE A8 F7F FAXE Hol A He 10% ©l
Agoltt. =3k kg de] AAASIE & 7FEARE Ziilol=
2 7hEA

; o A v &

ToE s HE) H1Z%) CE) H1Z%)
g A 17,380 457 100.0 41,775 100.0
g K 16,596 188 412 13,900 333
v 39 98 215 13,332 31.9
F 10 47 10.4 8,223 19.7
=4 =5 81 1 2.3 1,168 2.8
A EHF 135 13 28 382 0.9
w R 75 10 22 282 0.7
2+ 19 12 2.7 3,049 7.3
I 2 7 291 7 15 509 12
7] g 134 71 15.4 930 2.2
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o7 H& FERFEoRE ZE A tol]l mpEo] AX HETE Fom WyZh A ofdE e~ §
Ho 2 set back@d A=7F A yeldoh oA F AR Tdhe ol R xo I &
BAZE At o3k AR TIAAHE 3ot WE W AAEY Fxo FHoldox AR
Fe] Wslo] M2 do] F47F oAAYA "o AR AFdol(phase transition)o] 9%k &
Ao NzFAF AZFADSC, differential scanning calorimeter)oll ¢J8f #43 4= gt} EE}H
A AR F EAE Aole] FadFo =2 Ig A FAo 7|t 2AE FEz=E =He
3l A4S 4o, ol 8d HAEY vig 83 Aotk dWH R wde 257} A
sheloll wekA 438 APHHE 0C FZoA 7P wmEA dojdn A3 A Ae+=x<d

¢
O

_I_4
A
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b

HRo A & AFHAE 2y AstAY WMdHo Ao E7HssH ﬂt EE‘rL &
o =3} AN o) mE AR A3 FHO d3lddo]l & wAUE "k i =3 A4
I T wE AR Qg FHo| dstddo] & EAVE "ok Wi =3 @42 ofdE e~
o} opd2HEl] EE|2] W3l 93| slo|==A7]|9}l FA4olL aceptor siteE: EF VA=
TEAE He A FAZATEY 23R sy AP JHIE WskE Zlcrystalline state)
O & ol met £ HEY FFo] HASHA "ok A7 AT ot olUEHRE -3lof
o A= ATty BRusta otk =3 o]Hd =3t AR A 1 A T
o%t AEIA 9] A, A4 &4 D JEEAEL AR, AHT EAe FAEATIA
of o3t AT A 3FAZ ATt ol AR xs&EEE ofUR 219} of
dzHAge] 5, 2x37], &%, pH, HIHEHE FAHZE T i s werh =3 I
< et g42e A AFETFolstrt HH ARZEAE Aol & £A7F AolA &
AzE 3|9k go] AX B84 =29 Aol &olsiAA Aok EAEE 2571 RolAA HY
ARl AE7} F7FsHAl Ha ol @ R4 AEEAE 1 AdHo] FUtete #AE
kel Age fasiAl "ok AR wshe B4 129 AT BAV dS ¢ F U F,
22k BF o7t 5o AFHAE ofEr e~ wiE FEFrTHEe do IAR BEAyt F54E
=3tE7] oHE AoR2 Yeyton, oidrARlel w3 AYFE FFASACrt S5 AA
e old 2o FEFS HA

2l koA W <t 7 Ae
o 2= F4% T2 o3 water bridge @49l ®A|, ©<4(dehydration)ol] &3t A2
oA, 723 humactant(sugar) 5& AH&3le] AEZ9 B BAE A Ast= Wio] . AR

A A ZFAe F3lAY e A3Hfirming)9t =3Hretrogradation) S <At Aotk AW
THol UM A F stalinge=Z A3 wWho] firming VLS WA 7] 95t HEIVIFRSE

bolgsa Qidl ols ABALS /RSt AREHSe] 4 AR 2e W
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Azt AEE At AR LA Utk AFA o -amylase®] A8l s A &EA
dextrinEo] A= o] 3Hretrogradation)& =5 A AA TG RusATh E3 AR 748
o o3l dextrine] AAAE o] Mo 7 =(rigidity) & AstA 1Tt B skt

G AE g

FEEol e Yol A8 Mo BEEe e, BEH, B, dule,
ke W TE, W F, AMF, B2
)=

el WE APl Agd o
]

AR on HEAARES & A AIRES 5, 10, 15, 202 A 238kt

2173 4 cm, =°] 1 2] cello] ¥o] M =A(CR-300, Minolta, Japan)E ©]&3}o] 53]

S o]&3l9¥ . AME= Hunter scalee] Lzk(Lightness), agt(+Redness,
-greenness), bgk(+Yellowness, -blueness) & e ATE FFA AH(White standard plate)2 L
96.86, a: -0.07, b: 2.02 it}



3) RVA 5354

A7LEe T AL AEHEARVA, Rapid Visco Analyzer, RVA Super-4, Newport
Scientific, Australia)E ©|-83le SAsIAT. &A7FF <F 3 go ¢oF 25 mLY FFT E4HAA
3t =2 =AH3HTh RVA viscograme Z2HE] T3/ E, Hude, AANHE, =
A%, 7}3-9rd E(breakdown), x3}=(setback)E T3tk H = ©¥ = Rapid Visco Unit(RVU)
2 FAEATH

whRel QIEE SHEAEE olgated A7LF 100 g€ 80, 100, 140, 200 meshe] EE
= o] g3l 108 3+ A T AL83Y

Ve S
A7t AR I= Y=EAY7](Laser Particle size analyzer, CILAS 1064 Liquid, CILAS,

7+& Texture Analyser(TA-XT2, Stable Micro System Ltd., Haslemere, England)& ©] &3}
9231, TPA(Texture profile analysis) ZE=olA HF5F &Fv]lF Probe 20 mmE o] &3}
pre-test speed 5 mm/s, test speed 2 mm/s, post-test speed 5 mm/se] O Z 25%2] HMIPER
AT

=
EARES EAARZ=A7)(SD Matic, Chopin, France)E o] &3t =A3tHth. WA, sample
spoonell ¢F 1 go] #7}FE a1, reaction bowlel 3 ge] potassium iodide, 3 g boric acid, 120
mLe FFFE ¥ 0.1IM sodium thiosulfate 1 W& Hojmy &3t Sample spoon}
reaction bowl2 SD maticol]l #&slx T2 xS APA7|H AVLE A5V AFFHoR
reaction bowlel] %< ﬂoi 29 F&(Absorption of the iodine, Al%)S ZA3tAt. &47
B dHFE 925 F4ES AACC 76-310 ZASIA Stk gto 2 E AT

7 EAME

o M| T+ 2E FAPAA#E] A (SEM, Scanning Electron Microscope, Japan)S Ab&-3te] 77433
. Z+Z+e] A& gold-palladium© 2 ion sputter(C1010 Hitachi, Japan)E o] &3le] =53 3,
7HERSE 20 kVoll Al A7FFo] mlAl 725 100091 4] HI& &2 #E3Eh

[e)
B E FEATATY 3099 o] NEEol tatel 91 A= Hrlsig o, olu
B7h e ol £ 9d, BAE UmAE o 5 H, ofF v : 1™l o4



A%& SASEREIF & ol g3t ANOVA EAHEAw} Duncanel thils] A4e Agstel £
KoN

ol\

= (28)

l

W] % el

i
1y

AT Axs 8=

D FFE & A7hF 9

N

HuRe Fd 54

A5 o FIo wE FHASFAHALE AA ool Awisa = ¥e] FF2 Japonica
type(+H§), Indica type(3 =8 &), Javanica type(TRH &) 3T o2 Y o]d &3t= FTH

= 10dF0)] &3ty Hdol djoA= F=E Indica typeo] =, YE oA = Japonica typeo]
AujE . 9o A4kEFS Indica typee] U] ®t}. Indica type, Japonica type % Javanica type
o] FEfde EAA EEsstd EAL 3 o] FF HE FHT Aolv) Utk



% 1 oWe Fool 42 geae] 54

(Range of average values among U.S. commercial varieties of each grain type)

SRR

-

=
=4

Grain type
Milled rice characteristics Long Medium Short
Average length(mm) 6.7 to 7.0 55 to 5.8 52 to 54
Average width(mm) 1.9 to 2.0 24 to 2.7 2.7 to 3.1
Average 1000 grain wt(g) 15 to 18 17 to 21 20 to 23
Total milled rice(% of rough rice) 68-71 71-72 73-74
Head rice(% of rough rice) 56-61 65-68 63-68
Amylose content(% dry basis) 23 to 26 15 to 20 18 to 20
Gelatination temp(C) 71 to 74 65 to 68 65 to 67
Gelatination temp. class Intermediate Low Low
Water uptake at 77C(mL/100 g) 121 to 136 300 to 340 310 to 360
Protein(N% 5.95)(% wet basis) 6 to 7.5 6 to 7 6 to 6.5
Ié:zk;%:zzijefﬁ,:t::l?o[?;y: 765 to 840 890 to 980 820 to 870
Rough=unhulled grain
Bienvenido O.Juliano : Rice Chemistry and Technology 2nd AACC, 1985
F 2 PAVFe F3E FHEA
- Color
=& Moisture(%)
L a b

33 13.89 98.47+0.67 -0.51+0.03 3.25+0.22

Rkt 13.42 97.49+1.54 -0.37+0.11 3.41+0.34

&3 13.86 97.88+0.09 -0.48+0.01 3.11+0.01

=Rl 13.29 97.49+0.13 -0.44+0.01 3.29+0.03

sEH 13.18 97.91+0.09 -0.49+0.01 3.04+0.02

o FH 12.64 97.96+0.28 -0.25+0.02 2.45£0.07

Chaks 11.46 97.91+0.56 -0.32+0.01 3.25+0.09

VL. Lightness, a: (+) redness (-) greenness, b: (+) yellowness (-) blueness.

2 AE= {(L-LS)Y’+(a-aS)* +(b-bS)41/2




* 3 PaAvhEe FE 5354
Viscosity(RVU)
e Peak 1 Trough Final Visc Breakdown Setback Pastinog
Temp.(C)
2341 3883 228.8 374.3 159.4 145.4 69.45
gn 354.8 2313 389.6 123.6 158.3 70.10
2157 3505 201.3 339.8 149.2 138.4 68.45
thul s 3523 196.3 325.9 155.9 129.6 66.00
TEW 3613 206.5 337.0 154.8 130.5 68.45
dEH 3385 200.2 325.4 1383 1253 71.75
oA 340.7 180.3 321.6 159.7 141.3 68.55
33 A 2 E(pasting temperture)v= dFo] 7Y & TL75CE Ul oY, & AEE
2 68.45~70.10C & ¥|$=3F 2= E YelURt 1=+ £30] 3883 RVURE 7 =&
e, ¥ 3385 RVUE 7MY ¥ & UEAY. HFHEE o] 389.6 RVUE Hi
e YRy 9F 3254 RVUZ HAZS YJeligeh & == dago] 28 amylopectin
o] B3|E 9 u sl breakdowne 3% 159.4, thAk 159.72 JEehY 71E A=V =4 JEN
o} AR +3574%S YEl = setbackS B > 233 > oAk > AlEX > TE D> thu) > o
F o8 w3lAGo] F FOE AT
34 JRVLFe FFE FHEA
Color Value"
Sample Moisture(%) >
a b AE
LRSS, 14.97° 97.64+0.37" -0.46+0.17° 3.94+0.02  4.60+0.33"
Al 15.63" 97.38+0.30" -0.50+0.01™ 4.13+£0.03"  4.75+0.12°
Ry 14.18 97.20+0.35" -0.48+0.02° 3.84+0.04°  4.61+0.43"
B 14.43° 96.87+0.72° -0.50+0.01" 3.88+0.11™"  4.37+0.60°
WA 14.86° 97.79£0.15" -0.58+0.01" 3.73£0.03  4.32+0.44%
Ak 14.39° 97.30+0.41° -0.57+0.04" 4.03£0.20"  4.73+0.02°
ElaAgs 14.47° 98.00+0.60° -0.53+0.03" 3.91+0.03"  4.29+0.06"

V'L: Lightness, a: (+) redness (-) greenness, b: (+) yellowness (-) blueness.
? AE= {(L-LSy*+(a-aS)* +(b-bS)*}1/2



el F3E FHEAY 34 A, FEIEFS 12.60~14.98%% 0™, A Fo] 15.63%2
gAHE 7} Ea gubFo] 126%= 7 @A el ETEd o] WEE BAHo
96.87= 7P $A dEgou #oF zelrh gt age EE AR =9 @l
-0.64~-0.212 YeEtSrom, bt 3.44~4.130= Yelgth Al8Xke] zolE YUElleE AERS
wHEel 38007 7HE A2 AoE Uyt

% 5 FustTe FFH 5354

Sample . Yiscosity(RVU) ' :
Peak 1 Trough Final visc. Breakdown Setback  Pasting Temp.(C)
ELE 195.6 94.9 128.8 100.7 33.9 66.15
Al 198.3 104.6 136.1 93.7 31.5 67.08
2= 204.9 90.3 119.1 114.7 28.8 65.20
BAF 192.5 108.1 140.9 84.4 32.8 69.35
ELE 191.2 85.9 116.0 105.3 30.1 66.10
Az 202.2 111.3 146.4 90.8 35.1 69.45
FlrAsds 229.5 107.2 145.4 122.3 38.3 66.90

Rapid Visco AnalyzerRVAZ ZA3 HA7lF9 T35 A2 s} 7] A2 S(pasting
temperture)= A&z WA o] 69.45C, 69.35C S UEY T, T E A REL 65.20~8.55C
2 Yeut HaHEE FEo] 2295 RVUR 7HE =2 4s UESY. 35 By
Zro]l 140.9 RVUE Haghs Yeplidth 7HdtRd =5 el = breakdowne 722 122.3
2 A Ueyth Setback2 74 > AR weF > AldZE D> wWAR > A > Fx1F

> el ® k3ol F Aom Aq4HAT

i
}(}il
i‘l

® 6. YAIo] whe WAy 8 Qldne Az

Non-waxy rice(®™4d 7]) Waxy rice(1A 1)

Mesh 80 140 200 80 140 200
Hardness (g) 2769 2052 1051 549 287 227
Adhe(sgs‘is\seness - . . 151 78 .69

Springiness 0.59 0.58 0.55 0.91 0.87 0.85
Cohessiveness 0.39 0.33 0.26 0.65 0.64 0.66
Chewiness 638 399 154 323 159 128




F3ol 42 2BAZ 34 PRMAY) 2 e 237 ot e Qgkor] 44

27)o] weh WAl S, UL 804l YA AR} 1w e EAY

o gAAE QdEe wEAe foH9 Aol UsbA gt $HAES #4200
U

(o]
T
mesh O]/\|- leé]:l] 7]. 7].7(l- 7} S} 7/\-] o

® 7. QA= wpE widy] 9 Q1-u| 9] JE e

Non-waxy rice Waxy rice
W80 W140 W200 W80 W140 W200
Appearance 6.3 6.1 4.0 5.2 7.3 6.0
Taste 6.3 7.0 52 6.5 6.0 5.5
Texture 6.7 6.6 6.1 6.5 6.1 52
Overall Acceptability 7.0 6.8 5.5 6.8 6.0 5.1
7125 A b Ay, Ak 7|sx= 80mesh dAb=7]e) AVperh gl 5 3 4z 7H
A dEigth 2EFH0E SHYURQCEAZR) AxXE AAste] @2 TER(E&EH, F8H, AF
AW, god, 33H, dFH, ) B 32 TR e, AdE, e, 2aE, wdd
AEE, IADE AR 294 SAS AT FEFEFe 92, 32 % F5
met 228 Aol YEA Fgtoyt Hyzow wjao] FEgEe] JFREG Wton
qgel A9 2FW7E 13.18%=2 7HE e e e M w2 FEIES UEd F
T2 el A1dEH((15.63%) 1t MEolA 7HAt

4= AT 29 zepiMeEs W2 e vusdle 4 59% dFe HEWA
wokow 7Hg w2 IR EE e EHHTE 701CE UEHer M W2 2%

SEH ] 65.28 YEUUT. =35 EE YEll = setbackgh FHo] qie] mlste] WA
sHAl @2 @te UEHH. B dA=7]= §228~33um)o] FHEH(362~440um)oll ®lmste]
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E 8 ugA R FAUITY SR
Semi-wet rice flours Wet rice flours
Spray time Moisture Soaking time Moisture
(min) contents(%) (hr) contents(%)
5 26.46 2 31.64
10 27.35 4 32.45
15 30.17 6 32.34
20 31.97 - -

dhgra] AVLESl 4] A1 SRGES wws] B AT 0CAA 08 FU% 2L EA
& WAl A7IRO] SR 32%2, 447t A
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gtk oW Ao FEF
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Particle size distribution(%)

Spray time(min)

<80mesh 80mesh 100mesh 140mesh 200mesh
5 93.7 1.8 2.7 1.2 0.6
10 93.8 2.2 3.1 0.5 0.4
15 90.7 4.6 44 0.3
20 93.3 4.6 2.1
Soaking time(hr)

2 87.6 79 4.1 0.2 0.2

4 89.4 6.0 4.1 0.3 0.2

6 88.6 6.5 42 0.5 0.2

WAl B7Rel 54 #vlRe] JERZE By 80 mesh ol&tsl AR B MRS XA
mesh (<80, 80, 100, 140, 200 mesh) YEHZE Aol FAF Aoz Yehych 9
ol fAEITE AoE AHEAAg YoiA

Pl debg 5+ ada B9 4+ ok

Mz H
kd

>
=
O



Damaged
starch(%)
243
6.19
8.03

Wet rice flours

Soaking time
(hr)

Damaged
starch(%)
11.15
9.47
7.12
6.25

Semi-wet rice flours

Spray time
(min)
10
15
20

~
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il

e
JJ

oA 6.25%2 JEom, o

=l;
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® 12 9 % gAEkRe A

Spray Color Semi-wet rice flours(sieved)  Soaking Wet rice flours(sieved)
time value* 80mesh 100mesh 140mesh 200mesh fime 80mesh 100mesh 140mesh 200mesh
(min) (hr)
L 9515 9611 9631  95.84 9789 9783 9654 9427
5 a -0.28 -0.24 -0.25 -0.33 2 -0.16 -0.18 -0.25 -0.36
b 3.66 3.03 2.52 221 1.76 1.71 1.77 2.09
L 9539 9629 9617  95.87 9761 9782 9674 9558
10 a -0.29 -0.23 -0.31 -0.30 4 -0.17 0.17 -0.22 -0.24
b 3.69 2.96 2.57 2.36 1.77 1.62 1.63 1.62
L 9595 9626  96.09 9744 9732 9651  94.00
15 a -0.18 -0.16 -0.24 6 0.17 0.17 0.21 -0.28
b 2.79 2.50 2.39 1.71 1.53 1.49 1.57
L 9580 9540
20 a -0.21 -0.23
b 2.76 2.69

* L : lightness, a : redness, b : yellowness

Color
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Overall Appearance **

Texture =* Hardness
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3 A7Re] Aol WE 47T 8 SHERe] FA 54

% 13 2PHA0] oF AvlFe) Ax

Physical Modification L a b
Drum dry 93.73+0.011"* -5.36+0.01° 10.43+0.01°
Extrusion 91.61+0.021""? -5.28+0.01° 12.53+0.01°

U Values are mean+SD (n=3)..

? Values with Different letter within a same column(a-g) differ significant (p<0.05).

Drum dryE o] &3 27}F9] L 3k extrusiong o] &3k &7}Fof B3|

wA e

DRC"

Drum dry ol5fe] Az M
FIT A3} YAEEe) 2 Fol veiA gon

% 3. =HEge|E o83 ArFRe| w|AlT2(X80, X400)

QA A 2]

2 FARAAEN Ao E 80w} 800H) Hthste] wATx
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SEBLUm
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Extrusiong& o]&38to] A|x3k A7pFo] vAFx2E F&Este] Yebd 23 A7bE ol w
YA et A" FH7F yetvds AS & 5 3 I\OUS‘ drum dry% o] &3 &7}Fe
37 dAFEIE 23 7]Eo] B2 Wel extrusion

)
5o] YAY EAo] BATH} U e ¢ F AU

tlo
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rk
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ll
o
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14 A ATl o7t AVpFo| T3EA

i Viscosity(RVU
Physical Pasting ¥ )
) ) Temperature . ) )
Modification (C) Peak 1 Breakdown Final Viscosity Setback

Drum dry  47.60+0.14"  204.79+9.14*  133.04746.77°  139.46+3.01°  67.71+0.65"

Extrusion 46.85£0.07"  10.55+4.77° 6.63+3.12° 6.46+3.48" 2.5441.82°

Drum dryZ o] &3te] A %3k &ArpFEo 3/ A|-& =9} Extrusions o] &3le] A %3 &7}F
o] TAINEE AT oA Aol UERA &tk T8 H 1 H =9} setback
#e & Aol Ueto] 45l & AolE YERAT

3 15, =gA A o3 BrpFo) FERAAT W FEFFAST
Physical Modification WSI(%) WAI(g/g)
Drum dry 3.61+0.01 7.5240.05
Extrusion 31.72+0.01 4.86+0.00

Extrusion &% &7} FE G A 5= drum dryE o] &3 &7FFo nls) & S ek
w3t

AEHoE SHYRFQEAZR) AXE st A7FE 53477 A
2]¢! Drum drymg 2 Extrusiong ©] &3t th Drum drye] &34 AL FHEE Irpm, 2] 7
A 0.1mm, &% 80+3lbfin“e]™, Extrusion®] &4 27 ~3F IAEE 1800rpm, L/D B]&- 104,
EET 971(37) 8mm, vl o] 100cme]t}. Drum dryE o] &3 &7}29] L 3k Zashs A
Uetfo] drum dryE o838t AVIRE AT 7 AVHEY It fHadske 2R AdE AT
BVFE FARAERF 02 4008 Soiste] HAFRE BES A, A/HE YAEAA 2 ol
iz Qlom YAAEA| ] BoFo]l AXA MEFH e AL & F AT = 1
3 A7LEo AL AAFE I Za 7)Eo] W HlH| extrusions o] &3 &rEo] HEHA

Q] WAL A wel BATAE S A€ W 4 991ch Drum dryE o]-g3kel



A 23 A7LEo] FT3RALEE 48.60C o] 2L Extrusions o] &&te] A %3 #7120 T31A A
LE5E 46.83C 2 A UEebytth Extrusione o] 83te] g3 A7FEE drum dryE A
7150l vlste] HaHE, breakdown, setbacke] ZHe S YEFW T Extrusion * g3k 27}
o] FE-E3NATE 34.8%=E drum dryE ©]&F B7FF vl Z e UEhlo] &EHE A&

A7 ges & 7 AT

H ARRHEL A2l ME AT I SHHF] FY 54

k
—

6. TFE &4 Agol WmE AV &5

Classification of Enzyme Enzyme Sample
B -amylase#1500s B-amylase A
Spezyme LT300 Bacterial a-amylase B
GC 199 Glucose oxidase C

E 17 S&2AE AV FEgE 2 A%

Color value

Sample Moisture(%
p (%) L N 5
A 11.03 + 0.10" 97.97 + 0.35 -0.19 + 0.01 2.16 + 0.37
B 11.15 £+ 0.36 97.72 + 0.36 -0.17 + 0.01 2.05 £ 0.10
C 11.06 £ 0.80 9745 + 0.14 -0.10 + 0.02 2.78 + 0.08
Control” 12.73 £ 0.28 95.52 £ 0.08 -0.12 + 0.01 3.37 +£ 0.13
Y Values are mean+SD (n=3).
2 Control : Non-enzyme treatment.
TEEHF Aol YERUA] o AE A A L g9A Bihd wE FEHE ZolE
[e]

JERNA ehgko), a4 ATl s WA Yeht,



Particle size (um)

Sample Diameter at 10.00% Diameter at 50.00% Diameter at 90.00%  Mean Diameter
A 2.50 + 0.01" 9.83 + 0.32 55.94 + 2.00 20.51 + 0.73
B 2.81 + 0.00 12.51 + 0.09 59.22 + 0.25 23.05 £+ 0.13
C 2.73 £ 0.00 12.43 £+ 0.08 61.16 + 0.68 23.28 £ 0.24
Control” 321 + 0.04 15.86 + 0.11 39.73 + 0.48 19.00 £ 0.06

A NS BRERYA 277 P e Ao ek,

19 AT AR AEEAE

Sample” Al(%) AACC76-31"
A 91.03 + 0.08” 3.04 + 0.04
B 91.67 + 0.10 3.38 + 0.06
C 91.35 + 0.07 3.20 + 0.04
Control” 93.16 + 0.15 427 + 0.09

U AACC 76-31 : AEEHE ZH7E o]8dte] ZAHE Al%)E AACC 76-310 Z718ke] 24t
gk k.

