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AAlel 1. A7 AREH]

2 ool AMEE dFv= 2017d0 E=AE Y AlFdA] e AE FYst] gE 22 GHoR AES

o AMESIATE. S Bl 4 Ao TAIZE AR F Ao AA 087 g PSS s E)7F w2

Hkok7koll A Z% (Stone roll mill, Hyukshin, Daegu, Korea)® ¥4j35}e] 20 mesh AS F33 7[F= A 852

AHE-3F AT

Ao 2. Higold 7Y Ax(Tw, dEAdY, 49 ¢ Ax)

WEolg 7MY = 13 22 FHo2 AxHNY. AV 200gd 42w 1.3g TFHEE @1 7=7](N50,
.

Hobart Co., Troy, OH, USA) 31l Tho]el& 30%7t E3t3le] B 7batm s 2 oA wrEat
A7)o A ji=E 75 WEE A4 do] Eo] Eo7A] gxsE k9 308 5

218 30%7 AU, AW WS ZEag oFE A¥8Y A Z7]1(0S-777, Oscar Electronic Co., Ltd,
=

sl Ha el 2o o] 50

mlo 4

Seoul, Korea)ol ¥Wil 23 mm *=
mn Aol Aekste] 2353

N
N
&5
i)
o
)
N
o
o
fo
o,
319
T,
_IE

# Adk gio] g 7y (dx2T)S A4 2 A 2HRIg 2 A
Ak, & o] wE Ak by el #evbd Az diAg g "D ZA9vrE Axr] (Voc-
3009D, Eyela Co. Ltd,. Tokyo, Japan)ol ¥o] ¥ 13} o] 40°C, -200 mmHg= 7t 7FdAelsle] 2417 A%
ook, U e W1, (11D 2 (IV) A8E % 13 23S 202 A7 ggzdedA 719 A2z
Az gAEATE. olwf, 40CE B AAddA AHgH HgAzrd] UehtE s @Ge Lol 22 A
st A sAdg aaE vlalsty] 9% 2ot

il

A, 2 dgoAE (A 1565 dl9])ol Al -200mmHg, -400mmHge] FrFzzdelA 2
% A9 AxA ] v dojxa Aeky spgwe] FF&o] Ao
S Swel 94T gl shAloy B o] deiele el 7 mxvka & Aol

EE ZhEe 243 Az F FA dEste] -70C WsaelA 73 WE AAsiin. A7) BE Axge

F 1
7t 7HE A =4
=Tt o I 11 v
Azt (hr) 2 2 2 2 2
<= () A 40 40 70 70
2 (mmHg) 760 =200 -760 -200 -760
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i
o
2
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e
2
oft
A
o2
o
N

100°C, 500 mmHg, 24A1%F AZ3 & =&},

gl mEw, geF 7hd Axdhe wet |l R EAE (F 2)2 2EE fo4 (p<0.05)Ae 7} gle
U et A (-760 moHg) 7} 2 AlE 119 IV 9oz =Ro] IA ZAAHJTHE 2).
X 2
ol FE EAE
=T = I1 11 IV
“(’[%;Sture loss 14 1940127 |4.28+0.14° 14.9940.54° |5.1040.73° 18.0540.71"
= 1) I: 40C/-200mmHg, I1: 40C/-760mmHg, I11: 707C/-200mmHg, IV: 70°C/-760mmHg2)Mean+SD
[5+]
3)Within a row, values with different letters are significantly different(p<0.05) using Duncan’ s multiple range test.
A 2. ZEAE A
53 ddd AR 12~14 g8 FFF 80 mLoll ¥ 100TolA 38 22la dA%ate] 60ColA 78, 178,
278 578 ZEI F WS AAGE F2 B2 105To AFRAIA ol A= B FAS 2 &
ol FAR U ahs 9o xEHER SAHSUY
2 oay Ay wad, ds A" A5 1A 5 & xdegs w xE A I g4F &
AEo] TrtehH, 7AUE IA 3 A5 119 IV &aFo] fFodor Ut (£ 3) Y AZ7F 4L 4]
22 17 1112 tixT9F Fo4 Aol7t §ldlth. "igeld 7w x8d 35S I 97] did g &4
o] Ax 9o x| gro] U FEAY 3Fe] Aol AXA] o wAHA Ferh. 28]y Ak HE
Aol =S 7] Wi F44A a1t e Helvh
* 3
ol x| &AE
ZEAHE) T = II 11 v
10 0.51+0.16 0.58+0.22 0.76+0.33 0.66+0.12 1.014+0.21
20 2)a3) ab b ab b
0.56+0.01 0.7240.04 0.884+0.23 [0.72+0.03 1.03+0.12
30 0.85+0.05" 0.8940.03" |1.20+0.11" [0.91+0.01" |1.3940.18"
60 0.9840.01° 1.0240.01°  [1.2740.12° |1.1040.01" |1.84+0.16°
1) I : 40C/-200mmHg, I : 407C/-760mmHg, III : 70C/-200mmHg, IV : 70°C/-760mmHg2)Mean+SD