£4EE YepiTh BAE T

AL

T4 A3 AR vEaaA g A7) HlE we A
M S e JE T

3 20, maxE] 27HFe] RVA 53154

Pasting Temp Viscosity (cP)

(©) Peak Trough Final Viscosity Breakdown Setback

Sample

BA-RM 86.43 + 0.03" 2733.67 + 29.40 1807.67 + 28.94 3244.67 + 14.64 926.00 + 58.03 1437.00 + 20.52
FA-RM 86.52 + 0.08 2585.33 + 33.08 1570.33 + 52.21 2926.33 + 68.13 1015.00 + 19.16 1356.00 + 18.08

GO-RM 86.48 + 0.08 2756.33 + 30.01 1873.67 + 81.21 3127.00 + 73.00 882.67 + 72.67 1253.33 £ 9.87

Control” 7297 + 0.42 2626.33 + 14.19 1758.33 + 125.29 3081.33 + 109.92 868.00 + 114.67 1323.00 + 17.09

e A7EFEE9 SIPINZEE Bl ELAE AVER B8 foHoR & 25E Y
]
AN

k3
EF AT



=9

L ZEaAe 279

ar | T s
Amount of added 5 Ratio of water
Sample Surface area(cm/cc) _
water(%) absorption(%)
A 67 4,103 81
B 67 4,056 77
C 63 4,009 76
Control 64 3,997 75
BN G YT FEeo] MEHY T Mol B Uehuh
22, A4 BIVIRE o] &3 WAV 22 H VS
Sample Hardness(g) Adhesiveness(g) Overall acceptance
A 699 —137 7.3
B 713 —139 7.2
C 732 —134 6.9
Control 922 —146 6.5

a —amylase:B, Glucose oxidase:C)
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323 Agzde mE AR 2§

Z7 U Z 2] A7k (sec) ¥(g) AJ olF
100 E_910A
90
150 E_915B
7]
100 E_210C
120
150 E_215D
100 S 910A
90
150 S 915B
2"
100 S _210C
120
150 S 215D
¥ 24 28 Y 2 AVLE TR OE AE B F
zZg ¥ BIVE TR/ AR ol&
w24 100% S Con
=4k 1 Oﬂglé% 100% E K
7] TAA =W E 100% E F
YA H& 78% + EFAA E_KJ
FAAF WA 96% + E3HA A E_FS
=2 100% S_Con
U4 198 100% S K
= FAAF 19 100% S F
A w8 78% + E3HA A S KJ
U4 WA 96% + EA| A S_FJ
Ay
TR
FRIFS 105CARH o2 =39t
A 5

Al %= A 2A|(Color and color difference meter, CR-400, Konica Minolta Sensing Inc., Osaka,
Japan)E ©]-&3}o] L(lightness), a(redness), b(yellowness) #t& =743} <.

A71g el By 2 A AL By =4 7|(Volscan Profiler, Stable Micro Systems, USA)E- ©]

=49 4/1He) 2uE ¥ FFOL the e M SAMLYOE

&3ty S48k on, =
UERSTE 27189 wol= A7IHe] AL %ol FEolAM FEoR 258 G ST



ZIAA &4 &4

Azd e 9 9712 AE & Texture Analyzer(TA-XT2, Haslemere UK)S o] &3le] 7
%(hardness), =4 (adhesiveness), &4 (resilience), -5-7 4d(cohesiveness), B A(springiness),
743 (gumminess), 3 Ad(chewiness)S ZA3IH T BE AL 63 HkE A3 d 1, SAHE
2 A7 40.0mm ¢] plungerg AH&3tod force and time modeol|A two biteZ =433 1, o]uf
plunger®] strain 60%, test speed 1.5 mm/sec, per-test speed 2 mm/sec, post-test speed 1.5
mm/sec AT..

o

Azg ge QF 2712 skl FAel ok Byl AFHRon, BEYE
A9 FHAEFATY UG Ado] F= ° S S5 ghte] 98 A2 WA 1%
&

L EZAZ, AW JEEE 2HSHAT. Bk JEe WS T 94, B

ot il

A

Hojx A}ES SPSS 12.0 (Statistical package for Social, SPSS Inc., Chicago IL, USA)
softwares o|&3tod HF3 TFE HAE 33, ANOVAS Duncan’s multiple range test
(p0.05) = A =3Fe] FoH1 Aol 5 HS3HATH

z

ih)
o

)
Rl

E 910AY E_915B E_210C E 215D

S_910A S _915B S_210C
a9 6 2y, YA L ALE ol b AlzE A7y

Vs 240] YENIG LS.




ZqE R Arge Azar] fa zPHe Ar19 28, 2L sec, 120sec, T

d % g whTel kg 100g 150g0 2eElshel Ao zelww, 2A R Wb

, 2PN 2 AR g DElEte Az ArHe RS A9 % 39 2
o). 2] ol @7111 7% E_915Be} E_215D: 39% 529 FEETFO
1 17 | R = 0 o S g I 3 ) i g
o] ol wret FEIFo] TEA JEbon, 3 7 1002 &7}
FeFol oA o g A4 JEth
ZE ol 2"l AS, Ar|He] FEITHS 42.38~44.34% HWAE UEiom ZAzE
(90sec, 120sec)™ <F(100g, 150g)el <3+ o) xt= veRA] ettt

Hz
hv)
et
i)
2
iV
N
s
(Y
N
N
oo =

A gh FEIF (%)
E_910A 40.60 + 0.767™
E_915B 39.19 + 0.64"

E_210C 4059 + 0.44°
E_215D 39.12 + 0.23"
S_910A 4238 + 3.022%
S_915B 4381 + 0.33°
S_210C 4434 + 143°
S_215D 43.02 + 0.86°

Vg 240 UERALS. “Mean+SD. PValues with different letters within a column(a-b) differ
significantly (p<0.05).

F 4= =W, 2R 9 A7ERe &S DElste] Az Ar|He MrE 47
ojt}y. ZElWHol A7 A9, L -2 86.03~88.029] W<, a g2 -0.86~-0.802] W, b 3k
6.25~6.392] W= Yelytth xmi ZEte A A71H] MEs ZHADT P Fd o

FoAE debAl edgteh. e o]l 2"l %T, L gtel 82.95~84.99¢] W= S_910A9}
S_210D& 7b& 2 e UeEdth a e -1.03~-0.989 M2 =A@ BrpFe] ol o}
2 Aozt UehA ekskth b ge S 210C7F 6.912 7bd 2 #H& yEhdlon, S_910AE 6.26

o2 v e yeith

i)
o &
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Color value

A &b
L a b

LLESRY 93.28 -0.30 2.53

E_910A 87.41 + 0.662%% -0.81 + 0.06 6.34 + 0.35°
E_915B 88.02 + 1.75° -0.80 + 0.06 6.25 + 0.48°
E_210C 87.02 + 1.37° -0.86 + 0.05% 6.34 + 0.26°
E 215D 86.03 + 1.61° -0.83 + 0.04 6.39 + 0.08°
S_910A 84.93 + 0.637 -1.01 + 0.06 6.26 + 0.26°
S_915B 83.22 + 1.02° -1.03 + 0.04 6.44 + 0.18"
S_210C 82.95 + 0.47° -0.98 + 0.03° 6.91 + 0.16°
S_215D 84.99 + 0.83° -1.02 + 0.03 6.77 + 0.29%

Vg 240 JeERAS. ?Mean+SD. PValues with different letters within a column(a-d) differ
significantly (p<0.05).

e, 2PN E VLR &S DSt Az Ao RuE S AH(= F 5
<} 2o W ol 2710 A9, 27" volume E_915B > E_215D > E_910A > E_210C¢]
A2 =4 YEs o™, weight2 E_215D > E_915B > E_910A > E_210Ce =AM =Z YEMST
] T ' AR ¢Fo] 100g3 150gel == 150g "X Ar1H el Fyjel FAZE A4 yE
Yo, specific volumed] Aol = E_915B9} E _215D¢] A 87} foAo =2 H& e e
Wtk 27199 heighte E_910A7} 714 @& kS Vel

2Hog g3 A, AVIE AxZ A9y 22 FFo=E Hr7|H volume weight,
specific volume& S_915B¢} S_215D¢] A7|"Holx & kS ebdth Heighte S_915B¢}
S_210C7} 74.48mm= 7pg W& e Uehdlon zgARE B ol mE Apol7l UEtuAl &
kTt

o



I 27, 2, ZYAZE 2 AVLE o ©E Hr|ge] Ry
REL Volume Weight Specific volume Height
(mL) () (mL/g) (mm)
E_910A 135.60+0.047% 147.98+0.04° 0.92+0.00° 73.89+0.02¢
E_915B 194.51+0.05° 163.96+0.04° 1.19+0.00° 76.08+0.02°
E_210C 134.67+0.04° 124.98+0.03¢ 1.08+0.00° 75.49+0.02"
E_215D 194.33+0.06" 172.97+0.05° 1.12+0.00° 75.39+0.02°
S_910A 131.08+0.047<) 138.97+0.04° 0.94+0.00° 75.48+0.02°
S_915B 191.56+0.05° 167.96+0.40° 1.14+0.00 74.48+0.02°
S_210C 124.96+0.03¢ 121.97+0.03¢ 1.02+0.00° 74.48+0.02°
S_215D 187.42+0.05" 165.96+0.04° 1.13+0.00° 74.68+0.02°

Vg 240 JERYS. Mean+SD. PValues with different letters within a column(a-d) differ
significantly (p<0.05).

A A a8l 227 A o] E7Hsst . Hardnesse= E_210C7} 2425.61g0 &
Uely o E_215D= 1072.86go.2 7 22 & UEWth 3 T 22 &
Z g AZko] 120secq] 7%~ hardness®] kol & AS=Z yERyktt Adhesiveness
E_910A¢} E_210C7} w25 YelA] gksrow, E_215D7} -477.25 gsecZ 71 & <(-)
S YeERdth Springinesss 0.37~0.429] W2 YElgon, Az @ A7LE ok o}
ztol & YeEM A ¢kskt). Cohesiveness, gumminess, chewiness= E_210C > E_910A >
E_215D¢ &AM 2 Zie WErth

»~Blo g %g3d 7-$, S_215D9 hardness7} 314550 g & 7Fd & S vegW@ow, o]g
o] NBEL a2 YehRA &gttt Adhesivenesste Z#AIZF @ A7LE oko] whE FE3H
2ol S UERRA @9kth Springinesse S_915B7}F 0.400.2 7 e S e oH, o]2 9
ANBEEL 044~0.479] HAZE A8 Fo2 YehhA] &kskth Cohesivenesse= S_210C<}
S_215D7F M ¥ #Ho® x| AZre] 120sec?! AF, AlZ9 ol wrE Aol7F YERR &
= Zo & yetgth 2 AIE 90sec?] g, BT7FFEFo] 100gQ! S_910A7F 7HE & & UE
Wt Gummines$} chewiness= FE]AlZFo] 90secq] 74-¢- &7FF <Fo]  100ge! A71He] ol
7 A YERg oY, ZEAIZke] 120secql A& 150g%] AlE7F Fodo®E b =2 #
< YERH

o rr e

rju



E 28 2Py, Zel A B AULE o mE MY 287

A&Y  Hardness(g) Adhesiveness(g.sec) Springiness Cohesiveness Gumminess Chewiness
E 910A 1899.09+162.617" -22.48+5 54 0.37+0.02° 0.34+0.03" 651.6446.66°  240.63+46.66"
E210C  242561+38526"  -100.96+168.29° 0.42+0,02° 0.38:0.03" 92830+90.90"  393.52+90.90°
E 215D 1072.86+24446°  -477.25+38321° 0.41+0.11° 0.23+0.03° 252.29+4745°  104.64+47.45°
S 910A  2389.78+62.937"  41.81+35.70° 0.44+0.02° 0.35+0.08" 835.58+87.45" 368.71+53.89°
S 915B  1869.14+47143°  -88.01+120.08" 0.40+0.03° 0.30+0.03° 565.26+181.10°  231.93+84.50"
S210C  2416.81+269.31° -18.5113.05° 0.47+0.01° 0.43+0.02° 1051.14+13517° 4901246590
S 215D  3145.50+683.56" -38.20+30.54° 0.46+0.02° 0.44+0.03° 1380.93+311.99"  634.71+142.72°

Vg 240) e, ?Mean+S.D. PValues with different letters within a column(a-d) differ
significantly (p<0.05).

7 3
E oyt E_210CE &9 7|s=7) 6.754, 8o 7|2 % 7.004d, 237 7|2% 6.75FH 02 &
E gEA & HFLE AQth & bk a5 oA g AIZke] 90secsl A8 7EE H
= vy Jelhgth AUkl y|ExE E 210C7)F 7.008 0.2 VA 2o H4E At

il
27 YeElgA] ke, e r]|EE S_210C7F feolFoE =2 HIFE Al
S 915BE 7}& e Hs Ak zA7te] szEE
Zg AIZko] 90secq] A71H e AL VZ=E 7 9A UEiEgH AWER] VS EE
= 5.80H 02 AT FoA =&
SHERE AT 2199 =
ko 100go 2 At Axdt= Aol ArjHe ASZH ZHoA M 53 NEEE
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9. =, =Y B ATVEE ol mE 7Y BRI IEE 37D

A=Y <] TH(A)) & ot =243 PRl 715

E_910A 6.00 + 1.83%*¥ 4.00 + 1.15> 5.00 + 1.41° 4.00 + 1.83* 4.25 + 1.26
E_915B 2.50 + 0.55°  3.20 + 0.78° 1.25 + 0.31° 1.00 + 0.89" 4.25 + 2.06°
E_210C 6.75 + 0.50°  6.75 + 1.26° 7.00 + 1.41*° 6.75 + 2.50* 7.00 + 1.41°
E 210D 5.50 + 0.58*  6.00 + 0.82° 575 + 0.50° 5.00 + 1.15* 4.50 + 0.58"
S_910A 6.60 + 1.147* 520 + 0.84°® 500 + 1.58* 4.20 + 1.48" 4.00 + 1.22°
S 915B 5.60 + 1.52*  4.60 + 1.52° 4.60 + 1.67° 4.00 + 1.58° 4.00 = 1.41°
$.210C 7.00 + 0.71*  6.00 + 0.00* 5.60 + 0.55* 6.00 + 1.00° 5.80 + 0.84°
S.210D 580 + 1.79° 520 + 0.45® 4.60 + 0.89° 4.40 + 0.55° 4.40 + 0.55%

Vg 240 JERAS. “Mean+SD. PValues with different letters within a column(a-c) differ
significantly (p<0.05).

E_Con” E K EF E KJ E_FJ

S_Con S K S F S_KJ S_FJ
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0. zelgy B AT EF

of We M &

A gl TEIF (%)
E_Con 4059 + 0.44%°
E_K 40.06 + 0.21°
EF 39.45 + 0.48°
E KJ 42.08 + 0.30"
E_FJ 4488 + 1.31°
S_Con 4434 + 1437
S K 41.74 + 0.84°
S F 4125 + 0.86°
S_KJ 4545 + 0.88°
S FJ 4026 + 0.41°

V& 256 UERAYS-

Mean+S.D. PValues with different letters within a column(a-c) differ

significantly (p<0.05).

zy 9 AR SHE DEYsle] AxT 7Y MRE $4F A ¥ 319 2k A
712 Ax3 A" L e E_Conol 87.022 714 £ < yelhilon EKE 78528 714 o
e e Ugdt a e 0.95-0.778 W2 EK7F 7P & ()9 #S UElth b #e
E_Cono] 6.342 714 Zz+e yeldlon, E KJ9t E Fl&= Al87re] fox7h yehA] gkske) 2~
How Ax3t A7|He L gk 79.58~82.95¢] M E yeltow S Frt 7M=& L 3hs UE
WAtk a 2 -0.99~-0.802] W S K7} M Fe ()9 Fe Uehlon, o)9e AgEe

e AR FRA WE folAt YA @skth b e 4.56~6.919] MR yEhgon
S_Cone] 7M¢ & & delen, S KIE 7 22 b @S Jepich

=
o



® 3L 2P D AME SR e 479 A5

Color value

R
L a b

E_Con 87.02 + 1.377% -0.86 + 0.05® 6.34 + 0.26°
E K 78.52 + 1.27° -0.95 + 0.14° 5.77 + 0.63%
EF 81.36 + 1.39" -0.89 + 0.03% 5.29 + 0.37*
E_K] 80.76 + 1.46"™ -0.79 + 0.03° 4.92 + 0.22°
E_FJ 81.41 + 0.60° -0.77 £ 0.03° 4.69 + 0.06°
S_Con 82.95 + 0.47%% -0.98 + 0.03" 6.91 + 0.16°
S K 81.03 + 1.45"™ -0.99 + 0.05" 6.21 + 0.05"
S F 83.02 + 0.47° -0.99 + 0.03° 6.15 + 0.20°
S K] 81.95 + 0.62% -0.80 + 0.03° 456 + .015°
S_FJ 79.58 + 0.69° -0.99 + 0.02° 5.40 + 0.13°

Vg 250 JelS. ?Mean+S.D. PValues with different letters within a column(a-d) differ
significantly (p<0.05).

® 32v Uy 2 AR SRE St Alx3 ArHY FaE A4S dHoln. A
712 A Z3 A71"99 volumee 134.67~154.22 mLe] HLZ EFJ] > EF > EK > E_Con >
E K] 42 3A Yepstth. Weight> E_Cono] 124.98 go 2 714 3A Yelwton, E F=
114.97 go 2 78 e weight$ Wit Specific volumee 1.08~1.33 mL/ge] ¥ & Vet
o} Height& 75.49~77.18 mme] M9 Z volume?] Axo} 7o AES Yy ~gow %
gt Arj"gel AH-$, volume S_KJ(150.83 mL) > S_F(149.98 mL) > S_K(143.41 mL) >
S_FJ(128.37 mL) > S_Con(124.96 mL)=Z et} Weight2 S K7} 140.99 go & 714 & s
yelon, S Fl&= 117.99 go 2 718 e weight2 YeRd T Specific volumee 1.02~1.14
mL/ge] B9 Z Yebgth Height& 73.29~77.19 mme] ¥ = yebytth



F 32 = 8 AR IR

of we HrlEe] 23]

NEL Volume Weight Specific volume Height

(mL) (8 (mL/g) (mm)
E_Con 134.67+0.04%% 124.98+0.03" 1.08+0.00 75.49+0.02¢
E_K 145.94+0.04° 119.97+0.03¢ 1.22+0.00 75.98+0.02°
E_F 153.26+0.04° 114.97+0.03° 1.33+0.00 76.68+0.02°
E_KJ 133.75+0.04° 120.97+0.03" 1.11+0.00 74.38+0.02°
E_FJ 154.22+0.04° 117.97+0.03¢ 1.31+0.00 77.18+0.02°
S_Con 124.96+0.03° 121.97+0.03¢ 1.02+0.00 74.48+0.02¢
S K 143.41+0.01° 140.99+0.01° 1.02+0.00 75.79+0.01¢
S F 149.98+0.01° 131.99+0.01°¢ 1.14+0.00 77.19+0.01°
S_KJ 150.83+0.01° 134.99+0.01° 1.120.00 74.49+0.01°
S_FJ 128.37+0.01¢ 117.99+0.01° 1.09+0.00 73.29+0.01°¢

Vg 250 JelS. PMean+S.D. PValues with different letters within a column(a-e) differ
significantly (p<0.05).

Y 9 AR FRE DEste Az AriHe 2ARS A Ade iF 3379 2
ot H7|E2 AZ$ A7]H 9] hardnessw= E_KJot E_FI7F 7H8 & 38 UEtRoH, o]9lo] Alm
t FYHE YelA gdth. Adhesiveness= -729.12~-1.56 g-sece] WHLE YEloH,
E_Con, E_ KJ, E_Fl&= AlE3te] Fo27F YebA] &9kth. Springiness= E_F7F 0.630.2 714
=2 ZFS Uelon, o)9 9 AsE §9x7F YEA &kl Cohesiveness= 0.30~0.50<] =
A2 YeEtsth. Gumminess= E_KJ9F E _FI7F o8 o2 =2 #4&E yUedoern, E Cone
565.26°.2 71 vre k& yEeRth Chewiness= E_KJ7} 567.172 71 2 @S UEH oM,
E K¢} E_Fl& AEZe F937F UetgA ¢fskar, E Cone 231.932.2 7Hd 22 s UE
Wt

280 g A x3 A71H9| hardnesss= E_Cone] 2425.61 g2 714 && 32 Yelyon,
o]9lo] AREL AT FFH ©WE HFoxr7t YEUA &ekth Adhesiveness:= S_Coneo] 7}
A Ao 59 e ygdoen S FE -1052.38 g-secZ 7ME 2 S0 e YEHTh
Springiness:= 0.42~0.762] W2 S_F7} 7b4 & #+S vEWlen, S_Con, S_KJ, S_FI&= Al&3tF
o] FolA7E YyERYA] ¢kkth Cohesiveness= S_FI7F 0442 71 2 3-8 yelllon, S F+=
0.352 714 &2 7S YE o Gumminess= S_Coneo] 928.300.2 7} & 32 YErRor,
2 foxE Jeld A &tttk Chewiness= S_Cone] 393.53
°0Z &8 S Yoy, S Kl= 195452 7 v & YEerth



3. & L BT FRO) e 4w 277

AN &Y Hardness(g) Adhesiveness(g- sec) Springiness Cohesiveness Gumminess Chewiness

E_Con 189.14+471.437° 880112008 040:008°  030+003"  56626+18110° 23193845
E_K 197738+185°  -39281+105.36° 047+003°  0461001°  0LO7+P38  42549+203)°
E_F 194155+20008  -72912+481.65° 0631013  040H008°  77038+12631° 49010+157.64
E K] 47219207 780015694 0461002°  050:001° 12378+1253" 567177167
E_F] 28088163  -156+1.73 041001°  048:001° 113283+141.74" 46050:52.84°

S Con 2425.61+385.26" -100.96+168.29* 0.42+0.02° 0.3840.03°  928.30+202.43" 393.52+90.90°
S K 1272.51+180.10° -724.48+120.36° 0.56+0.06" 0.4140.03  519.12+99.66° 291.85+74.74*
SF 1335.49+181.98° -105238+19240" 0.76+0.02% 0354008  472.47+102.96° 360.85+86.32"
S K] 1218.88+275.90° -501.55+158.8% 042+0.08° 0394003  481.85+133.37° 198.45+52.05°
SF 1421.05+126.40° -425.68+166.92° 0.45+0.10°  0.4440.02  620.33+70.15° 279.93+76.68™

Vg 250 JehS. ?Mean+SD. PValues with different letters within a column(a-d) differ
significantly (p<0.05).
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ANEERe Foas yEhA ettt ARkl 7]E=+= E Condt E K
A, 675822 EA e
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F 34 2P 4 AVE SR OE AVYY 353 7H01EE 37h

AED sma) 3 5 247} awns

A=

E Con 6.75 + 0507 675 + 1.26°  7.00 + 1.41°  6.75 + 250  7.00 + 1.41°
EK 675+ 1.71° 575 + 1.50° 575 + 0.96°  6.00 + 1.41°  6.75 £ 1.26°
EF 675+ L71° 550 + 129 425 + 0.50° 475 + 0.96° 525 + 1.26°
EK 675+ 171 525 + 2.06° 550 + 1.29° 550 + 1.73 550 + 1.29°
EF 675+ 1.71° 500 + 1.83° 525 + 0.50° 475 + 0.50°  5.00 + 0.82°
S_Con 7.00 + 0.717 600 + 0.00° 560 + 0.55  6.00 + 1.00°  5.80 + 0.84°
S K 600+ 1.00° 6.20 + 0.84*  6.00 + 1.00° 580 + 1.10°  6.20 + 0.45°
SF 600+ 1.00° 580 + 0.84* 460 + 1.144  3.80 + 0.84°  4.60 + 1.34°
S K] 580 + 0.84° 540 + 152 580 + 1.10° 560 + 1.14°  6.20 + 1.30°
S_F]  6.00 + 0.71% 560 + 055 560 + 1.52° 580 + 1.10°  5.40 + 0.89™

Vg 250 JeldS. PMean+SD. PValues with different letters within a column(a-b) differ

significantly (p<0.05).
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Al 3 A AMEY 2EAZE SHAYF AF U 3 F4
L S49F AFe) s 9 FA &9

7h Am B

D A=

Aol AHE FAERE T WEAVHE, BARAEILAD), AADRFAF)ONH, A
AbEE ol E FH 9 ofEE EW(FFAE), IF EH ¥ £EF
2h), S5 BEZEIEFELD, s8 22UIFYUED, A& £8H0]
HFT FXHAE), I FA Pt ZEEESH FUR),
Co., LTD), FobaCFFuEh, 7Hb7IHESAHFLR), CMC(AL e A IA), E4aA+= bacterial o
-amylase(Spezyme LT300), Protease, Candida rugosa(Lipomod 34MDP)Z &H]dnjo] ozl o g2
B T3t ARESET

M

==z
T
), 2 EZ(LEF7),
.

Al
o

2) A=
SAYFE7IE)S 71 wi gl 2A7EF 100go] A7 FA the] 50%9 &, &5 1g, £
B 10gs €07 &3t TFAZ AUFEE Ao B T 100ge €79 ¥ <390

(29 D, AxE H7He Aeds 0% By F o) Ak

xﬂi g 2 5% Al W27l

a9 100 A=

rr
&

}AI(Color and color difference meter, CR-400, Konica Minolta Sensing Inc., Osaka,
Japan)Z o83} L(lightness), a(redness), b(yellowness) #t< =43, ojuf FEWA LS L
93.32, a : -0.35, b : 2.51& A}&3lH T



=2 7](Volscan Profiler, Stable Micro Systems, USA)E o] &
st SAsAoH, SAE 2799 FyE 27" FHOoE UFE s S mL/ge=E

UER AT A71He] wole A71He] Hal o] FA STz 2583 9 ST

Az e A4 3718 A2 F Texture Analyzer(TA-XT2, Haslemere UK)S o] &3t A%
(hardness), =4 (adhesiveness), -4 (resilience), -3 4 (cohesiveness), T2 A(springiness),
743 (gumminess), 43 Ad(chewiness)S ZA3IH T E AL 63 HkE A A 1, A
2 A7 40.0mm ¢] plungerg& AF&3to] force and time modeol| A two biteZ =433 1, o]uj
plunger®] strain 60%, test speed 1.5 mm/sec, per-test speed 2 mm/sec, post-test speed 1.5
mm/sec AT

w3 54

Az He A 7|2 ddste] JAo Fof #eH Tt AFEA e, dsHrte 4
H FAEFATY 1489 Hde] AR 2 VSR fte 93 HER BUsidth Vs =
Brbe A, &, gl A, AERl Z|sEE ST WU 1L e o 9%, BE
olth 53, wi-¢- vl 1@ o® Uit

A

Aoz AdEL SPSS 12.0 (Statistical package for Social, SPSS Inc., Chicago IL, USA)
softwares ©o|&3td HF3 TFE HAE 393, ANOVAS Duncan’s multiple range test
(P0.05)= A =3Fe] FYH1 Aol 5 HS3HATH

R s Ay

D A% 4 tzad 89 2 ogst Ay
- AR Ao WE AFFHERE, A D 2217 AN AF

SHYRAEE) Azsted QoA RARE AMFORA AFEHESE Al ge F
Awists zASLA Stk FARE olRE RH, of2E S 10% AUEtEen, S5 A
e 2min, dmine & AAste SHHYFHEZIE)E Axsta FHAEHS AT



% Az
2 min
4 min
AR

% 3B FARS A7t I D F& AL w Az8 4oy 4 W AEE &

S
A3 Aot} o2t HHE Hrlste] Az Ari"e FEIFL 2mino] 159.25%, 4mino]
156.43%% UEgoH, olEs BEWS AHylsle] Az23 A" 2mino]l 156.43%, 4mino)
156.54%2] 2389 e olRE Ry @ BuS Hrlgk Ar|He 2ming 453 AR
of Hlal 4min®l A &9 FE&gFo] A UEEth
o= HE| HIIT9 A== L kol 79.23~81.68, a #ol =(-)e kel -0.16~-0.01, b gko

o
¥
A
5|>l_5
ﬁ

Fl

i~

_—

7.49~10.152 YEyt. o= B¢ HIbgE L grol 77.43~79.32, a #ol ¥ #<d
0.8~0.94, b zke] 10.28~11.10.2 Yelyt) o= EH HI7H& EHZF 2= A= H9
wEt golgk ghol SA = AR oA EHXTE ZA UEHTHIE 2).
w35 FAR A7 FE R zel ATt dE AvjHe FREE 9 A%
A %—é?—./\]ﬁ' TR Color value
(min) (%) L a b
oLEE 2 159.25+5.05" 79.23+5.43 -0.16+0.70 10.15+2.17
=7 4 156.43+2.33 81.68+5.36 -0.01+0.85 7.49+1.19
o= 2 161.48+3.38 77.43%1.69 0.80+0.35 11.10+0.95
2uk 4 156.54+3.33 79.32+1.96 0.94+0.37 10.28+0.59
"Mean+S.D.

FAE H7F FE] @ SSARt] mE ArjEe BaE A4 AIE 36), obEE EH A
7F2] volume2 121.58~124.59 mL, weight& 117.50~119.00, specific volume< 1.02~1.06 mL/g,
height2 77.70~78.65 mmZ uYElgor, off= B 7+ volumeo] 125.82~126.83 mlL,
weight-2 114.00~121.50, specific volume 1.04~1.10 mL/g, height2 77.80~78.90 mm=Z e}t
o ohEE R % EZ] AZE AREL FHAZ G2 2 olE UhehiA gkt



#F 36 FAS H7F e @ S5ATe w2 Ar]ge R

b A7k Volume Weight Specific Height
T (min) (mL) (2) volume(mL/¢) (mm)
ofE = 2 124.59+0.90" 117.50+0.71 1.06+£0.01 77.70+1.41
Ej 4 121.58+2.11 119.00£0.00 1.02+£0.02 78.65+0.21
ofE = 2 126.83+£2.04 121.50+4.95 1.04+£0.03 77.80+0.57
Byl 4 125.82+0.24 114.00+1.41 1.10+0.02 78.90+0.57
YMean+S.D
BAag H7F e 2 SHAEES GElste] AR A" JAA 22T A A= #
377 2ol ol Ry "W BEUS Hrlsk A5 hardnees, adhesiveness, cohesiveness,

gumminess, chewiness #t F<AIZE] 2minQl AlZol HIE] 4min AlFoA =& 7S YE
o, 53] hardness®] gtol oF 2u] o]/ Aoju= Aoz Yeit. W, ol FE 3 &
@ M52 springiness kol F5 AZtol] mE Aol UEHNA FUTh Z2 FSAITRAA
ofE= Rej 2 B Myl e BAE HUF Heol wE 2 XolE YA ¢

337 FAS A7 FH 2 S5t wE 21" =44

“ Hardness(g) Adhesiveness(g.sec)Springiness Cohesiveness Gumminess Chewiness

(min)
o= 2 1614.36+86.42" 2151246447 04004 0311001 5B.22+3646 268.84+36.06
e 4 3181.59+269.22 -610.48+40.55 053+0.03 0401002 128850+161.63 673.18187.65
ofE = 2 1777.70£186.31 -335.12+18.75 0.60+0.01 0311001 5633646940 327.63+38.65
2o 4 367643+234.83 -9B8.82+24.47 0.60+0.04 0424002 1520.31+156.52 91542+76.01
"Mean+S.D.

® 38 FARY H7F FE B SEAT wEt Alxd ArHeY #eBriE AAE A
ojty. ol HH Il 27|HY rlZx H7F A, o3, & 5o VEE+= 2min ARV}
dmin Alzoll W8] =A UElwo 227 SsARt] & ApolE UErA FdTh o H,
g, ol 2A7ZF 58 3#H3 #AHAQ 71E5E 2min AlE7} 6.33%" 22 4min /\]E(6.177§‘)°ﬂ

= S AT ol Y Ve VIEE B A3, BRe dEdA F

Aol 2minQl AJE7F 4minQl Aol BlE} w2 HFE AAeH o] ofF= EH @7}?54

1AdE A7 AnolA Al 100%E /|E02 SHERAINE Axse A
e 2mine 2 Axse glo]l F& FU) MWL Axse azi Gt olg 7
il o

2 dAAth wEA FARE ofE= EH

N E



=< A7 _ Z]BlA o]
1= Er_ S = :]-q_ &k ok }_X] 7k QR BRTE
'I—ZH (mln) 9’] gl e S -1 ]§_E
ofE = 2 6.67+0.52" 6.17£0.41 6.33+0.52 6.33+0.82 6.33+0.82
B 4 6.33£0.52 6.00+£0.89 6.00+0.00 6.33+0.52 6.17+0.41
oE= 2 6.50+1.05 6.17+0.75 6.50+0.55 6.50+0.55 6.50+0.55
2ot 4 6.17+0.75 6.00+0.89 6.00+0.63 6.33+0.52 6.17£0.75
"Mean+S.D.
- AzFHel mE ARARS EYEY), B HAF B) AT
A AFoA JEFAHOZ ZFHAFS 2mineE AASIH oW, oo wEt HIFEARQ
EA4¢ 2o RH SHYRAIIYE FASAL ATsua Aok APRARE 5% A
z, $5%, 3Eg A4St AR 54 BH, 2T 502 AR A7 2
o 5% PEe B, (2E Sgels A2E IxImE AUd e B, $55E 5
z9g 23 B, 3dte A 8k IxXIemZ A9 Feo e ALY Y. HUMRARE
Baral &ato) 27} 5%, 10%, 15%, 2H, g A 59k 10%, 15%, 20%= H7bste] A7
He Azsn FASHL A

o oAz 1 o

A7V 5% A7 e 10% A7 e 15%

me Ho ok

a9 12 &5 BHE 10%, 15%, 20%387F, &5 &4 5%, 10%, 15% H7iste] A=x=g A
1ME HERNT. X 9T 2% 24 % 2 PITS gARA A2 A6 2
g% 8 AES Y Avolth BF BHE A/ M9 FRIFE THFTIF 4192%
S bt we SEURE VoA, WAt WEBENE T BA9 DR DY



of et kol FoF g YRt TF BHE WU ArHe Ax=E ZA43 A3, L e

5 2 Arigol SRl wel gol Aasts AT deoy WATne felde u
EHA gttt a g2 FA7FTF 5009 @& dEhed, Hrbae e ghe UEhhith

b &< 6.07~8.019] WAZE Yelgton &% B Hrbe] %o wE Fox7F yelgA ettt
% BwS HUe M| £83Ee 34.30~35.73%] W2 JEhoH, 10%9 15% A
JVtE H7bE g2 #oAE JERA Zoth &% EES s Arjhe) An =3 A
= L ko] 66.79~87.95¢] W= 5%} 10% HTFIHe] soxtsE YehA @&grom, 15% A7}
T-o L gkol 7ba A vebwth a 3t 3% B Hvb Ar1"a §AE A4S JeERRTh
b & FHTUE 66302 b @Ee e yEhlow 15% H7F 0 113302 7 = gk
S Yehudit
# 39. 359 B @ BEwo HylgES Gl Ar|jge] ¢RI W Ae
Al A7) 2k TR}k Color value
(%) (% L a b
0 41.92+0.979%2 87.95+(.83" -1.04+0.07° 6.63+0.09°
T 10 35.62+0.80° 71.95+7.61° 0.43+1.09°° 7.47+2.22°
B 15 33.40+0.68° 66.69+13.47° 2.11+2.48%" 8.01+1.56
20 30.48+0.08¢ 65.51+4.28° 1.03+0.54 6.07+0.73
0 41.92+0.97° 87.95+0.83° 1.04+0.07° 6.63+0.09°
IF 5 35.73+0.14° 76.35+2.79° 0.44+0.39° 9.41+0.80°
Hu} 10 34.36+0.15° 73.38+2.68" 0.86+0.25° 9.37+0.51°
15 34.30+0.41° 66.79+3.29° 1.48+0.30° 11.33+0.91°

"Mean=+S.D. ®Values with different letters within a column(a-b) differ significantly (p<0.05).

ST THY HUMES 2Este Axg AriHe] Ro= 116.23~120.89 mLe] HAE YR
O H(E 40), TS 10% H7te 7P & F9 #oE2 FYAE JErAl 4skth weight
< FHIM9 10% H7Fe FAVE fF9de2 2 s JYEon, 15% H7He 107.95 g

2 7k ge 2AE yebith Specific volumee 15% F7}7F 1.08 mL/ge.2 718 =LA

o S
e, 10%9F 20% A7 s §92Ql ztolE JERNA @2gtth A7]We] heights &%
weje] AHE 9 A7bel e FolE ehiA stk

SF Bwre] Hrlwe 2Ejd ArHe RoE 5% HrbErh 12381 mLE b 2 R9s
Uebith Ar1Ee] weighte 109.45-120.00 g M= THd 77 7b4 2 ke Uehon
10%<} 15% A7+ Fo35 Uehd R &kt Specific volume2 1.02~1.10 mL/ge] HH =
TR 7P g s UEen, &% 2949 HUbE mE fFYAte ‘/‘rEP/}X] Bk
t}. Heighte 5% #H7F7F 80.76 mmZ & k< YeElylon, T4+ 77.17 mm=E @2 &
< YERo



F 40. 359 28 3 E¢e e 2 2r1Y e Ry
e A7V Volume Weight Specific volume Height
(%) (mL) (8) (mL/g) (mm)
0 120.09+0.90"? 120.00+3.61%° 1.02+0.02° 77.17+0.87°
35 10 120.89+1.14° 124.44+0.51%° 0.97+0.01° 77.81+0.65°
By 15 116.23+0.94° 107.95+3.00° 1.08+0.02° 78.01+0.85°
20 118.26+0.68" 114.94+3.00° 1.03+0.02° 77.26+0.21°
0 120.09+0.90™ 120.00+3.61° 1.02+0.02° 77.17+0.87°
35 5 123.81+1.69° 114.94+3.00° 1.08+0.04° 80.76+2.80°
Byl 10 118.73+0.24° 109.95+0.10° 1.08+0.00° 78.261+0.31%°
15 120.85+0.66° 109.45+0.51° 1.10+0.01° 77.26+0.31%°

UMean+S.D. ?Values with different letters within a column(a-d) differ significantly (p<0.05).

2

Fo wel @ Bue WP Dol Ax ArlHe AAH 21U

=
> =
= HUgk AriEe] =27 = A3, hardnesss 20% A7

s
g Adolth. TF EH 2] °j
Ao 7Hg & (679691 @<= UEtHed, A7, 10% 18 15% HIbe welAE
el A ¢kgkt). Adhesiveness= -3 717F -338.73 gsecE2 2 ()9 @S YEW oW, T
T EH bl S7Fel w509 ghol FolAle AL yEyt oy Ut mE
o) 2= UEA] 3kt Springinesst A7HE2 0.42-0.472 FH7EH0.52)] Bl w2 gt
< YEt) Cohesivenesse 0.37~0.489] W= FH779 10% A7 97 v

EFUA] ¢kgron 15% H7bte 0372 7Fd w8 &S Ueldth GumminessE 20% 77}
2443960 % 71 2 @S YERon TS 15% FUb e P W2 3 UEWe
o ASZFY] FoA7E YA &t} Chewinesse= 15%  H7F7F 844552 714 v @& o
Blom 1 919 ANEES FYAE YEA &t

S5 BEE HUeE 47199 hardnessv T3 7F7F 4039.26 g0 2 U E e UEWS
o 3% B2 HrleFo] Frhgtol wiet hardness’t FAadheE A ¢S JElW T Adhesivenesse
FAMT7F M 2 209 #3E YepWon, 3% B¢ HUE o2 fo)zke YEuA &
Uthols 5 FHE IR 2ri"el A3 g3 /AR B¥Fe dERESHh Springiness=
0.52~0.589] WM& 10% H7FA FolFor & FS vedlen, 35 Ee H7r 479
of Hls] &2 S Yehdlth Cohesiveness= 0.32~0.482] W2 FH7F] vl &5 B
A7 ghol @A YEbwtow 15% H7F7F 0.322 7 @2 35 YEr Y Gumminess&
cohesivenesset A &S UERY Y. Chewinesse FX7F7F 1006.482 718 & #< 4
el om 5%t 10% H7F3te] ok UEuAl 3%, 15% 7k 591.200.= 7H @
< S YE

flo

-



w4l 559 2E 9 Bue] Frlwe g dr€e] zAg

L AN
(%)
0 403926473007 -33873+11812°  052+001° 048+001° 1942.10+211.04° 1006.48+104.91°

Hardness(g) Adhesiveness(g.sec) Springiness Cohesiveness Gumminess ~ Chewiness

ST 10 47908840L0F  -9521458° 0474003 046004 227648+130.02" 1068.24-76.20°
BE] 15 465358167408 793442461 0434002 0424003 199859436286 844.55+126.45
20 6796914129356 602433260 0424003  037+001° 24439%6+461.34 1018.11+140.88°
4030.26+473000  -3R873+11812° 0524001 048+001° 194210+211.04* 1006.48+104.91°

T 38205043382 -7051+1118 0524003 038002 1477.84+19379 785.84+163.34°
Bak 10 3671163802380 1371741774 058001 0380010 144832415327 851.47+102.64°

15 3360964403  -7613+3B2AF  055+002 0324002 1067.63+20021° 591.20+124.99°

UMean=+S.D. ®Values with different letters within a column(a-c) differ significantly (p<0.05).