[5°]
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3)Within a row, values with different letters are significantly different(p<0.05) using Duncan’ s multiple range test.

7] dlsE A Als 12~14gS FEE N (AT 7 mg/ml, AT 33 mg/mL) 80 mLoﬂ 23 100CAA 38 21
3 AFste] 60T 573 =3 § AA Fdols=E AW EV|E w2 & HEHT A 303 FEA
AX zEdE 9] FAE SASNGT. dadgaae] xgd 93 75 2o 100 mL7A AelE H olE ¢
A7l A 3027 EHstAA F4E SEE FEISNUG. AA 98 YAEE(2,000 xg, 108)3te] ¥ AT
N 2wt AY F5& 54 o)Ly
FT5E&2 Norh & o83t A3t Al 10 mLel IN AFAZE &9 WmLE Yol 4o+ #, 0.1IN
gdog HAFAT. 0.IN A g A= 0351—7]'g 149 mgell 0.IN AFS &AE& AAT s
S 2 2]

O P
oo x ol

o rlo 1o

e
ol
ol
34
kl
>
il
Lo -
1>
o2
o2
rlo
_|O_‘
&
Lo

219 (%) = 0.00585 X 0.1IN @Ak HAZE < 0.1IN A2FE 97} x Ao AF w4 x 100/Z2E He| FA

a

Aeto] TS TFEAER AE (sucrose, sigma—aldrich)E AFEstgom, AEE 0.45 um ZEE 34
% H HPLC(Alliance 2695, Waters, Milford, MA, USA)S o]&3&le] EX3lict. BEAxALS T 49 Zo] 3%

¥

I 4

HPLC ¥4 =4
Detector RI detector 210 nm
Column Zorbax carbohydrate column
Flow 1.0 mL/min
ol s 75% ACN in water
A&7 2% 30T
A R 30C

7M. Al AL Agd AR E AgEt FFESEEI O wE oz A i X
o oubel 3ol gt b HxAE © RE ARV & 8

zollAq o4l (p<0.05) S7HE 9

ALrb #a 2E7F S AR 12 #Fo4 Aol

o# F7hs Alm 11 2 IVelA 2A 13 5 A,

o

¥ 5
xo9 Wel P F4 8
e 1) I 111 1y
IS L 2)as a a
= (%) 0.48+0.017 10.4940.02 0.55+0.03" 0.4940.17 0.57+0.01"

A ER a a a a
29 o) |9 7840.64"  [8.2341.00 11.49+1.57"  [10.75+¢1.81" [12.1942.03"
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T

3)Within a row, values with different letters are significantly different(p<0.05) using Duncan’ s multiple range test.

A 4, Zo® "o mory 174 3
/\01—7] 3H 7}"1HLH /\] 12~ 14g %‘IE:’F‘/I\‘ 80 mL°ﬂ -gl_ﬂ OODCO]]/ﬂ 35 ZE].I’_ o‘i_/_,'\__a_]_oq 60°C°ﬂ/\1 575 EE]%
FUs 948 2100 mw BN AL B BANAL. 2o 98 ATdoel g FAS 9 1
AZE e WA T TPA(Texture profile analysis)E 3Fth. 10 kg road cello] e EA 247
(TA.XT express, Texture Technologies Co., Scarsdale, NY, USA)el 35 mm aluminium cylinder probeZ A&

sl =43, =4 AL pre-test speed 3.0 mm/s, test speed 3.0 mm/s, post-pest speed 3.0 mm/s,
distance 8 mm, time 5 sec, trigger force 0.5 g & 3}dt}. W] A% (hardness), 24 (adhesiveness),
S 34 (cohesiveness), & A (springiness)S 5433l XA (chewiness)I 74 (gumminess)< 9] 4714

o4 54 gowiy Aad. 47 33 w45 A%g FAA .