T EHY S 2Edt Az HdriHel deHrl AIE 42), He] JEEE
15%F 20%  RH7b77F 6.50% older w2 HAeE Wdn &Y E
69702 71 T2 A4S wotow, EH7F9 20% H7FE= 5.004

il

Ut EF BEHE H7F A719e Bk 15% 7M7) 6.50- o2 & V|ERE el oy

AN 10%  H7FE FAE dEWA @3ka 20% A7 467H SR JH we 7]

S =5 Uetdth 223 Vs EE FA7E Bl 10%9 15% AP 22 HAFE AU
o

o ARHARl VEEE EF EH 15% FHIFUF 7008 E U =2 HAaeE wtew 20%
S

A7 379 500802 HE 29 Ve g eyt &5 BHE sty 54
wWEol HrHS AzIE A 3F BEHE 15% A7SE Aol BEAHQ ZdHoA L& )
o=, = Aoz AoEg

= A7 A71He] 715 = BF7PEAIHE ),
7¥sh= Zlo] ej#e] 7|a=7F A vEhgod, 55 £99 H7F /7 32 AUl wE
Aol fox= Jeubx gt g rEns mE AZ7) 5008 oo Uehgout
= 7F 7 2 ATl mE foAvE dEhA stk Bkel VlEEs 10% A7
T7F 6.50H 02 2 HFE w3kon, 15% HI7lH v 46702 HFolsty H4E wohth
S 5% 10% H7F7F 6.008 oo He=E TS 15%  F7boll H
3 =7 vEbtey FAE fFolxtbe YEhA askth Akl V2R 9A] 223te] 715
E7F #ARRE AEFeR 5% 10%  AIEUE 6.008HHe] w2 HaE Ao, E Als9Y
T A7 YERGA] 29kt

A#A-L 5.60~6.407 2] HAZ 10%°]4



ne BIE e 3 5 247t o
0 5.75+0.44"2  5.80+0.00° 5.33+0.52%" 5.50+1.06" 5.00+0.02°
% 10 6.38+0.50*" 6.47+0.82%° 5.50+1.38% 6.17+0.99% 6.00+1.12°"
g 15 6.50+0.74° 6.97+0.75 6.50+0.84" 7.00+0.64° 7.00+0.65
20 6.63+0.90° 5.97+0.75" 4.67+1.21° 5.00+0.01° 5.00+1.12°
0 5.60+0.87° 5.33+0.53° 5.33+0.51% 5.00+1.19° 5.71+0.73°
% 5 5.80+0.82° 5.67+1.38" 5.50+1.37% 6.00+1.19° 6.00+1.26°
Bo 10 6.40+1.32° 6.17+0.99% 6.50+0.83° 6.43+1.30° 6.86+1.74°
15 6.20+1.08° 5.00+1.11° 4.67+1.20° 5.71+0.85" 5.43+1.10°

"Mean=+S.D. ®Values with different letters within a column(a-b) differ significantly (p<0.05).

A7 e 5% A7V 10% A7+ 15%

[> oS>
[N X

AR AHI [N 2

a9 13. €gkolx A&

NE,
ﬁ
N
Mo
=)
o
o
N
N
off
ftlo
gt
o
et
e
N

g

a9 132 s8]l AZXE 1XlemE A3 JeE 5%, 10%, 15%H 7t A= &S 5%,
10%, 15% 7Fste] Az d71He Yepdn & 432 Sdhol= A= 3l A= £ Y7}t

T 2osty Az} A7|He FEFH 2 AEE A Aot <o

[>
)
N
2.1_;’
N
e

(ECIES S

ashE AP Uitk A% 24 A L ghe 8205-87.958 MAE Sefols A= Wb £
29 grhepel We felatE UEA @tk a g Sefols Azel Wb Fbol we
folHow F/EHE RS Usith b gre Getolx A= ATl A7kl F7hel

2l Aol ERA ekttt

7Y 41.92%, A7H= 35.58~39.09%°] H <



71 7) 29.92-33819] W= ko] Zhgel wWel b gkl ZvlelE Ao yehtow,
10%2h 15% H7H7E Sol27F UeR] erghr).

E 43, €8folx A= H A= B4 HUtEE et Ar|Ye] SRS
1= = 7} 2 TRt Color value

(%) (%) L a b
Zafol 0 41.92+0.98"* 87.95+0.83° -1.04+0.07° 6.63=0.09°
N 5 38.94+1.10" 84.87+4.01° -0.27+1.23% 8.45+1.54°
; 10 37.87+0.72° 82.58+2.72° 0.13+0.40% 10.11+3.85°
= 15 36.10+0.24° 82.05+5.19° 1.19+1.52° 11.28+4.39
0 41.92+0.98" 87.95+(0.83" -1.04+0.07¢ 6.63+0.09°
2| = 5 39.09+0.52" 72.50+0.51° 9.74+0.93° 29.92+1.53"
B} 10 37.61+0.44° 65.67+2.25¢ 15.99+1.47° 33.59+0.41°
15 35.58+0.95¢ 59.42+1.72¢ 20.53+1.63° 33.81+0.71°

UMean+S.D. ?Values with different letters within a column(a-d) differ significantly (p<0.05).

sotol2~ A= 9 Xz FdS HUtst Az Ar|He RuE 43 A3 %
o &gtolx X= H7FF9 volumed 11.69~111.98 mLel A2 Yelygtow, FH7lo
volume(120.09 mL)oll Hl3l froj&H o= e ks Yepllon, Sefo)x A= HItEd &
o xt= JeERRA 9gkth Weighte 5% H7b77) 12244 go2 7} 2 3 yehjon], 73
7ok 15% H7 = FYAE YAl &skt). Specific volume2 F3 7F4(1.02 mL/g)7}F 7}
2 s Uelen, 5% FH7F091 ml/ge YA E 9 s YEWo. A7]H 9
height= 77.17~78.56 mme] W2 Yelgton, &olol= =R H7} 45 9 Hrylekd we
o2t YERA] gt

Az BT HA7 g e Ari"el volume 115.67~122.09 mLe W= FH 9 10%
A7PFA 7M=& #3E JUEdlen, 5% AU e FYFoE b 9 s UEth
Weight< 110.94~120.00 g¢] ®9= HI7FFE7F FH7 T vlis) $e z+-S UEdth Specific
volume 1.02~1.08 mL/ge] M= A= B H7l 5 2L HAvleke] 2 Fox217F JERA
ottt X =2 B HUE A719" 9] height2 5% H7F77F 79.41 mm=Z 7FE =4 YERS O,
19 ARELS 77.17~77.71 mme] MY Z FAS YA &)



F 44, £l X2 D X2 BEo] HrgS 2 Ayl Ry
= A7V Volume Weight Specific volume Height
(%) (mL) (&) (mL/g) (mm)
Zeto) 0 120.09+0.90° 120.00+3.61%° 1.02+0.02° 77.17+0.87°
N 5 111.69+1.50° 122.44+1.50° 0.91+0.02¢ 77.31£0.16°
S 10 111.88+1.34° 116.44+0.51° 0.96+0.01° 78.51+1.25°
1= 15 111.98+0.77" 119.44+0.51*° 0.94+0.01™ 78.56+0.12°
0 120.09+0.90° 120.00+3.61° 1.02+0.02° 77.17+0.87°
2= 5 115.67+4.04° 111.94+2.00% 1.03+0.05° 79.41+0.65°
B} 10 122.09+0.51° 116.44+2.50™ 1.05+0.02° 77.26+0.41°
15 119.60+1.30%° 110.94+1.00° 1.08+0.00 77.71+0.45°

UMean+S.D. ?Values with different letters within a column(a-d) differ significantly (p<0.05).

-~

54 Adelnt. ggtolz A= &2 H7F 27199 hardnesse F-3717H(4553.72 @7F H7H
(2556.67~3418.67 gl Hlall FHCE FL& s UEHoH, 5% 10% F7H+ 7HE @
#oz FoatE et A 23Ut Adhesiveness®} springinesss &kl X2 H7FEE]
A7 ) mis) e e yeEtd oy, A7 wE o3t JElgA &kth. Gumminess$}
chewiness= F-37F79] ghol fFod ez A yehwon, 5% 10% HA7He 71 @2 %
o7 AFIHY ztolE YERN A Skt

Az gkl A7Vge Deld 4718 hardnessE 2560.12~4553.72 go] W9
2= Bee] Hrlgko] Z71gtol] whel hardness kol oo ® ZhAstE Ao ® yEhyth
Adhesiveness= A= 22| FH7beFo] Frheol weEl ol FUkskeE Ao E UEnton,
A7V 5% F7b e FYAE UEh A &3tk Springiness= 5% H7H7F 0.500.% SHA|
Uepyon, I 9 ASEEL 054~0.558 A 857 fox2 YelA &9kt Cohesiveness=
Az BEe AHrbgel Frigel wEk gtol #elFe= fHAasn. Gumminesse
848.22~2260.46%] W2 UEltom Xz e HubeFe] wmet gho]l fAde AFS UER
t}. ChewinessE A 7F77F 1195.092 713 =4 Uehgtod, HA7MTH5L Hr7E o
A5 UYER A Skt

E 45E Ebols A= Y M= Bue YAFES Dol Axw A€ AAE 233
N

=
=
=
Ko
T
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T

i
T
iuj
L
o
g
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& m
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FE 45 EPolx Xz 2 Nz Bl Hrlges 2Ed drige 227t
v . o . . .

AE o Hardness(g) Adhesiveness(g.sec) Springiness Cohesiveness Gumminess Chewiness
g 0 BB 1814141725 054002 050+001°  226046+13361° T19B.097260°
o] - 5 2657243008 200942945’ 045002 049:001° 110519067 583431163
o 10 266770 B037+4327 045100  048:001° 181514575 S1116821°
12 15 amgemsee® 2031308 04300 048+001° 163634427297 71441411576°
0 45372418130 1814141725 05402 050+001°  26046+13361° T19%.09+7260°
A2 5 0AKEBR 17416 050+0.02° 038:001°  110538+114.14° 54.87+B5
BHul 10 2162141768 48B+1117 054001 035+001° 901449657 5111454007
15 B012397% 18804389 05002 0300  8I8D+IG78E 46707411266°

UMean+S.D. ?Values with different letters within a column(a-d) differ significantly (p<0.05).

3 462 X z9 e 2 HUIEFS 2Elste] Hulste] Axs Arige] #eirt Aot
Eefol 2 X zo] HrtgS 2Eis g #EHrt A9, - Hutgo]l FU1ge wel 7
3= A7 =4 dElgon, &2 560~6.408 02 &Efola =9 It §F H It
02 Foxirt yEhGA gtk wte] ZEEE EElolx X2 HUlHo] Frhgel wel He
AFE wekom, 10%9 15% FA7F77F 22F 7.004, 6.808 02 71557t =4 Vet A7)
Wo] A7 10% A7V F7F 7.004, 15% A7 77 6408 0.2 =4 el on, 5% A7F=
TR v @ A5E wgoy BANY frojake vEA] @skth dubAERl Vs s
= 10%SF 15% A7F77F 22F 7.204, 6.608 02 =4 Jehgton, Ayt g2 fojxt= 1

H

EfuA] etk EElola X Z2E HuIste A 10%0)7d H7iste Aol #F3HQ Vss &
N F& FFE HAE Ao=E Addn

Xz Buko] Hrlego] wE AW #swrt Ad AL 6.00-6.29H 02 BE A E7} B
FoldY Ha4E wgon, A= B2 U 7 2 AU ©E FolAe UEWA 23
ot &9 JEEE 5% HAI7FTUF 6.67THOE MR =2 HFE Ao, 10%0)d H7isk A ]

% A7k}

S
(e}
X
<)
Lo
N
},
fu
N
}oll
bl
N
HE
X
N
= o
3L
v
5 3
1o
N
r

2o ABTE o] /BT fAT AFOE % AT Be ABEE tehion

A7 10%  HA7be FoAE UERA 3%3L, 15%  AVHE 4003 e® TP W
ATE wdt ARl 7155+ 5% 77 6.508H S ko, 15% A7+ 417302
2 7HE @& AFE It A2 £22 AUkt SHAYFAEVIHE Axdte A A0S
o] 10%¢] &z H7lste= Zol <, &, 5, 22 T #SAHd SN F2 7IEEE



NE Ty o 3 % =AY A SlEE
g O 460 + 114" 560 + 089 560 + 089° 560 + 152° 500 + 1.58°
o] 5 5.80 + 0.84° 580 + 0.84° 500 + 0.71° 420 + 084> 460 + 0.89"
10 6.00+1.00%° 640 + 1.34* 700 + 0.71*  7.00 + 0.00° 720 + 045°
1= 15 6.20 + 1.30° 620 + 1.10°  6.80 + 0.84* 640 + 055"  6.60 + 0.89°
0 6.00 + 1.53° 500 + 0.00° 500 + 0.00° 500 + 052° 533 = 0.52°
A= 5 6.29 + 1.29° 6.67 + 0.03* 633 + 052 650 + 055" 650 + 0.55°
Bu 10 6.00 £ 1.15° 467 + 121 517 + 0.75° 517 + 098° 517 + 098"
15 609 + 1250 450 + 1.38° 417 + 041° 400 £ 098 417 + 0.98

UMean+S.D. *Values with different letters within a column(a—c) differ significantly (p<0.05).

AT 10% 7 e 15% 7 20%

71 5% A7 10%

12T drdo | Aro o puoi

O9 14e 52Y SEFE 10%, 15% 20%37) S5 DS 5%, 10%, 15% A7kt Al

=% 2719 S YE. & 472 F2d S 3 229 AUhge 2Este A= 271
Heo| $RHF B MRS AT Aotk B2y S5 AFE LT Arlge) £
FL 41.92-49.84%°) W2 vehon], 5o Hrbgol FAhF wet Rl Fket
= A&FE UERlo, 15%9F 20% H7bre AR foAkE UEiA fdt. A= 54
A L g S55o) Avkol 16 me folgow pase o vepon, a @
2 20% H7FTF 0172 b we S dERTh b 2 20% HUbrU 12112 w2 fE

dehgow, 19 ARES FolAE UEhiA et

S5s B WY A1He) FRFTE 4154-43.00%2] WO Epton], S5 B
o H7b fF % H/AF] whE foA AolE e agth A= 23% A L
o FH7MH7) 87.952 7 A YErwton, S B HUME+= 85.05~85.52F FHU)EFol
Z7hgol wet wus Zashs AFE GElou SAGY folts UehbA et
2 “

a
e 855 Bu Ariwrel Fbeel wek foHoR (e ghol Frshe o ek



oh b Fe 6.63-18.339) MY YoM, 545 B Ayl
Ao e

ofN

7hol w2k b ghol FS7ksk=

E 47 52Y $55 D S5 B0 AP DT A9 SR

= 7} 2 P o Color value
=3 %) SRS (%) 0 - ;
0 41.92+0.98° 87.95+(.83° 1.04+0.07° 6.63+0.09°
529 10 46.48+1.32" 84.84+2.51° -0.93+0.28" 6.42+0.44°
T 15 49.00+1.82° 80.66+3.44° -0.68£0.47% 8.12+1.89"
20 49.84+0.71° 72.56+3.22¢ 0.17+1.15° 12.11+2.07°
0 41.92+0.98° 87.95+0.83° -1.04+0.07° 6.63+0.09°
S5 5 41.54+0.68" 85.88+0.77" -2.07+0.08" 12.35+0.20°
B} 10 42.25+1.06° 85.52+0.49° -2.53+0.04° 15.70+0.72°
15 43.04+1.01° 85.05+1.40° 2.74+0.14% 18.33+0.38°

PMean=+S.D. ®Values with different letters within a column(a-b) differ significantly (p<0.05).

R S 299 JAtES 2y
© o] volume F37F7F 120.09 mLo = 7Hd &
5% A7t AEIRY FolAE YERA F3ker, 20% HIH =
7t Ao kS yEbdth Weighte 120.00~121.94 g2 WE %8 S5 HA7 % 4
A7 g 2 Fo8<20 zols YERNA] gFdtt. Specific volume2 771 0.91~0.93 mL/g
2 F37FH1.02 mL/igel ®la) fFeo]Ho g e s velloy, S x99 A
7hol mE Aole= WERAl F9kth Height= 77.17-79.06 mme] M= UERon, S
A7 o] MmE Folate JdERA EtTh
F BEe Mgk 47199 volumed 15% H7FH(122.49 mL)7F ooz & #He u
L

, 5% HA7be 11498 mLE 7HE w2 s yERlth Weight2 116.94~120.00 g =

_O‘L
£
2,
BN
ok
il
N
18
lo
z
&
i
A
ol
&
iy,
A
rlr

AR S B9 HAU7 §5F 2 AU e foAe yERA @kskth. Specific volume
S 15% ™7b+7F 1.04 mLige = 71 & & Jvehdon, 5% H7ME 098 mL/ge= 713
2ke z-S YeRith Height& 76.66~78.06 mme] 92 el om, 5% 15% H7M -+ 7H
& #F< YErTh



¥ 48 ExY S, 9 S5 Buo] Hres 23k Arjge] Ry
X 7} 2 Volume Weight Specific volume .
ME @) (mL) © " /s Height(mm)
0 120.09+0.90° 120.00+3.61° 1.02+0.02° 77.17+0.87°
5x9 10 112.83+0.30° 121.94+2.00° 0.93+0.02° 79.06+0.12
LIS 15 113.94+2.43° 121.94+0.11° 0.93+0.02° 78.31+0.46°
20 109.68+0.74° 120.44+5.50° 0.91+0.05" 78.81+0.55°
0 120.09+0.90" 120.00+3.61° 1.02+0.02%° 77.17+0.87%
ST 5 114.98+0.42° 116.94+2.00° 0.98+0.01° 78.06+0.21°
Bl 10 120.73+1.56™ 119.44+2 50° 1.01+0.03™ 76.66+0.21°
15 122.49+0.75% 117.44+1.50° 1.04+0.02° 77.71+0.45°

UMean+S.D. ?Values with different letters within a column(a-d) differ significantly (p<0.05).

g3t A
hardness= #H7FFE2 #ol

ESIE MECIE RS

o
S555 AN 47199 237}

Toll Bls] wA Fol 7ol wet hardness kol 248 o
2 ZrasteE A4S JEbiY Adhesivenesss 10% F7H7F -134.90 gsec® 7HE e S(-)

o, 15%% 20% A7+ A =

PPN
TxH ST %

(09 oz AEIHY FoAe= YEhY
A g9k}, Springiness= Q7L BAA Tl wlE) @ ghe JEion,
7ol A= 10% "7 7Hd $h& springiness &2 UERWTE Cohesivenesse= H7F12] #hol
2ROl sl frelH o YA deton, B2 $54 Arbgd e felxE vehy
A %3kth. Gumminess®t chewinesss= cohesivenesset #FARRE A& 2 HI7M9 ghol #2o 3

o A Yepton, drge gE 2olg

E 49 5xY 55 2 244 Bwe] HUges 23 dr)ge =2
AT . L . . .
Al %) Hardness(g) Adhesiveness(g.sec) Springiness Cohesiveness Gumminess Chewiness
0 4HmB248130%° 18141417250 030027  050:001°  226046+133.61° 1195.09+72.60°
529 10 265340046 13490431.23° 042+008  046+001°  122798+111.46°536.78+100.00°
o2z 15 ABSRBUSIE -24913+7691° 047+002°  045:001° 1087.18+14557 506.28+89.00
20 2B52+H4MA8  -26820+13549 0461006  046+008°  1065:19+214.76° 492.83+145.8(0
0 4HBRH8L 42144041725 054007  050:001°  226046+133.61° 1195.09-7260°
5S¢ 5 BB -18141424.78° 044003  039+001° 1288(B+121.61° 568 72+53.32"
Hul 10 436766821778 7152417 46" 0454002  039+001° 1687.37+101.32° 7470144246
15 46308825934 51343284 0524002  036H001°  166473+743° 8692445357

UMean+S.D. ?Values with different letters within a column(a-d) differ significantly (p<0.05).



529 55
5000 LhERsih
Tl s @A A4
NEEE 20% AT 480HOE 1 WA Uehge ¥ g
g mE Aol UEEA Rtk uu NEEE BE AB7 BE $79 A5 e
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@7}%0] el o

A3, e TV EE 5%
AREL 6.004 o])\l-,] A4E dgrom, 10% HA7F47F 713 =
o

A4E oyt nkel 7]

AL
_|l'.
it
2
BN
_?L
1
N
&
1o
N
fot
rll m
o‘f.L
_|_4

BEE 10% W78 AN ARSE 45057580 WAw ARgte foldE JEuA kgt
o 227k J|ERE 10% A7FTIE 62580 R wA Uehton, 5% drlts 483d oz )
% we 715E Y4E Ueith AiE slEse 10% 2770 650408 g e da
g wgrom, 5% AATE MR e AFE VYT $55 BB Wrlstel M)wel Az
LA S55 BU 10% A/ BEAA SWN 2 Ao Budn

% 50. 529 S5 2 S55 BEe] S 2 2r9he) AArlEE B
o

15 ;‘(j(z/})%t o 2 ot z327t %?@EL
0 4.00+0.719% 5.20+0.45 5.40+0.55° 4.00+0.71° 4.00+0.71°

58 10 5.60+0.55" 5.20+0.45° 5.80+0.45" 6.00+1.00° 6.40+0.55"
o2 15 5.20+0.45 5.20+0.45 5.60+0.55 5.80+0.84% 5.80+0.84"

20 5.00+1.00° 4.80+1.10° 5.00+0.71° 5.80+0.84° 5.20+0.84"

0 6.00+0.71% 5.50+0.58" 5.75+0.50° 5.00+0.71"°  5.60+0.55%

454 5 5.00+1.67° 5.17+0.41° 4.50+1.05° 4.83+1.83° 5.00+1.67°
B 10 6.25+0.96" 6.40+0.89" 6.00+0.71 6.25+0.50 6.50+0.58"

15 6.00+1.22% 5.40+0.55" 5.60+0.55° 5204045  5.40+0.55%

PMean+S.D. ?Values with different letters within a column(a-c) differ significantly (p<0.05).



A7 10% A7V 15% H7HE 20%

)
k2
i3
A7VF 5% A7V 10% H7HE 15%
5
L
T
UE]_
a9 15 At gl s gure] Hrleke 2Ejd 471
a9 156 As3us 10%, 15%, 20%97h Sd £22 5%, 10%, 15% H7hste] A= 47
g2 vk Asdt g sn FEe) JUhgE GEjste] A= ArYe) sE9E 8 A
=5 333 Ade ¥ 5lo vtk dsdte] e 2Ed Ar|He FESEe
41.92~49.75%9] W92 Uetgom, FA7E 15% A7bte FEIFe]l WA vehgt A=

%), L ge 87.95-70.809] 92 AEN Frhwpe] FAGel wel frelHo fass

JEion, a ghe AENe Hb fF % Hrhel w}% FoIA7E ERGA sk

6.63-11.409) W)= s Wrheol ot ghol

GehtA it e BRe A7e drlee 4
=

o] #7hgol Frhel uwtel FEIee] fojH O

o

=
E‘@%% 36.22~41. 92%4 ‘:”—r]i Ry

>

o
Mr 2y o oxl
o o

B SA et AE 29 2 LR
& RANTI) 81952 A% B %S UEon suER AsTE Aslwel Z1% g
L gol #o5oE gasts Aoz Yeit a %k% L @e) A% w2 37k 37kl

Wl a glol F7kHe 20 vtk b e ¥
S Gebsten, 1085 1% 2470 ARE FoE tehiA ek

¥ 51 a9 su Bue] AhRe deid ArHe) SR 9 AE
R X7V eF I Color value
(%) (%) L a b
0 41.92+0.98" 87.95+0.83" -1.04+0.07° 6.63+0.09°
il 10 49.62+2.15° 81.94+1.83" -0.83+0.59° 6.92+0.84°
%4} 15 44.93+2 98" 77 44+6.75% 0.40+2.11° 9.99+6.41°
20 49.75+2.04° 70.89+8.29° 1.36+2.17° 11.40+4.91°
0 41.92+0.98° 87.95+(0.83" -1.04+0.07* 6.63+0.09°
Ay 5 41.24+1.16° 75.82+0.76" 2.01+0.32° 30.44+0.17°
Byl 10 38.65+1.36" 70.71+2.09° 4.81+1.04° 33.01+1.64°
15 36.22+1.12° 66.08+0.99¢ 6.53+0.49° 32.76+0.55%

"Mean=+S.D. ®Values with different letters within a column(a-b) differ significantly (p<0.05).



-

#® 52& AsHt g o8 B Hrigs dElste] Az Ar"e R E A4S Aol
o AsEr HrE A7|"e] volumee FH7F9F 20% H7F7F 120.09 mL, 118.81 mL=Z <2 A
2 YA ggoen, 10% 15% HI7MTE @S volumeS UERdTh  WeightS
116.44~120.94go. 2 R34l A7t f5 2 HUbgo| m& AolE vehliAl &kt Specific
volume FH7k7F 1.02 mL/ge 2 #A Yebwoe™, 15% F7H+ 097 mL/ge = 71 @
ZHS UEbATh Heighte 77.17~78.66 mme] W92 Uehgon, A7k 4% 2 Avle we
zol= YERHA &3ttt

suF 2k Adrl A71me) volumee 115.75~126.30 mLe] W1 UEhgton, 5% Arpt= %
A7 ol wls] 22 e vEpdon, 8k B HuMHELS HUEFel F7Mgel whet volume
o] ZItste Ao E Yebwth Weighte 8} £ H7lFEo] FH7FFd 8] @& kg
Efllow, HutEe mE ztol= WERRA &gkth Specific volume 15% % 7F77F 1.11 mL/g
o0& 7P ¥ #S UERiTh Heighte s B4 HA7FFE9] ghol TRl s =4 v
T

Buom, B B Azbgel e folae s et

352 ek 9 g8k Bubo] Hylers deElgh Arjge] Hy
N 2 7} 2 Volume Weight Specific volume Height
(%) (mL) (&) (mL/g) (mm)
0 120.09+0.90"2? 120.00+3.61° 1.02+0.02° 77.17+0.87°
2l 10 115.49+0.76° 117.94+3.00° 0.98+0.03" 78.51+0.95°
Zu} 15 117.05+1.14° 120.94+1.01° 0.97+0.02° 78.51+0.65°
20 118.81+0.38° 116.44+0.51° 1.00+0.02°° 78.66+1.00°
0 120.09+0.90° 120.00+3.61° 1.02+0.02° 77.17+0.87°
Al 5 115.75+0.41° 110.44+1.50" 1.05+0.02° 78.36+0.31°
Bk 10 120.27+0.51° 111.94+2.00° 1.07+0.01° 78.11+0.16°
15 126.30+1.07° 113.44+1.50° 1.11+0.01° 78.76+0.21°

"Mean+S.D. ?Values with different letters within a column(a-d) differ significantly (p<0.05).

Aok g odk Eg Hrbete] Alxd 278 ZAA 2AdS 5S4 A= & 53¢
2o Azt H7E A7 9 hardnesse a8t HrlgEo] FHIM O &) w2 g2 UEH
t}. Adhesiveness= FHZFTS 10% HIFTEVF S-S UEMNA &kth SpringinessE
0.54~0.42, Cohesiveness+= 0.39~0.51, gumminess+= 907.44~2260.462] WL Z YElF O™, o] A
FEo A Ao HrbE TR BlE fo]A o2 v ghe yEWlen, »nant HrieF
of & #FoxE YelgA eskth. Chewinesse FH7M7F 714 B2 38 velylon, 1%
ol F71ekel wet ghol Skste AEFS UEHETh
S H7hgE A719 9] hardness= FH7FFE°] 2418.96~2621.00 g HAZ FHIM
7b o2 we vEbley, 2 2% bl mE fFolxke UEhAl @9kt Adhesiveness

uh3-

< 10%}F 15% H7F7F 78 & ()9 3= YeEbdoh Springiness= S¥HEZ 15% H7F7F



5% 10% H7F7ol mls] =& g2 Jeldth Cohesiveness:s b Bk H7heo] &7t
) o] foF oz Zylet= AL YElWTh Gumminess:sE T L7 M =S S o
el om 5%9F 10% HA7be Awe FoAE Yehl Al &tttk Chewiness= 34 4 3
b7 TR vl @ ghs YRR o, AUt mE AolE YERRA] 2T

o B

okm

3% 53 Henuk g ouf Bvbo] Hrbgs dElgk Ar)He] xA%t
ANE J(ZZ)% Hardness(g) Adhesiveness(g.sec) Springiness Cohesiveness Gumminess Chewiness
0 458724181307 18141417.25° 054+0,02° 050:001°  226046+133.61° 1195.09+7260°
il 10 2143.33+158.04° 21632+54.35" 042+0.04° 041:002° 744411138 37317:6229
IH 15 454640892310 336.08+7990° 045:0,02° 0414002  101889+110.83° 455.42+5021°
20 239319:20023 3507346515 047+0.05° 03900  PBL5071.8F 43635+9.34™
4553.72+181.30" -18141+17.25° 054002 050+001°  226046+133.61° 119.0972.60
Zuf 2621.004306.86° -139.38436.78° 04040,01° 031:001" 8131818368 327425661
B 10 25484925 7820+14.05° 043001° 0274004 71282422983 300.28+8220°
15 24189637564 59.80+12.65" 048+0.05° 0214002 50626411589 243.94+5950°

PMean+S.D. ?Values with different letters within a column(a-d) differ significantly (p<0.05).

Gejste] A2 ArHe) ReHIHIEE B2 A & 540 UER

ok o] VEEE MEnre] Hrigo]l Sl mel ZE= Harh Bl vEgtoy, 5

el frolaks vetuA edskth @9 VaxE 10% FA7HF 6.008 22 A et 9

712 =& 5.50~6 oxu M= ziﬂbl x47} i 3 A7 el WE Aol UEhiA stk
Z

6.14802 2 A5 Wkon, ¥4

= J\E‘ .
M 45087 B Vs ‘%E}‘x‘iq Xd‘élx—i‘ﬂ 5%
B AFE Wgkom, 20% o4 WSt AAEL Azl
Gl =

1508 Gohstel M719 e A xS 49 10%9)
[e)

suF BS HUhst AVwe Vs HrF AIE 54), #HL 5% HUFUF 113" R T}
22 A54E VYo, ofF AN AREY AW /EEE AREL FAHE HehhA

ZF

&ttt o 7EEE 10% A7 6.008 0.2 A4 el on 15%9 20% A 7tTE A8
o FolAtE YEWA Ftor, TV 463702 v VRS YEHH. B VEx
= 5.50~7.38% o] W= UEon, 5% A7 7MY =& AFE AT =23 T
2= 5% A7V 71.38-H 0.2 7HA =& HAF4E wglon BAVF9 10% A7 Al837He
FoAE YEM A X%, 15% HAVEFE 4138402 7H e 735 E YEhY. AxdkEQl
Z1E5e FR7FS 10% A7 YRS UEiAl feH, 5% FUbe 7253 0% =
< AFE BT 38 2EE Frlste 2719 E Azt AF 5% TELE HUbsto Az
st Zlo] FHo] ¢ ZloE dAdHTh



3 54 AEHr g ok o] e 2R Ar|He dsHIUIEE H7h

Z o

NE "j(i/f)%k B 3 o e L
0 6.00+ 1.51"*2 4.63+2.00° 5.50+1.41° 4.50+0.93° 5.25+1.39"

«l 10 7.13+0.99° 6.001.07° 6.50+0.76° 6.75+0.46° 6.88+0.99°
1} 15 6.38+1.19° 5.50+0.53" 6.13+0.83" 6.12+0.83" 6.13+0.83"
20 6.13+0.83° 5.38+0.74% 5.63+0.52° 5.63+0.52° 5.63+0.74°

0 5.50+0.53" 4.63+0.52" 5.00+0.76° 5.25+0.46° 5.00+0.76°

A 5 7.13+0.64° 6.38+0.52° 7.38+0.74° 7.38+0.74° 7.25+0.46"
Bl 10 6.00+0.53" 4.63+0.92° 5.13+0.64° 4.75+0.46° 5.00+0.76°
15 6.00+0.53" 4.13+0.99 4.13+0.83° 4.13+0.35° 4.25+0.46°

UMean+S.D. *Values with different letters within a column(a—c) differ significantly (p<0.05).
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S dehiA @skth b fE 20% FHUbUF 106622 g F Fe Usded FAsbTE
6.630.2 71 2e gk UEhh

e okZE ZHO AVtEe 2Este] Axd AriHe R dEE 32.82-41.92%9 WA=
A okzE EH FEEF Atk visd Ade UEhloh

3 SRl FHZT W
A esken, 0% AT FRUY Y FE AT AT o RE 1549 20% 3
4

a
A7 2 e vEngon, A]f-;au o) 32 YEhA gtk b uk%
_rO_[_

6.63~10.34¢] W=
T 2 ATl e =

= YWERA] 3t

Ae o7}V TH3) Color value
(%) (%) L a b
p 0 41.92+0.98° 87.95+0.83" -1.04+0.07° 6.63+0.09°
- 10 36.56+0.21" 81.92+2.44° -0.72+0.16° 7.95+1.12°
wy 15 34.23+(.38° 78.57+4.94° -0.78+0.20° 10.08+3.72%°
20 33.40+1.17° 76.99+3.61° -0.33+0.67° 10.66+2.45°
e 0 41.92+0.98" 87.95+0.83" -1.04+0.07° 6.63+0.09°
OE;E 10 36.33+1.66" 79.68+0.81° -0.27+0.47° 7.08+1.24°
- 15 35.81+0.65" 66.88+9.60" 1.89+1.74° 10.34+3.61°
20 32.82+2.38° 68.34+4.97" 1.70+1.20° 9.14+2.39°

UMean+S.D. *Values with different letters within a column(a-c) differ significantly (p<0.05).

rr

r—{u:
T
Lo

of = S3lo] R 9l Ul Gelste] Az Ar|Hel Ry FA A & 569
2o A olZ= BEElE Hrlsle A3 A7]1H 9] volumee 120.09~124.44 mLe] WHeIZ yEH
wow, A ot REjo FH7beFe] SUHgl wEt A7]H o) volume Fol FUbske S U
EbWith. Weighte FH7171F 120.00 g2 7Fg 2 ks yelwWon, 74+ 112.89~113.39
go g Hrtgd wE AolE UEWA & 102~1.10e] 92 YEpRte
o, M7 @ol F37Eol Blsl =4 UEEgou, A ol FE] HUbEl wE Aol=
UER A 2ttt Heighte 20% H7F77F 79.32 mm=z 7H4 2 S Jegdon, A7
77.17 mm= H7bgel He) 7P W @S UEyTh

S ol2E EHY HUbEES 2Este] Az 2799 volume A ofEE EEHE HUME
A71" o] volume A3t B3 AEFS el 20% A7F9] volumeo] 124.45 %E 7HA
2 s Yeplew, HrubeFol 7ol wet volumeo] F7sheE AdFS UERWATE Weight2
A7V7F TR vle] 2 e vElon, B2 okt FE Y AUl S71Eel weEt
A719 9] weighto] fFeld o=z HA%h= AE&FS YEWT. Speicific volumee F3H 72} 10%
A7F7F NEZY FYAE el A gskon, AsFoA & @& JErWY Height2 20%
A7F7F 78.82 mmZE 7H 2 #hS YERdoH, 10%F 15% A7 FoAE UEA] Ztth

ok}, Specific volume-2



A olET HE HIMe} FH2 oz EH HUe A71He volume, wight, specific volume,
height& vl 39 #Ho2 Tslo WE FS ZolE UElA &ton, H7tske] mE

% 56, ol = Reje] B3I RE et Wrtd Arge) 2o

A A7 =¥ Volume Weight Specific volume Height(mm)
(%) (mL) @) (mL/g)
. 0 120.09+0.90" 120.00+3.61° 1.02+0.02° 77.17+0.87°
o 10 121.62+0.99™ 113.39+0.54° 1.07+0.01° 78.92+1.71%°
., 31— 15 123.69+2.04% 112.89+3.01° 1.10+0.01° 78.87+0.47%
- 20 124.44+0.49° 112.89+3.01° 1.10+0.03° 79.32+0.33°
o 0 120.09+0.90° 120.00+3.61° 1.02+0.02° 77.17+0.87°
o;-; 10 122.44+0.40 114.39+1.51%° 1.07+0.02° 77.77+0.28"
. EH_ 15 123.46+0.66™ 109.39+5.50" 1.13+0.05° 78.12+0.17%
- 20 124.48+1.35" 106.39+0.53° 1.17+0.01° 78.82+0.71°

UMean+S.D. *Values with different letters within a column(a—c) differ significantly (p<0.05).

¥ 572 ofZE EHY s3loF 9 HIlEES gt Axd ArHe AA =3 F
A Aoty A ol REE H713 71" hardnesst 3743.83~4553.72 g2 WY = UE
’ i 2 AT ol W& Aolzp vERA] ehskth. Adhesiveness
= FAE7F7F -18141 gsecE U E S()9 #E YUeplow, Hrbego]l FUhetel wet
adhesivenesse] ()] #to]l ZolA& A =E YeST} Springinesse F3H7F+7F 0542 717
A yehgon, H7bE 047-0489 WHE HIMEA mE ZolE YERNA LUTH
Cohesiveness= 15%2} 20% H7F77F AE3HY] #2012 YeElRA ¢ktth. Gumminess}
chewiness&= F7h7-ol Hlal FH7l77F 7H8 2 @ UEHon, Jrlae A ol2E £ A
bl mE Fo 27 vEbAl et

2o ol REE /I 47199 hardness= 10% H7F7F 3595.77 go &2 7F vke gk

rlr o

fr & nw

2 YelWon, o] 99 ABEL ztolE YEMA &Yt Adhesiveness= A ol== EEQ
A3 3 2o AFES et Ee olFt EH ol FHrieFo] ZUgel| whel adhesiveness
ol 7t

3t 43S Uell ol Springiness, gumminess, chewinessy= 377} H7Fol H]
g FolHo®E 2 #he UEHon, HUlFe B2 o= EH AU mE AolE UEr
WA egkth. Cohesivenesse= H7F77F T3 7ol Hla) @& #& UetHow, 15%% 20% &
7 A EZEY FoAE YER A gkt

/‘8 o= FH HUbel HE ol EEH UM Ar|He| JAA AL I3l nE F

Aolg LtehA eigrom, AWMA O MLF FEe e vehich

r°*'



® 57 ol = RElo] TENE delste] H7be ArlHe] zx3

= 7} 2k i
AlF U((;)O Hardness(g) Adh(zs;\;ir)less Springiness Cohesiveness Gumminess Chewiness
23 0 SR8 18141417250 054002 050001  226046+133.61° 1195.09+72.60°

opm 10 3738332440 -12139:321°  047:000° 0471007 175517:22146° 8250948328
15 42134686458 805741667  048+0.08° 042+0.08°  1784.08+43836° 8856824359

20 448885182008 5664415300 047+002° 041+002°  182857+399.25° 849.13+156.75°

o 0 4553 72+18130a 18141417250 054+0,02° 050001  226046:+133.61° 1195097260
= 10 BH7720R 11354414%5°  047:001°  047:001°  1686.7417298" 80283+7920°
15 BRAN 2624 8A8+743° 04940047 0424004  1881.40+323.08° 918 H+12.75°

20 4747 44445097 4909+1508°  047+0.01° 040400  1936.00+183.10° 910.79+103.25°

A olEE Bele Arbe Bt Wk 4r1wel BEHCIEE B AGE 5)
Swe AEEE AT FAAT WS Be AEE WO, FAY FelAE vehy
A gtk e JEEE BE ARY 500409 H5E BEF £Fe] EEE yuwon,
ABZIY AolF VRERIA ekgkeh Be] F1EEE 20% AT 443002 b e H4E
erom, of 99 ARES 50089 HFR FAS AolF tehiA Lkt 2H7kel
B 10% H77UF 6.63W02 e HEE wgon 20% H/ATE 44THOE S
g gtk AWMAQ JEEE gt 2 FFL wol 10% B/HTE 680HOE =
SRS Yehionl, 20% FHTE 447H 0% T R 7 EEE YET,
Be oS RHUE WG 4719l BEWCUIEE Wyh Aste E 248 ook 9w
o NEEE Be ojEE Hw H7b f7 % Asbel mE RolE uehiA ekgith el
Fe H5E wgkon, Lo olEs R 15%sh 20% H7h
onf A A8 vpehA ekgkeh, 257
= debgeh AwEe s
= 15% 771 713802 7}10L =& 7|35 E ey o, FH7Fe 10% H7F++= 5.00

N

Ll
rlo

S
T

=l
rlr
N
N
\]
O
(e
nzi_
(@]
(o]
(@]



ne BHE e % o 27} iy
4 0 5.43+1.26° 5.30+1.23° 5.43+1.64° 5.30+0.00° 5.63+0.47"
oz 10 6.29+0.80° 5.30+0.99° 5.86+1.13° 6.63+0.47° 6.80+0.50°
uey 15 6.14+1.43° 5.30+0.85 5.57+1.30° 5.47+0.70° 5.47+0.93"
20 6.14+1.43° 5.59+0.95" 4.43+0.88° 4.47+0.36° 4.47+0.93¢
v 0 5.86+0.90° 633 + 1.51° 500 + 0.71° 563 + 233" 555 + 1.04°
01155 10 6.00+1.00° 633 = 082 560 = 089 575 + 0.89° 581 + 1.04°
ey 15 6.00+1.00° 667 + 1.51° 700 + 0.71° 638 + 0.74° 713 + 099"
20 6.00+1.00° 6.72 + 057 6.80 + 0.84° 625 + 0.71° 640 + 054

"Mean=+S.D. ®Values with different letters within a column(a-c) differ significantly (p<0.05).

A7V 5% A7 e 10% A7 e 15%

=l

BE BUo sslans geletal 5% 10% 15%F A7kt Aza Ar]we)
= w9 grbge gestel Axd 4/He SR
v 4718k 71w o] SR 36.05-41.92%2] WS
2 Ahgol /4B Wk FEIFo] Fads AFOE Ushgow, 0%k 15% BAFE

9 AolE A wsth AR 24 A%, L ge $AHL 58 8 A U
Bitor, 4 olEE Bu A7hFE 826486119 M9 Hldol F74eel we feolHow

2dhe =

aste AL el a e RE A7 209 @e YEon AT HbTel
wla) 7b AHe 209 e UERTh b @S $E7) 66302 b AL e vEen,
A ofEE oAbl Svbel web grol Frbshe ARS Ueiom, 10%9h 20% HhTE

A E3re] FoA7E YERA O}OIEP.
e ohEE 20 AUtge 2Yste] Az ArHe) sESFS 34.82-41.92%2 WHE

& 47w
Uehkon, Azkwel F7hgel wiel FEFe] folxow Pastt: AL Usith Ax
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Fojnog gasts A% etk a g L @9 Axeh wirle] APoR Be oRc
B wel a gto] Zvlehs AS® UETH b gS 6.63-11.929] W9
wore] Azkepe] e b ghol Z7bsHE A %S vhehdth

359, ofE T REue] asloRE gElsty ik Ar|ge] FESH 9 A=
ANz A7V B3 Color value
(%) (%) L a b
0 41.92+0.98 87.95+0.83° -1.04+0.07° 6.63+0.09°
O};ic 5 39.27+0.47" 86.11+0.73" -1.18+0.03" 8.61+0.36"
b 10 36.35+0.84¢ 84.07+0.50¢ -1.31+0.11° 10.74+0.30°
e 15 36.05+0.71¢ 82.64+1.17¢ -1.1940.15™ 11.15+0.64°
e 41.92+0.98° 87.95+0.83° -1.04+0.07° 6.63+0.09°
0;_55 5 39.41+0.93 77.82+1.15° 0.91+0.16° 9.42+0.43"
o 10 36.95+0.68° 72.83+3.15° 1.810.45" 10.10+0.43"
e 15 34.82+0.47¢ 68.91+1.98¢ 2.86+0.61° 11.92+1.45

YMean+S.D. ?Values with different letters within a column(a-d) differ significantly (p<0.05).

ot o I3t R 9l HUlEFES Gty Az AriHel Ry ZA Aie % 607
< HUlsle] Az 27" e] volumee 119.25~121.04 mLe] ¥HHZ YEH
wom, A ol BT HUl % 2 Uil @E FYxE UEAl gtk Weight>
BRI} 12000 go.2 744 2 e Jehion, HrhTE 11539-117.88 go2 UEhgton,
volume®] Aol 22 7o g Ay ofr B HUF % 9 HIME @E AolE YEhiA
erth. Specific volume2 1.02~1.04 mL/g9] HeoZ Uegor, A87HY FE3 xto]E el
WA eggkeh Heighte F-d7bs 77.17 mm 7b¢ 2 @ Jeen], 10% d7h7e 75.18
mmz 7H @ ghs JEh
T B2 HUtEE 2Este Az A7199] volumeS FHIIE F7EHol H
af w2 @te vehWlown, Fe ot & FUbFel Sl wet volumeo] SUbeke AEF
o2 UERRTh 10%9 15% 77 volumee AE7re] Hpo]= UERRA gkth. Weight
A7V7F TR vlE] 2 S UEhlon, BE ot R HUteo]l FUbEel wet
A71" 9] weighto] A= Z3FS YErWY. Speicific volumee F37F7F 1.02 mg/go. &
A e e Uittt Be olms Rub Hylako] Zrhdbe] wak  specific volumeo] Z7}
s 4TS Jdelon, 10%9 15% M7k folxbe yebudA ekskth Heighte 10%<}
15% A7F7F 79.07 mm=z 7} & 3k2 YERTH
A olE= BEE Hriel BE oz BETS HUEgE Ar|"el volume, wight, specific

volume, height& &8 olZt RTS H73 A7"oA ozt & e Yehyith A o2 =

e of®
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£ FU oS UEnhA wgtort, He olEE 2y

A7k B71Ee 5w 24 A% gol Avbe] wel thEsdl uehy.

g

E 60. ofRE e Bajelng Destel HrkR MrHe] Ry

Ae A7 =¥ Volume Weight Specific volume Height
(%) (mL) () (mL/g) (mm)

0 120.09£0.90"  120.00+3.61° 1.02+0.02° 77.17+0.87°
a a a ab
AlohE c By 5 121.04+0.43 117.88+1.02 1.03£0.01 75.92+1.21 )

10 119.25+2.60" 117.38+1.51° 1.02+0.04° 75.18+0.47
15 120.25+0.30" 115.39+2.51° 1.04+0.02° 76.62+1.11%°
0 120.09+0.90° 120.00+3.61° 1.02+0.02° 77.17+0.87°
b b b be

BoolmEnu 5 122.41+0.57 115.39+0.54 1.06+0.00 78.17+0.28
10 124.77+1.03" 110.89+0.19° 1.12+0.01° 79.07+0.15"
15 125.80+0.50° 109.89+1.02° 1.14+0.01° 79.07+0.76"

PMean+S.D. ?Values with different letters within a column(a-d) differ significantly (p<0.05).

E 6lol] ofE= Euel sslodi 9 HUtES gt Azt Arjwe A 2Hg =
A AFE et A ol g Uk A9 hardnesse HI7F7F FR IOl HlS|
@S @S UEoen, Ikl ot el foFeg fadstes AEFdFE JEHEHh
Adhesiveness= 3 7F7F H7bell vls b & S0 #e UERoH, A ot £29
A7 ol @& ZolE Ukl Al ekttt Cohesiveness$t gumminess= #7474 H7FRo H
3 7Hd & e UElen, HUte HUME we folF o g ghol aste BEdFe UE
Wt Chewiness= H7b7F F-H7bol I8 22 3h& YET

B ol Rurs H7I3e A7|H Q| hardness®t springinesss= H7F77F T 7Fol wlE| o
< #e yUeilod, Hrtgel mE FoHd Aole YEhA &34t Adhesiveness T3 7t
T7F A7Fel Bls) 7HE 2 S0 #FS UElon, MUt mE Aol vEhbA sk
Cohesiveness= H7F7F F-37Fel Blsl w2 ghs UelWlon, Hvise] oet gho] folH
o7 ZtastE A4S JebWth Gumminess, chewinessE F-A7F77F Ao vHls) foF o
2 52 S UeHon, FUlae HUbEel ©E AolE UEh A Futh A ol s 2

A7keh Be olEE B A4 Hrlwel JAA AL Ssel 42 T Aol e

kv
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® 6l ol Rwo] TElNE delstel H7be ArlHe] zx3

A2 ((y})o Hardness(g) Adh(e;;zecr)leSSSprmgmess Cohesiveness Gumminess Chewiness
A 0  45B72418130%7 1814141725 054002  050001°  226046+133.61° 1195097260

ol = 5 368602+4M8Y  21%265  053:008  039+02°  143313+16290 763.39+131.07°
=x 10 3ESESST 24885928 05240010 03300 1271426074 5R.20413.75

s 15 30431515445 16514608 052001 030:001°  YA77+6851" 4677443547

& 0  45B248L30 1814141725 054008  050:001°  226046+13361° 1195.0947260°
= 5 37600:37397°  2090#48° 051002 037002  140261+19.02° 71095+11543°
= 10 380202205° -10124253  050:001°  035+001°  1330.06+13181° 671.37+74.45°

15 3966282565 9479277  050:000°0 032001 1285934969 6425545155

M
=)

YMean+S.D. ®Values with different letters within a column(a-d) differ significantly (p<0.05).

3E 62 A of2E T WUHEe 2Ysty AR AriHe] #dsH U= B@7h A
oltt. & 7|ZEE 520~-5.87H ] MR A ofE= 2 AVF 45 B MU mE Ao
S Yehgx &gt & 7|sEE 3.37~5.169 9 HAE vlwF %

Ly

b % R A/ ohE Aok UEhA ekskth Bel /)3
Ak 5164, 5042 B ehdor, % AATE 301408 44 B 44E Bk
zA7e] 71 EEE 15%7} 4430 08 71 R AFE wekouh, 4 ofEE Buel A7t £

2 Foleel we BA4e] felArl dEA gt Awde NsRe BT 10% @

7}7F 242y 5504, 5.63H o2 =A YT

Fe ol2E 2EE AUIR AViHe] #eWUIEE Wb AINE 62), o, &, 5o 7
TEE FE olEE BT AVF &% B AVFEel mE Aol yEhA @sken, A ofZE=
BT H7F A71He] Aot Bl & o, Fe olg= 229S Hulste el 9, ¥ %o
VEE At w2 Ae & AT 233 VIEEE 10% 77 6508 o2 MY w2
BRI pls!

FEE RO 3} T Telstel A/MA MW AP B olEE EUF Hbstel
AzF Ar)go] 9, & % 5o /EEd F& FFE MAE HOE BUAG HE ofE
S R WS A% 5-10% FEOE Askekel Mwe AxsE o] WA

a )

972l GFe mA Ao FHh
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F 62. ol E B9 I3l FE Dyt HIMS AV|He #EHIOIEE HID
A
. 0 5.87+0.11°  516+147°  516+091°  543+1.64°  550+0.46°
opm 5 5.20+0.54°  3.73+0.83°  3.01+046°  557+1.30°  4.75+0.16"
. 10 5.70+0.33"  4.01+0.46°  530+1.61°  586+1.13°  5.630.62°
e 15 5.70£0.33"  4.30£0.99"  4.01:0.65°  4.43:0.88°  5.38+0.22°
v 600 £ 151° 58 125" 625104 533 +05° 560 + 150
0;1;5 613 + 08" 601 = 131° 613 £136° 550 + 1.38° 640 + 055°
. 10 713 + 099 613 + 1.25° 6.63 + 1.06° 650 + 0.84° 7.00 + 0.00°
e 15 638 £ 119 638 + 119 608 + 146 467 £121° 420 + 084°

PMean+S.D. ®Values with different letters within a column(a-b) differ significantly (p<0.05).

A7 10% H7FE 15% 7L 20%

)E\[ll-
2
g
v‘]:_
==
[e)
g g
T A
F 9
0% 188 HFEFL FAY ool met e RT3} FHY AFEFL 10, 15, 20%F A7t
Az 2r1ge) Azlolk R YA o B AIEFE Dol Az ArPe] FEeY
5 AE 24 ANGE 63), 4 HETY WIS Delste] Az HrlHe] SR P
of Ms) AT FRGF BA UERFOM, e FEFE Aol 4 wet Srol
Ve %S Veith s 24 A L ghe A7k} 7136-81499) WS vekskor]
Fhepell W T Aol e gtth a ghe RE AR ()9 o teigon, L g
2 A et b e RAZTSE 10% ATE AR FA Mg 2 g terion,

dhe SR kel F71gel wel b @ol Fashs AFE vehiich

GAY PFTL AN Ar)Ee] FRPTS 38.98-4003%2] W2 Urhton], BHy 95F
o) F7hegel WE SRR Aol UehlA gsith A% 24 23 L g a ghe @kl 37
ol me} ghol Rras AR YEHOn, b e BAY 9530 B 4% 2 AR me

FOIAE ehbA 23
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Az A7V FB3HeF Color value

(%) (%) L a b
0 41.92+0.98" 87.95+0.83° -1.04+0.07° 6.63+0.09°
a2 10 42.87+1.81° 81.49+4.76™ -1.57+0.46™ 6.04+0.49°
AT 15 43.61+2.24° 71.36%9.40° 2.44+1.18" 5.99+0.61%°
20 47.32+0.73° 75.83+3.76™ -1.82+0.80™ 5.13+0.79"
0 41.92+0.98 87.95+0.83° -1.04+0.07° 6.63+0.09°
249) 10 39.74+0.44° 72.08+6.84° 1.76+0.50% 6.80+0.39°
A5 15 38.98+0.16° 69.66+15.92° 1.83+1.44%° 6.29+1.83°
20 40.03+1.33° 50.37+12.05° 3.46+1.95" 9.12+3.79°

PMean+S.D. ®Values with different letters within a column(a—c) differ significantly (p<0.05).

A7VFS 2este Az 2719 Fa SA AH(E & 649
o] H7lEFe =23 27199 volumee H7F7} 114.29~116.43 mLe]
A= FH7F(120.09 mLoll Bl @& grS vERd o, HUbEe mE {FoH < Afol= UEr
WA ertth Weighte 10% #7771 121.88 g0 &2 714 & S vUehdon, 4o 95F F
7heFo] F7ghel wet weighto] ZH4she A 3FS YUERAT Specific volumee FH7H7F 7+
2 S e on, 15%2F 20% HA7bTE A BT AolE JEh Al &kgkth HeightS 20% 3
7b7F 78.82 mmE 7Y F #s U oW, oo AREL FAGY AolE UERNA &
ATt
FH HFFS HHE A" volumee 108.81~113.96 mLE F-3H 7o Hls] we
Ueld o, 20% 7= 7FE w2 volumesS YERA T Weight2 10% 77 125.38gS
7V E e Ueon 15%9F 20% HUbT e AR Aolg JER|A] 23tth. Specific
volume FH7F7F F-H7kol Hls] @ ghs UErWlon, 38 5T AUtk St
of wet gkol wolxlE AEgS yebdth Heighte 76.92~77.17 mme] HAZ FAY SFF9
A7F 5 2 HUbgd mE folAE JERRA Fdth

—

ftlo
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¥ 64 ¥FF T

Hel of o] ME H7|w o] )

Az A7 Volume Weight Specific volume Height
(%) (mL) (8) (mL/g) (mm)

0 120.09+0.90° 120.00+3.61™ 1.02+0.02° 77.17+0.87°
KR 10 116.43+1.27° 121.88+2.01° 0.94+0.01° 76.92+0.81°
e 15 114.92+2.13° 120.88+1.02 0.9620.00° 77.22+0.52°
20 114.29+1.28" 116.88+1.02° 0.98+0.00° 78.82+0.17°
0 120.09+0.90° 120.00+3.61° 1.02+0.02° 77.17+0.87°
o) 10 113.96+0.22° 125.38+1.52° 0.95+0.01° 77.02+0.33°
A5 15 113.94+0.78° 121.88+1.02° 0.91+0.01° 77.17+0.37°
20 108.81+0.24¢ 121.88+1.02% 0.89+0.01¢ 76.92+0.52°

YMean+S.D. ®Values with different letters within a column(a-d) differ significantly (p<0.05).

X 6= YFFe

Aol e 9%

o] ‘/‘71] UERst o™, 15%% 20%

< SFF HUFA mE AolE YERA
”“47}—?01] Al SA vEbstem, 10%9F 15% H7he AR Apol7b vERGA
Cohesiveness= F#7F17F 0.500.2 714 & #& Jedon, 20% 7 03712 713 o

& 7FS JERATE Gumminess®t chewiness+

, A=

Fo Ahge @

3+ A 7]" o] hardness=

A 7F9] hardness—

7 HLoﬂ vlsf H7pTe] ghol ”ﬂl UERt o,

gron, 10% %
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t}. Springiness+

HA7}Fo] Zro
™ 27 eko] Z7}3bo| wat gro] Z7lsle=
o) folate YehA 9

| A7kl

—(—)%kol =78k} Springiness, coheswenessQ} chewiness+
F= Uehon, gdd eFFol HrbeFe] Srhgkel whet grol
YEeFA T Gumminesse 15%¢F 20% H7F77F Al53Ee] Aol &
A7Fel Hls) =2 Fs JUERTH

A AR g HrrEs 2Este] Az A9 VAA 22L&
T Tl wis "7k
2&3kth. Adhesiveness
A7 71 0.35~0.41=2

olo
125}\}]\-

vl A UERg e
AEFS Yebd o, 15%2F 20%
Fath BAEd dFFY HUMHES EElste] Axg Ar]Hel hardness
T Ay ﬂcg’—«l A7 g w}ﬂ}

e s

A7)
CE)

BESEHES



Z 65 &FF] GHE oFo] e driye] =7
A2 Xuq(z/f)%t Hardness(g) Adh(zs;\;ecr))ess Springiness Cohesiveness Gumminess Chewiness
o 0 ARSI 814141725 054007 0504001  26046+13361° 1195.09:72.60°
U100 191480440848 2980641917 035:00F 0394008  76L10+1%31°  2674947241°
%; 15 258140430027 -34934:28F°  037+0.05° 0404002  9B7BUB  37614+5719
20 BRBISBE B1610:825° 041008 037+00°  108941+23714° 427.62+77.06°
g 0 4B2H8L30C 1814141725 054002 050001  26046+13361° 1195.00£72.60"
o] 10 293547:206F 2047197  039:0" 043001 125791765 4945446484
9= 15 36406912552 405010978 045:00F 0454002  162404+18721° 74950+83.75
T 20 384331808 5A977%T 048001 0474002 181157426068 86846+12987°

PMean+S.D. ®Values with different letters within a column(a-d) differ significantly (p<0.05).

® 66 4TTO PAHY ol U ArlRe Leshel Axe Arge BEYACIEE I
p Ameln. e dEgel AT Geiske] Aza Arl¥el dwm, @ % 2AZ 5 A
WA B A dhe HEFe] A7 HF W Al BE FAW Hold EriA 23k
on, AAH 5% Bk 500U 4 FEEE AAHE Aol AAE wEA F
RelA FAHY FIL PHA e Aoz Bud
R BFIe ANES DN Az UrlHel /B Bot A%, RE FHoIA B
Q) el Asb fT W Aol G FAT AolB GehhA ko, dhe dEFol v
3 EE At 23 EA e SRS vkl 47W ARA BAY BFEIE ol
s3] 15% A7SHE Aol BEAY SN FL Ao wHEd
® 66 AT IAY ool M Arl=e BEAACIEE FoD
S 3 % wag
0 5.00+1.50"2 5.43+1.38" 5.86+1.73° 5.43+1.30° 5.57+1.25°
S 10 5.76+1.04 5.00+1.27° 5.43+1.23" 5.14+1.47° 5.60+1.89"
T 15 5.71+1.66" 4.71+0.93 5.29+1.22° 5.00+1.81° 5.00+1.51°
20 5.71+1.66" 4.00+1.26" 4.43+1.37° 4.00+1.05" 414+1.05"
0 5.30+1.53" 5.00+1.29" 5.86+1.77° 5.50+1.91° 6.00+1.91°
e 10 5.57+1.13° 5.29+1.11° 5.57+1.40° 5.43+1.72° 6.00+1.00°
T 15 5.86+0.90° 5.43+1.27° 5.96+0.90° 5.43+1.27° 6.57+1.27°
20 5.57+1.72° 5.14+1.21° 5.43+1.27° 5.86+1.57° 6.29+1.70°

"Mean+S.D. ?Values with different letters within a column(a) differ significantly (p<0.05).

- 105 —



- AFE(Ee 2 W) nE FA fA AF

o] HAPRAR B4 2 AXE B wet Axd SHERe FAEH AAE HiEOR
$-% Ao SHYRE AEste AR wE FAEAHS ZASIL. H7 FARE
Z5 ®H 15%, A= 2% 5%, S5 29 10%, s8F 22 5%, FS o= B 15%, B4
d SHFF 15%% HUbste A7EHE AxsiATh Axd SAYUF F, AriHe A2200)
A 24N A F AR ARE ARSI T, WE(-18T)ol A AT AlmEs A2edlA 6hr
3t & Aol AE3IATH

672 ARXEE 2ES FAE WU A" FESE 2 AEE A3 Aot 4
oA 24X AAE Arge] R e 33.69~38.83%2 W E Uit = BEui &
uh Buhs HUbe A" FEGEC] T BA UElgon, e ol EH H7F A9
S 7H ge FESHS U A5 A A7, L kS 68.88~75.719] WHHE YEoH,
a 2 -2.39~10.699] WLIZ Jelgton, b e 6.29-28.98H 2 YET WEol A 2443¢
A%gE A7

150 FRFFE MTA316%0) FEFFS stk A= =3 A L e
61.45~72.41, a %2 -1.40~12.86, b @t 7.04~29.52¢] W= YEIRTH
ARELES FYF BAS Y7t A/ FRFFE 2 AolB UehiA ¥grom, A= &

fhol Ad2A% Ad71gl mls] ozt WA YEtsten, ast b

=

%67 ARLE] WE FAR W7t Ao SR R A

] = AE =R}k Color value
o= (%) L a b
& F HE) 35.46+1.02"°% 72.21+6.34% 0.78+0.82° 7.66+0.16
X2 Bt 38.83+0.63" 70.89+1.19™ 10.69+0.62° 28.98+0.32"
A S B 36.67+1.47 84.82+1.25° 2.39+0.23° 14.92+1.09¢
= ZuF 2 38.75+0.56° 68.88+0.99¢ 4.40+0.65 34.06+0.65°
e o2 He 33.69+1.48" 75.71+1.73" 1.20+0.73° 6.52+0.19°
Y ST 37.84+1.00" 73.53+6.79™ -1.27+0.42° 6.29+0.10°
S5 HE) 36.50+0.93" 61.45+1.75° 2.90+0.73b° 8.70+0.03¢
x|z 2 37.16+0.92° 72.41+0.82% 12.86+1.14° 29.52+1.16°
. S B 36.48+1.25 80.87+8.18" 05543620 18.77+8.21%
& Zu Bt 36.03+0.68% 68.90+4.73% 4.23+2.42° 25.13+12.95"
e o2 He| 34.74+1.31™ 64.24+8.27™ 0.94+2.99b 7.04+0.45
Y AFF 36.71+0.29° 61.55+6.40° -1.40+2.46" 10.05+2.27

"Mean=+S.D. ®Values with different letters within a column(a-b) differ significantly (p<0.05).
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ARezo mE FAZ A7 Arige RuE 43 AdE & 687 2ok Ao AF
719 ] volumee 122.30~139.11 mLeo] M=
ANe7t A7k 7199 volumeo] 7HE EL @S UEIWOH, o|F A9
o] W& xpo]rt VERA @gkth WeightS 122.00~193.00 go] WM& Vel om, =
sup Balo] Frid A7|H el weighto] foj2 o2 A Vel Specific volumeS 0.70~1.03
mL/ge] WMHE XNz oz sdr Edo] Hrig Adrjge] 7 & #he JEhith Adrige
height& 74.60~82.55 mme] M E Yelgor, S54 £43 G4 453 HUbs 479
o AL RE ASE FYAE YERA shTh

WEoA A3 Ar7]w o] volumed 113.43~134.80 mLe M E yetyon, BHo
eyt §oHoz 1A 2 volumeS YERITH Weighte 113.00~143.00 g9 W92 #e o=
T ZH9 dHd 5T HIHUF P 2 @ WER T Specific volume-2 0.91~1.06 mL/g
o M2 & B Hubvr 4 2 UERA T Height& 76.15~80.00 mme] M= X
z 2 J7br M 2 suk §2 HAUbE 7P AL gs JERTH

drge) Ry Z4ATe de MR

ok

1
i

oJEE

o
@&*s

[e)

A
N
o
(ot
N
18
o
<

S,
—

3

D

rl

>
rlo
A
o
i

T 68 AF2To W2 BAE M7l dr]ge 13
A% R Volume Weight Specific volume Height
25 (mL) () (mL/g) (mm)
ST B 136.75+0.14"2  193.00+29.70° 0.72+0.11° 82.30+0.42°
x| = Bt 126.11+2.38" 122.00+5.66° 1.03+0.03" 82.25+0.07°
A ST B 122304136°  150.50+3.54% 0.81+0.03% 74.601.41°
= sl Bk 126.21+2.26° 122.50+3,54° 1.03+0.01° 82.55+1.20°
o olEE By 13911+1.05° 152.00£8.49™ 0.92+0.06™ 81.15+0.35
FHY AT 128.61+4.76" 183.50+10.61° 0.70+0.01° 77.55+1.77°
S5 R 115.70+0.61° 118.50+6.36° 0.98+0.05™ 79.25+1.77°
x| = Bt 113.46+1.00° 113.00+2.83" 1.00+0.02" 80.00+1.70°
B! S B 11343+083°  127.50+12.02" 0.89+0.08° 77.7550.21°
T sl gt 12038563  114.00+141° 1.06+0.04° 76154049
o oprt Byl 134.80:4.14° 143.00£11.31° 0.94+0.05" 78.05+1.63"
FHY AT 124.92+3 88" 138.00+4.24° 0.91+0.00° 79.05+0.07"

"Mean=+S.D. ®Values with different letters within a column(a-d) differ significantly (p<0.05).
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#6905 AFesol hE FAR A7k 49l A 2Age 24 Aol Ae A
w b

gt BAls H7F A71H9 hardnesse &4 % HI7FUF 7 2 w3 UElow, adt
B2 HA7 ot b BGe ks Uebdth Adhesivenessye H& ol RE HIFTUE -26.52

gsec® 7 & ()9 @S UEoH, o9l Aee FAR BE FoH] Aol7F vE
Al bt} Springinesse 0.58~0.739] MY 2 YElgon, Xz B HIrl bt 2 S
Uetdlon, £ ol FHS IR SFF HUbe AR AolE YA sk
Cohesiveness= 0.15~0.28¢] W92 A= B F77F FYdo=2 & e Uedorn, 35
HEfol e ol el HAUFREY FolAke UEhbA skt Gumminesse A= £ &
T B AU folH R 2 s UEon, o] ANEEL FARY WE FoAE
Uel) A ekttt Chewiness:= 391.39~830.77¢] W9 E Xz Euz &44 B H7l37 7}
2 =2 s UEEth
WEs A FAR F7F 27199 hardness 2893.36~8634.24 g W2 &5 &% FH
N7F frelHoez Z e Jebith Adhesivnesst -501.09~-135.17 g.sece] ®ME UERGO
W, A2 &%, S 2% 293 39 82 27U 7HE & 2009 #E UEHoY AR
)

A 9kkth. Springiness= 0.63~0.772] MY E YEehyow, = B AHv}

o

o 7 2652772 UM 2 ‘% ‘/}E}‘z‘iofﬂ sHF Bl 522812 71 22 #e vERd
o =7 v 9 s H7hre gumminesse ZkolE WERAA] eigtth. Chewiness
349.83~1602.44°] WA Z S B HAI7MOA 7HE & s Yeien, v B Ho
= 7 Be 7-e Uegoh

Ws A AR H7F 27199 hardnesse A2 AAT AlmSol Wl gtol =LA yE
woy, 3uk B Y7ol hardnesss W% AAE A B/ @e S UEith Adhesiveness
= WUF A AEEC] A2AR AEE & ‘—’# 19~10009) & k& dERRT. Springiness,
cohesiveness, gumminess, chewiness®] A3} T3, W% A& AREY Fo] ¢ =4 Yew
oy, 3 B Hubgre W% A A3 7-$-ol springiness, gumminess, chweiness7} A& %+
g AgA A B Fhs UETH

>
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F 69 AR2=d wE BAT Ayt Arge] A3
A7 Adhesiveness | . . .
e A= Hardness(g) (2se0) SpringinessCohesiveness Gumminess  Chewiness
S5 BE  Bye95? 33388 0800 01600 62BN H139+1B1Y
A= Bk 4M946i51725° 0974067 073007 0800 NIR56:21683 8077415413
a  SFFET 6IBTHADNLZ Q%118 0007 020:000° 1BABIAY A6HNE
= gl Hok 3BMUPBINE 1484126 050 019:001° 631496 AR1446F
Bo olRe BE 4856HB760° 265205 06#001°  015:0020  7211442A210° 48800414287
FEY FF S0 0466013 062:008°  017:001°  SBI7HINP 5578414090
S5 HE) SeB26:3391° 43836167567 000 025:00F 1441416842 IA57+10865°
= 2t PRBIBUH G5B 0774008 0311008 13817323121 105041420112
g ST ET SMVY 25T 063004 029+008°  26R77+42030" 160244421347
s sl Bk BBH2HD 1B 0674008 018001 528147BH 3983504
Ho ot RE $U13i874S  HL00E3067 068002  025:00F  110009:3174F 723243198
3 AFF DUBHBF  4PMRE 063008 0274000 14531341533 R291+141.08°

YMean+S.D. ®Values with different letters within a column(a-d) differ significantly (p<0.05).
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ox
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o
rot
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o mx

!
I X
il

, ol9le) A=

&
}"3'

N,
l-O‘l
B

B I

i

o
flo

B o ©
© 1o
N>
}011

o

I
Mo
e
[

Mo dg
S
i
2
)

e 77 6.374,
~5.678 o] HFE WATH
Ehlon, B g

7199l #5H7H =
Az, 2J#e JV|E %
B2EL 6.33~6.67H0%

g4

SR

ote] 718 %
FHA WE Aole YERA
A7FT7F 400802 EA dERoy, BE ol s
2.33~4.674 9] MHZ YEEoH,

3
]

T
)

A =
:y

of W Aol E

o] 6.33490 8 o AHi= uk

= 4.33~5.67H 2 HFo]T

7|55 6.33~6.67F,
w2 WE Aol &

7hel 2d3E

JESR )

=
AA Aoz HE o5z

E 709 YeERQT
A7V 77 5.0080 0.2 ok
e A] 2

gl 22739 7

u]-_q]
UFER A
FH g

6.3319 M52 AEto]= UENA
N w2 HAFE

2 ol
S

56789 HIFE ANEE
7(

dFF HIE 73
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o A ZHo|x , 33} 5% 2UE 3
e Mr1Ee A 3F ARA Hol FA B3, B SHAA B st by AL

® 70, Agewe we RAR W7k ArHe] BeP I BE HIh
oz e sy 3 o ey O
55 2 6.33£058"2  6.67+0.58" 5.33+0.58" 267+058°  2.67+058"

AR 500£000°  533+058°  4.67+058 4.000.00° 4.67+0.58°

2 S B 633115  567+058" = 4.33%1.15° 233:058° 233058
= o B 6.67+058"  567+058"  533+058"  3.00£0.00°  3.00+0.00°

Ho ol Byl  633+058 5.33+0.58° 4.67+0.58" 2.67+0.58° 2.67+0.58°

FAY T 6.67+058" 633058  5.670.58" 4.00+0.00" 4.00+0.00°

ST HE) 6.33+0.58° 6.67+0.58" 7331058 667058 667058

Xz B 6.33+0.58 6.00£000"° 633058  6.00£000°  6.00£0.00°

. S B 6.67+0.58° 6.00£000° 633058  6.00£000°  6.00£0.00
s sl 2k 6331058  633:058" 633058 5334058 5.33+0.58°

HO ol He 6.67+0.58" 6.33+0.58" 6.00+0.00° 5.67+0.58" 5.67+0.58°
Y SFF 6.67+0.58" 6.67+0.58" 6.67+1.15° 7.33+0.58° 7.33+0.58"

UMean+S.D. ?Values with different letters within a column(a-c) differ significantly (p<0.05).

- g gl el MU A 8l vlEe] mE Alxsd &Y

A nge WA g g 1, 2, 3% Frbste] He Axdtuy FAEARS 2AEHITH
H71E 0% A7V 1% H7TE 2% H7TEF 3%
e = | o .'" e B e ——

]

! |

a8 19, #38 HULES gEste A28 Aoy
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38 195 " oib) 38 J7EES
Atge 2 *47]UEL] Baler g A
yelgton, & Hr f5% 9 % I
7 BE zbo] Ayl 9% 2 Ayleke) whE

%, 2%, 3% 7Fste] Axd drigelty. & 71L [
SA3 dyjo|t}, RIS 37.32~37.59%2] HLA=Z
Fe27F dehdA] et A= 54 A3k L, a, b
oA LA et

rlru mlm

o) -
=~ T
27}l o}

F 7L} A7 S gt Axd Arwe] FRIE 9 Ax
= 7} 2k ZR3 gk Color value
(%) (%) Lx* ax b
0 37.59+0.51"% 88.46+0.15" -0.98+0.03" 5.94£0.10
1 37.64+0.25° 88.43+0.12° ~0.98+0.02° 5.98+0.03"
2 37.48+0.40° 88.64+0.33" -0.96+0.02° 5.98+0.07
3 37.32+0.09° 88.74+0.21° ~1.00£0.05" 6.15+0.11°

UMean+S.D. ?Values with different letters within a column(a) differ significantly (p<0.05).

728 A AUlEe Delstel AT Av|9e BuE 24 AW, volumed 1% H7}
T7F 14142 mLZ 7} =& 2 yetl o, 2% 3% AV TPl vlE] $e {he
eyt Weight2 2% H7F7F 12333 go 2 714 &2 S YeElW oW, 3% H7/4+=
11667 g0 714 @ @e Yt LaskTel 1% W77 weighte fo48 Ve

e 2kth. Speicifi volume-2 1.11~1.18 mL/ge] W= FH 79 1% H7H7F 22 e YEl
om, F& 2%} 3% H7MTE FARE YEhA ekdth
72 A EE gstel Axd 49 vy
7 = Volume Weight Specific Volume Height
(%) (ml) (g) (ml/g) (mm)
0 140.20+0.24""? 119.67+2.31%" 1.17+0.02° 77.13+1.85%
1 141.42+0.38" 119.67+3.06" 1.18+0.03 77.97+0.32%
2 137.29+0.38° 123.33+1.53" 1.11+0.02" 77.17+0.31°
3 131.87+0.37° 116.67+1.15" 1.13+0.01° 79.83+0.65"

"Mean=+S.D. ®Values with different letters within a column(a-b) differ significantly (p<0.05).

a7

gejste] A=z
7holl wlsl H7hel ghel =A vEston,
&S YeRt} Adhesiveness=
Springiness= 0.47~0.50¢] WA= FH& H7F #
Cohesiveness= A 7F17F 0492 A7FFo H3) fox oz A JEhtoH,

Mg e A =A% 57
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AINE 73), hardness= F
A vl FUHgk wel frol FUkshe=
A Wrre Zobel mel &2 ol Heolmow ZilaAr)

D ou sbgel hE Aol

JERRA s¥gk

o}l jatal

A7t A



A7 e g2 2o)lE Yel A &th Chewiness:E 2%<} 3% A7V 7 Z+z: 7.58, 7.952 7}
T =2 S el oy, F A8 foat=E UERYA] &gkt

F

q7FEF . . . .
k ( o/} ) Hardness(g) Adhesiveness Springiness Cohesiveness Chewiness
(6]
0 18.27+0.54"% ~88.15+40.25 0.47+0.02° 0.49+0.01° 4.23+0.30°
1 17.77+0.76” -175.36+3.96" 0.50+0.01% 0.53+0.01° 467+0.16°
2 2768+1.91° -296.63+20.39° 0.50+0.01% 0.55+0.01° 758+0.63°
3 29,67+1.79° ~284.69+1657° 0.49+0.01° 0.55+0.03" 7.95+0.15°

"Mean=+S.D. ®Values with different letters within a column(a-b) differ significantly (p<0.05).

B8 AT Sl AxF WHe BEPACIEE B ASE E U Lk B
o NEEE FAAPS 1% AT FOA4E JEhhA o, 3 Yool FAB4E
slgo] 7155 HEh WA uebgth @3t wel JEEE B8 A7 K 2 b mE
Aol UEhhA egkth 2A7e JEEE FAMTE 1% AT e A4S wgow,
2 ol el W HMe =P JEEe] FHP AolT UEhhA Wgith AWHA %
£ 1% AT FAATS B A4E GEom, 2% ol A8 Frke MrHe B
2 SRy £A e GYS MAE oz BuA

£ 74 4% ANFE DS A Ao19e BEBACIEE B
oz - : AT
g ¢ * = AL

0 7.00 + 0939 638 + 1.19° 6.75 + 1.04° 6.63 + 0.74° 6.75 + 0.71°

1 6.75 + 1.04° 613 + 1.25° 6.63 = 1.06° 6.25 + 0.89° 6.63 + 0.52°
2 650 + 1.31%° 6.00 + 1.31° 6.13 + 1.36° 5.75 + 1.04° 5.88 + 1.25
3 5.63 + 1.06° 6.00 £ 1.25° 6.13 + 1.46° 5.75 + 1.16° 5.38 + 1.06°

"Mean=+S.D. ®Values with different letters within a column(a-b) differ significantly (p<0.05).
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E 75 A2 EF, A7 Y 2 g nE A" A5HIHOIEE 37D
Eal A7y T ) Z) bk & o]
H = k1l i3 o} Z A7} bl
%‘ _ﬁ_ Ho]-]ﬁ % ) 9] JC]_- 6(-) AN 1a 7] i E
5 613+0.83"?  638+092°  6.25+1.04° 7.00+1.20° 6.25+0.89"
A=
10 5.63+1.30° 5.75+139°  563+1.19° 6.63+130°  550+1.07°
7] A
10 7.25+0.89" 6381119  625+128°  6.63£119°  6.63+151°
Egy
20 7.00+1.07° 488+136°  513+1.25° 625+1.49°  4.75+0.89°
5 7.75+1.49 7381300  625+139°  6.88+1.13° 6.88+1.64%
M=
10 7.63+1.19° 738+074°  688+083  7.13+0.83"  7.13+0.83"
EL
10 6.75+0.89° 625+089°  613+1.36"  6.63+092°  6.38+0.92"
EFY
20 6.38+0.74° 538+0.92°  538+1.19°  625+149°  538+1.19°
5 6.38+1.60" 638+151°  638+130°  688+125°  638+1.19°
M=
=3 10 6.25+1.39" 625+149°  650+1.77° 6.75+128"  6.63+1.41°
2z = 10 713+0.35° 538+0.2F  525+0.71°  588+0.83"  5.63+0.52%
EFY
20 6.50+0.93° 4754071°  4.63+052°  513+136°  5.00+0.53°
5 6.63+1.51° 6.63+1.30°  6.75+0.71°  6.63£1.60°  6.50+1.20°
M=d
o)A 1] 10 6.63+0.92° 638+0.74°  688+113" 688064  6.75+0.46"
XY 10 6.75+1.28" 563+1.06°  613+t1.64°  6.00+1.41°  6.13+1.36%
Egy
20 6.63+1.30° 5134099°  513+099°  550+1.07°  5.25+0.89°

YMean +S.D(n=32).
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762 WkEEo JAE 2Yste] Alxd HdriHe =23 54 ZIoltt. 30Me| hardness
+ 3918.98g0.2 20M AlEHT Z7 =2 S yEellon, adhesivenes= 30M Al £7} -537.32
g.sec, 20M Al =57} -628.04 gsecZ YEMST} Springinesse} Cohesiveness= F+ A& EF H| s
g T e UEHY FAE AEdE E5E5FE U+ gumminessE 30M AlE7F
20M A2XRT =4 Uelgth Chewiness= 30M Al &7F 964.73, 20M AlE7}F 980.17= 2] =}
o7} wm|&tA UEFRTE

b

76 WEEe] YAE D Hr)we) x4

A 2Y Hardness(g) Adhesiveness  Springiness Cohesiveness Gumminess Chewiness

20M 380070320457  -628.04+129.75 0.54+0.02 0.47+0.01 1795.57+19445 980.17+112.13
30M 391898428599  -537.32+101.49 0.50+0.01 0.5040.01 1952.31+148.27 964.73+78.25

D 90M : #¥==7] 20mesh, 30M : A*=~] 30mesh. ? Mean+S.D.
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¥ 77. EE JAE 23 Ar|ge A5}
=7} Znkz o)
A =b
= AT =3} 224 o3k VNEx
20M 5.80+0.45% 6.20+0.45 5.60+0.55 5.20+0.45 6.80+0.84
30M 7.40+0.55 7.40+0.55 7.40+0.55 4.40+0.55 5.00+0.71
D 20M : A¥E=7] 20mesh, 30M : AE=7] 30mesh. 2 Mean+S.D.

- 2o TRl B FHUF AT FASH AT

3o FF = Sucrose(Control), Maltose, TrehaloseE 15% A 7}ste] SHEFE A %311 =+
EAS A3yt

THL
a8 21 B E{HE sty Hrg Aoy
D CON : Sucrose 15%, MT : Maltose 15%, THL : Trehalose 15%

Fo FHE Dt Hrig Arige FEESH SHAIHE 78, MT(40.46%)
THL(39.97%) > CON(39.67%)2] =M= FE&FFo] yelyt. M= =4 Ay, MTe THLS
CONell w3} H= el L #ta A=l b o]l =4 vehron, & A5k Fox7t vet
A okt a #e ZE AE7F 209 #e yElWon, CONAEY} 7 e 3(-)9 3
< Yehgig.

78, Fo FRE 2Este] HUE Arge RS
gy Frtar Color value
(% L a b
CON 39.67+0.16""? 76.57+1.41° -1.09+0.07° 5.67+0.26°
MT 40.46+0.28° 79.31+2.24 -1.26+0.10° 6.43+0.06°
THL 39.97+0.34% 80.79+0.93° -1.18+0.08%° 6.19+0.08°
U CON : Sucrose 15%, MT : Maltose 15%, THL : Trehalose 15% “Mean+S.D. *Values with

different letters within a column(a-b) differ significantly (p<0.05).
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®E e 3o FTHRE DU H7 Arzigel Hyg A3 Z3%=E, volume
135.29~140.50 mLe] HHAZ Al&IFe] F9AHR Aol7l YelyR] &kt Weight2 CONoJ
13550 go. 2 && HI7Ig A& Hl8] =& @S YeERTh Specific volume2 CONe| 1.00
mL/go &2 @& s yeilorm, MTe9} THL AEIFe Foate UetuA] skt A7je g
Height2- 77.80~79.15 mm= 2o F7ol WE Fo27F HEbA] 3t

A
et

k

79. Fe] FHE deistel ArkE drlHe )

Volume Weight Specific volume Height
A zb
(mL) (&) (mL/g) (mm)
CON 135.29+6.28" 135.50+2.12° 1.00+0.03" 78.55+0.21°
MT 139.03+0.17° 127.00+0.00° 1.10+0.00 77.80+0.57°
THL 140.50+1.94° 123.50+2.12° 1.14+0.00° 79.15+0.49°

U CON : Sucrose 15%, MT : Maltose 15%, THL : Trehalose 15% ?Mean=+S.D. ®Values with
different letters within a column(a-d) differ significantly (p<0.05).

oft
Lo
of

THE Elste A= ArHe 22 54 A= #F 803 T Hardness= CON
To] o2 F27 2l Zo]E Yerl o, Adhesivenesss= THL®] -415.97 g.secZ 7}
S Yeld Rt} Springinesse =S Al&7F 06602 3o FFo wE 2o]lE E}
t}. Cohesiveness= MT7} 0.58% 7Hd o kS Ve Sla, CON3 THLS foxt
A ¢kkth. Gumminess= THLo] 1233.342 7} w2 kS Yeuiler, CONg MT
416.69, 1403.66 2.2 Almzte] ApolE& YERHA &gkth.  Chewinessi= THLo| 74 gt
et e CON# MT+= fFo27F e A] ettt

v
H
s
.
v
NI

ol

Hir
& flo
56

R}

Mo rr my =
i
o
_ =

AN
tlo 1

4|
S
ot
lo
of\

FE 2t A Mr1He] 247

A8Y  Hardness(g) Adhesiveness Springiness CohesivenessGumminess Chewiness

CON  AU8$501+16680° 5R27H0767 066005 056:001°  141669+7237 9B12+9389°
MT URBHAFITS  HLARA 068003 0584001° 14086627568  9H0.9B+5621°
THL 219085:905° 4159741768  0.66:0.02° 055:001° 123334+1245°  80835+61.9°

D CON : Sucrose 15%, MT : Maltose 15%, THL : Trehalose 15% ?Mean+S.D. PValues with
different letters within a column(a-c) differ significantly (p<0.05).
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oy 2o FRA wE fFoxke vERbA @stth gl THLo] CON# fo&Ql xtol&
LR A @kgrrd, 22)7He THLO| 7.504 02 %o M2 weroi} CONT MT A8 57
dol froldl Aols YEeRA ¢hgtth MWkH ] 7|5+ THLe| 7508022 71 &2

£ 4o CONH MT& FYx5 vetAl etk CON sucroseE FH7Hg 2o
th4l3te] TrehaloseE P& 2ol 27199 #FZH SHAA F2 HVME 948 F

T A

i
o o

tlo i <)

50
0
N

ol

tot

3 8l 7o FRE 2yste Mg AriHe] deHriUIEE I

A BEIE) % B EX R Ehisie
CON 6.000.82" 6.75+0.50" 6.75+0.50" 6.75+1.26" 6.250.96"
MT 6.50+0.58" 6.25+0.96" 6.000.00° 6.25+0.50° 5.75+0.50"
THL 7.25+0.50° 7.00+0.00° 7.00+0.00° 7.50+0.58" 7.50+0.58°

U CON : Sucrose 15%, MT : Maltose 15%, THL : Trehalose 15% ?Mean+S.D. PValues with
different letters within a column(a-b) differ significantly (p<0.05).

- A5 FROS A g oI FHYF AF FASY AT
+ Guar Gum, Carrageenan, Carboxymethyl CelluloseE 1% FH7}ste] 49

FE Axsn BAEYL AFSHAL

o
&
o
i
fn
o)
I

O:

CONY GG CcG CMC

0% 22 A4 SRS A8 AVY

D CON : Control, GG : Guar Gum, CG : Carrageenan, CMC : Carboxymethyl Cellulose

TEOIES HUlet A3 Ar|He| FEIFTFH AMES SAHT Aioln.
71w o] FRFFLS 39.31~41.03%2 B Z CONo| 714 v FREFS ,
S AR fFolAE UEhAl Edth M= 34 A, L kS 84.88~86.56
o M= AR FAH 2ol YERHA 8kth a @2 AR B2F ()9 #es JEe
™ CONo] -091= 7Fg 2 @< veHley 54 S=0lt /75 AR
UERRA] T b 32 6.82~7.099] M2 UEhgton L ghe] Axtel o] Algzte] folxt
= YERA &3t
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¥ 82. M5 FEoluE A& A" TR
Az TRt Color value
(% L a b
CON" 39.31+0.11° 85.42+1.32° -0.91+0.09% 6.82+0.16"
GG 41.03+0.63" 86.56+1.48" -1.07+0.02° 6.90+0.24°
CcG 40.54+0.31° 85.65+1.94° -1.04+0.08° 6.94+0.25%
CMC 40.36+0.23° 84.88+0.52° -1.12+0.05° 7.09+0.06%
U CON : Control, GG : Guar Gum, CG : Carrageenan, CMC : Carboxymethyl Cellulose

Mean+S.D. PValues with different letters within a column(a-b) differ significantly (p<0.05).

AFA ZEOEE o] &3t Axd A7|He Hiul= 3
mLE Al&3Fe] FEg 2ol E YEhi Al &4l
vloume, heighte] 23 =
of W&

832} Zt}. Volumee 118.15~121.86
Yepdith A9 9] weight, specific

54 gRolTe At A% R FF

>
>
gg
2y
r& oty

[e)
o
25 volume¥® FAMSH 75“%9_3

frelHel Aoz YA ekttt

E 83 A5 BROIEE H8W Hy|wel By

NEL Volume Weight Specific volume Height
(mL) (& (mL/g) (mm)
CON 118.15+2.12° 133.00+£8.49° 0.89+0.04" 74.95+1.06"
GG 121.86+3.16° 133.00+1.41° 0.92+0.03° 75.85+0.49°
CG 118.49+2.71° 131.50£6.36" 0.90+0.02° 77.05+2.19°
CMC 120.28+0.82° 136.50+14.85% 0.89+0.10% 75.00£0.14"
Y CON : Control, GG : Guar Gum, CG : Carrageenan, CMC : Carboxymethyl Cellulose

Mean+S.D. PValues with different letters within a column(a) differ significantly (p<0.05).

37HA 9l %

NFA F2ole

m{m
N
2 oo

g Ar|He] 227 FA A= F 843 o) Hardnesse=
CMC7} 4403.63g2.2 718 =& e Yetdilon, o5 AL AZEL 3218.90~3493.99g2.
2 A8 #9223 Yeh A 2gkth. Adhesiveness:= CMC7} -837.72 gsecE 74 we& &
o] <& YebAth Springinesse CMC7} 0.612 7Fd Eo +e Uetwon, CG7l 0422 713
& x5 yEhTh CohesivnessE 0.38~0.49¢ M= velhytom, CMC > CON > GG > CG
o7 FoA<Q Zo]E YEFITE Gumminesss CMCr7} 2173.200.2 7 =& #2 YEUA
o GG CG7F 7V w2 4 yebd o Chewiness= CG7F 516.07% 71 w2 #g e
Uloy CMCE 1363.742 7H4 & 32 el

M >W~
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i 84

P

G BROEE AT MrH 247}

A 8Y Hardness(g) Adhesiveness Springiness Cohesiveness Gumminess Chewiness

CON 3493944312  _-6060+13007  052:008° 046:00 165881747 81120466’
GG 318400 43926178448 0492002 043100 1360.64:28F 678647669
CG  38AN21628 41269 042008 038:001°  1217329050F  51607+63,00°
CMC 406338188 877241868 0612002 049+001°  217320:22407 1363.74+197.35°

D CON : Control, GG : Guar Gum, CG : Carrageenan, CMC : Carboxymethyl Cellulose
’Mean+S.D. PValues with different letters within a column(a-d) differ significantly (p<0.05).

Ll

S FRO|TE o gitel A=Y Ayl W kS AAF Aolth, Hr|H
T CMC7F 750802 71 &2 HAFE 4o, CG= 500802 BE £
%1tk CON3} GGt 6.00% o]0z ol@e] 7|5%7} A BAHUL & 7%
S5 CMC(7.173) > CON(6.50%) > GG(5.83%) > CG(.00:)e A= UEwer GG CGe=
Efo Foz Mrlwe F S5 HeolA A WrkE oz Asdth g JEmE
CMC7} 7.67H 0% 713 2o A

=
=

5 wokth ArlHe] 2A7 7| EEE OMC/L 7504 0% 7b e H54E dlen CON
C b =

()]

Ir
ol
o
o
o)
o
fru
>,
Frtl
il
ofy
=2
>,
NI
X
o}

TE A7"o) HE3hE 49 CMCE o] &3le Zo] B4l Sl £& 73S Vel

= Aog Add

¥ 85 A FEoEE A& ArYHe #5HIUIEE B
AE 51 (4) 3 9 2qg oA

75 %

CON 6.67+0.52° 6.50+0.55" 6.50+0.55" 6.67+0.52% 6.67+0.52"
GG 6.33£0.52° 5.83+0.41° 5.83+0.98" 6.17+0.75" 6.00+0.89"
CG 5.50+0.55° 5.00+0.00° 4.50+0.55° 5.00+0.89° 4.67+0.52°
CMC 7.50+0.55° 7.17+0.41° 7.67+0.52° 7.50+0.55" 7.50+0.55"

U CON : Control, GG : Guar Gum, CG : Carrageenan, CMC : Carboxymethyl Cellulose
Mean+S.D. PValues with different letters within a column(a-c) differ significantly (p<0.05).

- 120 -



' OF AFY FEAEH A7
4t ©53E B &i(bacterial o -amylase, Spezyme LT 300), @& R F4
(Protease), A%} 38 & A(Candida rugosa, Lipomod 34MDP)E z}7z} 3 7}ste] ZHAHFE A =%

S1 BASAHL ATSHAY. BFE Ba 5 2 9wy B BAE P Az

AlF F A7ge dglen dF oL BE2 ArjgomA o 8 2ALE A8
xote] A& JYD 5 YAHTE 23). SHHFO| SdtE Zol S0 @i R &
At AYPeR] 4o Ao BUHUY wEhd E AFME =T CONF A IEs) &i
E 713 LIES] Agwk FAEA Agshth

LIE

a9 23, 845 HUVEl A3 Ar)w
U CON : #&7}% 100%, CE : Spezyme LT 300 0.2% 37}, PE : Protease 1%, LIE : Lipase
0.01%3 7}

FE 862 BEA F, AT E4E AR AUH Y FESEHR AEE ST Aol

A7|w ol FRrEES CONol 39.31%, LIEZF 39.34% = SAE z< JYeE it
l:,_

gy TR Color value
(% L a b
CON 39.31+0.117 85.42+1.32 -0.91+0.09 6.82+0.16
LIE 39.34+0.49 85.64+0.97 -1.00+0.09 7.06+0.26

U CON : #7}5 100%, LIE : Lipase 0.01%37} ?Mean+S.D.
FEAE HA7elY Az2d Arwe] Rul2 =43 A3NE 87), A E CONIH LIEE volume,

specific volume, heightell Al A|E3te] 2 ztolE YEINA R Hl=d FF9 s UYER S
™, weightoll Al ¥+ CONe¢] 133.00g, LIE7} 127.50g0. 2 ¢Fzte] xto]S JEhyith
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¥ 87. EAE H7ElY A x3 ArjyHe] EHu

NED Volume Weight Specific volume Height
(mL) (g (mL/g) (mm)
CON 118.15+2.12” 133.00+£8.49 0.89+0.04 74.95+1.06
LIE 110.67+3.33 127.50+13.44 0.87+0.12 75.60+0.99

U CON : #&7}& 100%, LIE : Lipase 0.01%37} “Mean+S.D.

¥ 88 EAF WSkl Az Hrge 27 23 Azt AYRY FaF AP
LIE+= hardness, adhesiveness, springiness, cohesiveness, gumminess, chewiness®| 3t&ofA] &L

= CONT §AH3 g el

A &Y Hardness(g) Adhesiveness  Springiness Cohesiveness Gumminess Chewiness

CON 3137435638 6103010483 0.5140.01 0462001 162985424525  82744+195.08

LIE 399.43+197.09 -740.15£117.10 051004 0451001 180.63+44.66  867.46+70.88

U CON : &7}5 100%, LIE : Lipase 0.01%%7}. ?Mean=+S.D.

FaAGRN 245 FUste] Az 271He dsHrt 23=, LIEx= CONd
3 Z

= !
s S, F W =A% NEE FrhA BT 6008 oo HEE wgrom Auz
=]

ZxE LIEZF 650822 CONG.83H)d Hl3] ¥ H4E wgith AEs] 848 FH71shd
A71go 2 AzxFoZN CONF FARRE 71AE 2AE 7HAHA #FZ SHAA F&
NEEE AL F e Aow BuHAUG.
E 89. E4E Hrlsld Az Arige] #FHIEE H7D
- Z 8l & o
A= < () & ot =27+ TNew
CON 6.00+0.63” 5.67+0.52 5.83+0.98 6.000.63 5.83+0.75
LIE 6.50+0.55 6.33+0.52 6.50+0.55 6.50+0.55 6.50+0.55
U CON : #7}5 100%, LIE : Lipase 0.01%% 7} “Mean=S.D.
- 54 H3E 02 A AL AL AT
o] AFE vgoE Ah BEFES o8 AAE H3 “/‘f(Trehalose), 44 2ol
(Carboxymethyl Cellulose; CMC), & 4(Lipomod 34MDP)e] Hj§HH] & st AR E A3t

(5 50, OI% olga AT 5, ArHe Azckn FATAL ZARY
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(1 : g)
FA = A=
AR
A7FF A A= Trehalose CMC Lipomod 34MDP

CON 89 1 10 - - -

TC 73 1 10 15 1 -

CL 87.99 1 10 - 1 0.01

TL 73.99 1 10 15 - 0.01
TCL 72.99 1 10 15 1 0.01

U ® 560l JERLS

E 1S EA PR of8F Ar9e FRUFH AEE ZH Aotk FRIFL
U

37.97~41.49%°] M= YElst e 41.49%= 7V & FETEFS

A B
g_?i_l,
ol

o]

3 TCL CONol Hls] @& +ES#e et Ax 34 4%, 9=8 Yt Lge
85.42-87.359] W92 LpErom Ea BEEBL o4d 47" AR §o)H Aols
BhubA @itk HAEE UehE a ghe CONol 7bg 2e (o] #g vehllon TCsh TL
ol 744 2 (9 e Yt FAEE Uehs b @S CONo| 6.822 713 2 zhe v
Wow CLol 6352 74 22 g UErdth TC, TL, TCLS A 23te] o35 veh)a o

ket
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#F 91l 54 HEFES o83 Yo FEFH
R SR8}k Color value
(%) L a b

Control 39.310.117% 85.42+1.32° -0.91£0.09" 6.82£0.16"
TC 37.97+0.37° 87.35+0.92° -1.04+0.02° 6.63+0.17°
CL 41.49+0.37° 85.84+2.61° -0.98+0.07° 6.35+0.27"
TL 38.13+1.13° 86.89+0.53° -1.03+0.07° 6.65+0.16™
TCL 38.03+0.43° 86.61+0.89° -0.99+0.04% 6.59+0.22%°

V' z 560 UEIWS

significantly (p<0.05).

?Mean+S.D. PValues with different letters within a column(a-c) differ

BA EFES o839 AVige RIE A Adde F 920 yERAH Volume2 CLO]
127.33 mLE 7} & &S Yehllon, ol A9 125 FYA] ZolE YEtRA et
t}. Weight, specific volume, height= CON3} &4 EB3FES o83 A7Y A&7 /93
l ZfolE YERHA] &3t
% 92 84 BEIES o8& HrjHe R

A=) Volume Weight Specific volume Height
(mL) (g (mL/g) (mm)
Control 118.15+2.127*) 133.00+8.49° 0.89+0.04° 74.95+1.06°
TC 121.69+2.95" 131.50+4.95° 0.93+0.01° 75.70+1.27°
CL 127.33+1.82° 137.00+2.83° 0.93+0.01% 76.80+0.71°
TL 118.76+1.22° 128.50+7.78° 0.93+0.05% 75.50+0.00"
TCL 119.57+1.48" 133.50+7.78" 0.90+0.04" 76.20+1.13°

D g 569 JElAS  “Mean+SD. PValues with different letters within a column(a-b) differ

significantly (p<0.05).

T4 BIRES ol§F AriHe 2ANSE AT AAE # 930 YEHl e, hardness=
TC, TCLe] Z+Z+ 4018.12g, 4012.14g°.2 714 Uelyl o4, CON, CL, TLS & &
o2 AEZEY FoHQl AolE YERA &kttt Adhesivenesse &4 EIEEC @E foxt
7F YebA] ekgktt Springinesss CL3 TCLe] Z+zb 0.63, 0.61%2 74 =& [BR= RS
Cohesiveness= TCLo] 0.48%2 7} =A velgrom, CONol 04302 7} WA eyttt
Gumminessi= CON©o] 1304.84% 7} w2 S yeElith Chewiness= TCLo| 1159.28% 713
Z S Yoy CON2 703.330.2 @2 kS YEeRiTh

[e)
*he
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Al &Y A7t Hardness(g)  Adhesiveness Springiness Cohesiveness Gumminess ~ Chewiness

Control 3001.96+110267Y  36386+61.87 054+001°  0432001°  130484+6921°  703.33+51.81°
TC 401812413B3.66° 44436449 056+1008°  0462001° 18565547157  1055.87+74.41%°
CL  Ohr 32698783004 BRBHAB7E 063004  047+003°  154806:25312° 97820421613

TL 341647+3911°  48926+4636" 0561002  046:000° 152753637 868264929
TCL 401214421950 407627705  061:001°  048:001°  195091+14799"  115928+8058"
Control 1061298807697 752351300 084008  0302001° 31736434630 265222425885
TC 101928190007 911622120  075:008° 034002 343719380207 2557.724211.72"°

CL 24hr 85194076415 -I515143158° 0874009  034+009°  293056+81221° 2496.17+526.70°

TL B71.06+110852°° 148337230 076:002°  037+0.03° 355814468999 2712.98+481.67°°
TCL 10250 04+61841° 198843104 079+002°> 0394008  400042+44943" 3167.07+39553

Vg 560 YeERAS  ?Mean+S.D.*Values with different letters within a column(a-d) differ
significantly (p<0.05).

T E Eh BRES ol 4T HrHel BEYsl dvelth M He sl UF S EEE
wE A7} 60040 A4S wton CLol 675002 /14 B YHE wkou) g A
REW BAC FolAs dBuA gtk go JEEE el e FAR Ao
A B fol A9 Aol thehbA ghgkek Be] 7] EEE CLol 675802 713 B W5E

Aoem TL?} TCLE 5257 o2 7H w2 A5 AUt 2279 7]s%+= CLe] 7.008 &

i 1T 4
N
o
Hi

=0 =2 dglon CON, TC, TLE Al8zte] §ol37
H

50808 =A% 7|aert 7H @A BUrEAS A 2]o] 6.75H 0.2 714
o W&E dglon, TC, TL, TCLS CONel| Hls)] fojdog ve 75xs Yedrh &
S o] g3ty AW AxA IFAHAFEo|E CMCe A& &4 Lipomod 34MDPE

fot B> Hi
e
E?L’
i

o AAE o §3h= 2ol A71He] BsAd SN $5 T Ao BuH,
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X 9 a4 BEFE

o

o] &3 ArH el AsHIIUIEE HID)

78131-;(40

A gh 9] 3 ot z22 o
A=
Control  6.75£1.267*) 6.50+0.58" 6.00+0.82" 6.25£0.96" 6.00£0.82%°
TC 6.00+1.83° 6.25+1.50° 5.75+0.50 6.00+2.16 5.75+1.50°"
CL 6.75+0.96" 6.50+0.58 6.75+0.96° 7.00+1.15° 6.75+0.96"
TL 6.00+1.41° 6.00+1.41° 5.25+0.96" 5.00+0.82°" 5.00+0.82"
TCL 6.25+0.96" 5.75+0.96" 5.25:+0.50" 4.50+0.58" 4.25+0.50°

V' g 560 JeElS  ?Mean+SD. PValues with different letters within a column(a-c) differ
significantly (p<0.05).

< pin mill7 roll mill2 #EF/3ted Axz3HFoH, ol&

o] g3ty Ax3 ArH ZTAHEAHS AT ¥ 5= AE S 23 YA E o] &5}
of Az 7YY FEIFH MAEE FAHT Aot P.DY FEFFS 39.31%, RD+=
0.92%2 e A% 24 A%, 9EE Jele L 3% FAEE JEie b & RD
7} P_Dell M8l =2 @<= et a &2 F AR EF 509 #e dEHen 2449
2 Aol EhA kgt
3 95 Al HE Ar|He] RS

Agy FRotaF Color value

(%) L a b
P_D 39.31+0.11% 81.90+1.04 -1.03+0.06 5.64+0.14
R_D 41.92+0.54 85.87+0.86 -1.01+£0.07 6.78+0.17

VP D pin mill& o]48 AE , RD : roll millg o]438 A& ’Mean+S.D.

A BHS DEste] Az H71H 9 £ =43 AxE= & 969 Zo} Volumee P_D
7} 142.87 mL= R_D(124.85 mL)ell ®l3] & #< YERA S, weight2 P_D7} 136.50 g, R_D7}
136.00 go= Hl=d FHS YEdo 22 FA div] B397F 34 JEeElbd P_DE  specific
volume 1.05 mL/ge 2 R_Dell Hl3] & #<s Yepflen, P_De| height2 R_Dol #®l&| 2mm &
= & e YERiTh

-1n:
i)
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% 96, A1 W dr)ge] R

NED Volume Weight Specific volume Height
(mL) (g (mL/g) (mm)
P_D 142.87+0.15” 136.50+10.61 1.05+0.08 78.95+0.78
R D 124.85+0.60 136.00+9.90 0.92+0.07 76.75+0.92
VP D : pin millg ©]€d AE , RD : roll mll< ©]838 A% ?Mean+S.D.

® 972 A e 2Hd AAE ol &3t Ax3 ArHY =2 4 AAE UEW
t}. Hardness= R_D7} 4498.27 go & P_D(1965.32 el Bl <F 2ujold EA ey
Adhesivenessi= P_D7} R_Doll w3l & ()¢ #& YUEFH S ™, springiness®} cohesiveness=
R_D7} P_Doll wl&) <kt =4 velwth. Gumminesse} chewinesss= R_D7}F P_Doll wlaj] <F 3nj
AT & s YRt

® 97, AR g dr)de) zA7

d

Algh Hardness(g) Adlrzzs;\els)n €58 Springiness Cohesiveness Gumminess Chewiness
P.D 1963241904 2085317658 048+0.03 040+0.02 781431789 376045255
R.D 44982748584 -701+4.04 0.52+0.03 0.5310.01 28739149524 1240.76+78 24

VP D pin mllg o€ AL, RD : roll millg ©]&3k #AE. *Mean+S.D.

AR He 2D YAT olgdtel AxT UrHY BEHACIEE Frh AAE E 8
<} 2o 9#e] rIEx= R_D7F 7.00d, P_D7} 6.1748 2 Uetgton, &3} bke] Vs
RD7H 6603 o199l e BB o) DSl B9 stel Bt wEel o el

D o« D

& 7} 5.004, R_D7} 7.33" 2.2 Yyt dHkAl 7| a=&= R_D7F
2 =2 A9E Ut AESHEE 2ty Azt BAE ol &t Az 27

< roll mill2 A& YA S o] &st= Aol WA FHAA FAHZAR] &= v AL

REEE
A gl 2 &k ok =27
2=
PD 6.17+0.98 5.83+1.17 5.50+1.38 5.00+0.55 5.50+0.55
R.D 7.00+1.10 6.67+0.52 6.83+0.75 7.33+1.21 7.00+0.63
VP D: pin mille o]8s AE , RD : roll mll& o]43 A& *Mean+S.D.
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- A& Testol] <]3+ L] 4,
UM HUMEA RS EAS GEste Axd A
=

9AY 9T

o\

9E 7Y AEY 2AZRS ZAHZ Axg, 3H B HUlTY ABE AVLE A9}

e AAE AIEZEY ol & AolE UEA Fsth BAEY SFF HUMT AlRY
hardness= Pea_MIX7} Pea®] kel Hls] v k& e Sm, springiness, cohesiveness,
gumminess, chewiness®] ZA¥} ol A% Pea MIX9 Zkol YA Uelytth 3% 28 HJ/l+e
hardness, gumminess, chewinessoll A WN_MIX7} WNoll Bl&] & 7k-S v}l © v}, springiness
= WN_MIX7} 0.5380.2 =& ZH& Yyelit

99 FFE AFe =33

" Adhesiveness o . . )
Al®" Hardness(g) ( ) Springiness Cohesiveness Gumminess Chewiness
g.sec

PK 4140604365524  403.52£76.79  059+0.05 0.38+0.01 157328417460  922.90+143.65

PK_MIX 423338434251 -478.64+11692  0.5310.01 0.37+0.02 1561.74£177.96  852.11+142.85

Pea 439993491739 483.74t16846  052+0.05 0.41+0.01 1816.99+386.97  943.83+230.00
Pea MIX 399591166381 -484.32+17428  048+0.04 038+0.04 153477439020 734.48+158.95

WN  493619+145.07 -272.80+10020  045+0.03 0.35+0.01 1743.631380.00  736.62+138.31

WN_MIX 481878+756.66 497.15+201.83  (0.53+0.10 0.35+0.02 1669.69£29484  891.41+238.11

VPK : 38t Bat 5% + ®7}E 95%, PK MIX : &8k B2 5% + §ABIE Az 95%, Pea
FAY dFF 15% + BIMF 95%, Pea MIX : FHY SFF 15% + BAEFE A 95%,
WN : &% Ee 15% + 271 95%, WN.MIX : &5 & 15% + BAESE A 95%.
“Mean+S.D

ZHE AEY AS5HIE AAZ Ads % 1008 2o AEHrtes 228, =%, 13
A, dFde A5E Fristdth 3 B HUbtE SAEFEE AYAE o4 AIEPKMX)
7V B, 53, 9o Axrt BE olstE WA vERew, BERAHE 500808 BHE
A5 ZEE Yeldt. 271F AAE o] &8 ASPKE 22388 £539 A5 BE o
S wou, HANH URPe FEE HEFEEG RS A0 Yegrh B3 2w A7
Fo) F ARE AW BEAA G H4E GeiKc £ BY A7 2796 s
E3E AR E o) gsldm 227 A E dFS AR &S Aoz YElt

RAY WP AhTE A4S, ELRTE AAE ol & ARCPeaMX} EAF Awr)
5804, =& 6.80%, FFAL 5804, dEd 52049 FEE YeEhgon, @Azl 7]



BEE 6A0HOR £ AFE UET O A7 AAE o] &3 ARPea)] W8] BB
2 AAE o 88 Areo] B SN 58 o ehgth

% BH Wb A%, Ut BEE o 88 ARWNE 2R ZE 7} 180408 B
£ ojalzm Uetoy, duge] A5t 640808 A UEton, £587 Rge) 3%
L o400Hte) AER WAl BAHYUT. Y, EAEREE AXE o &8 AZ(WNMXOE WN
o Ms) 5T FErt FHAAE BN, LR, 9P FE/t BE FEOE Uy
on), Wyl @=e] zHIL 2 olRolzy] WEel Arde] AwA Aol & HI4E
W Zo® Uehgth

A= =R} AdrA el
ESAL £5% B2 A NEE

PK 4.40+0.55 4.40+0.55 5.80+0.84 5.60+0.55 3.60+0.55
PK_MIX 3.80+0.45 3.80+0.45 5.00+0.71 4.00+0.71 4.20+0.45
Pea 4.60+0.55 6.00+0.00 5.20+0.45 4.20+0.45 5.40+0.55
Pea_MIX 5.80+0.45 6.80+0.45 5.80+0.45 5.20+0.45 6.40+0.55
WN 4.80+0.45 4.80+0.45 4.60+0.55 6.40£0.55 5.00+0.71
WN_MIX 5.80+0.84 6.20£0.45 5.20+0.45 5.00£0.00 7.20+0.84

U pK up 2ok 5% + A7} 95%, PK_MIX @ 34} B2 5% + &EAEIE Y= 95%, Pea :

i“' i“l =
FEY &FF 15% + B7FF 95%, Pea MIX : @HY &FF 15% + AESE AR 95%,
WN @ =5 &= 15% + 27FF 95%, WN_MIX : =5 &= 15% + JEA&E5ESE A 95%.
D

9E FEL AN ZHYR AL ELRTRLS o8 AAZ Axstgon, olF F4
Azsh W AAZ delstdn %

=
A7} 4530.29 go 2 YEl%kem, adhesiveness= -618.24, -670.75 g.sece] FFOE LERRE
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Springiness= F+ Al &3t gk Apol= obF m|mW| A YEFS T Gumminess®} chewinesse W&
A A zoll A oFTE H2 3hS UERTH

E 101 444 2 IFAAES o] &7 A5 =Ay
Adhesiveness o ) ) .
Al&  Hardness(g) Springiness Cohesiveness Gumminess Chewiness

(g.sec)
SR 40217453119 -618.24+84.40 0.57+0.03 0.47+0.01 2080.52+281.46 1191.21+210.24

WA 4530294311.84  -670.7593.31 0.58+0.05 0.50+0.01 27616120994 1357.27+229.53

U Mean+S.D.

go| ZEx7t Ash, gudte] Ax: FHAX G WA HolE eI
WA Amel EAY, EEF 2

]
_]
t
o, B FEE ZHNAYA A7 ot B2 Uehgth AwEel JEEs Z4447
] =

1o
o
b
AN
= o
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