N

texture

ﬂlO

A7) Q% A% e WFLE (5094 15 Az AEF F 14
T+

 6of 2. 9Y ok e

dete] AE we] £4L

=z
2
=

analyzerZ o] 83l #Ad Ay= &% zx 7} =L IV ABEE AeoA] A%
g 2 e} v wskgl S Wl Beo] vkt (hardness), 2 (adhesiveness), 534 (cohesiveness) 5= ZAFSH
BE daA S F4 Aol SR, 1L 1L L AR 340l 11, 1118 gugel fed0w )
stedvh. 11, 111 ARE gagel S7stn 4P 44 Sol Foldoz Zrkstel ®9l 4ge] £ @2 A
o= AZE},
* 6
Zd % W] texture profile analysis

Control ID I1 111 v
Hardness(g) 106.7421.6°"7 |76.6+11.8" |165.5425.2" |149.6+17.48 |116.7+4.0"
é‘ihesweneSS(g' ~97.8459.0" —211.6452.5° |-219.84135.3" |-297.3454.56" |-85.1+47.6
Springiness 0.840.1" 0.7+0.1" 0.840.1" 0.840.03"  [0.940.1
Chewiness 85.6+30.1" 62.73410.6° |132.9+17.2° [118.2+14.50° |95.5+24 2"
Gumminess 103.8421.9° 86.5+11.6° |163.9427.8° |154.5+17.18 |112.4+34.8"
Cohesiveness 1.0+0.1° 1.140.0° 1.0£0.0° 1.04+0.01° 1.0+0.1°
= 1)I: 40°C/-200mmHg, II: 40°C/-760mmHg, II1: 70C/-200mmHg, IV: 70°7C/-760mmHg2)Mean +SD
[F]
3)Within a row, values with different letters are significantly different(p<0.05) using Duncan’ s multiple range test.

A3 A= PSS BA T2 1@ (Version 24.0) o] fale] AYuAEAFEA (ANOVA)S & & AlSago=z
Duncan’ s multiple range testZ 3&}3it}.

2o mEY 24k 7 dxAEEte BAelA & 37 o] Wol HAHJTE. 2A17k] AN 7tE
Az AYE T8 F Ho| BfS & 49 Arh. 43 7)o WS Atz 7td A
B dol7b 7 AANA BF FIhete] Fhsto] AAEHW & 4ol Hol= wpey o] &

Ao FFo] A7 dol= FHHA Folx IR sold AeHE k. wEbA ks IA & Al

— E3 —
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IV) 952 gye] FEAT Pol/k AUk, 159 IF AF F AEse] N 2t A BAF A,
% 5o Lhebe sk ol Relagel At el AEse] Mo mopo] M mLahA HUL.

o A WHSE ZARIY. F 59W Y FY v 22 4

Q1 &HAE g (25A1~45A) ol Al REEAREA] @k ab7] F 7o AAMAE AREEte] anlAb s HANE AAlSH

%th. Complete block design® AFsta 54 5o v 98 HEE ALEste gl s 51
]

3 i=R= 54
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ape M9 8 WD maxs @O ¥E % OEw
smd WAL PEC REC Goecds BEN0 @ESC @Est @880
el
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I T T T ] T T T 1
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ojflulA] Atk FAe) At i 83 o] i EHE, 2YELE, dd 8 R 99 Ak 24 Sl o
He o4 dFE MHoH (p<0.05) 2= 602 Y Y EHES A9sta B S 54 FoldE

whaba] AHAF B AR S50 9JEke AL A A AIA AAF A sk, 70°C AlEE Al9)Eta
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o] Z1% Arot AMAR 7VsEE F94 Aol gldnh. o] 22 AF Aue FHEHor A Al 1
59 Aw F5&Y dAse Adoln, & 69 VAAE &4 HUl T ddde uigk 4 Axetx dA58iY.
ol e Ax & FstH 7S AErt 245 WY Sd St ek B duds Mve A4%4E ded
A% Bl
Z 8
exo} gheo] wo FA vAE ol e FAE 4 (p value)
e AT UEx 2%
T SAE <0.0001 0.8630 0.9066
ZEENE 10 & 0.1015 0.3968 0.7031
(A7) 20 & 0.0062 0.4423 0.5725
30 & 0.0008 0.2257 0.3277
60 + 0.0001 0.0032 0.0048
¥d FrE A 0.0125 0.3428 0.7067
e <0.0001 0.4496 0.6259
Texture profile Hardness 0.0260 0.4282 0.0004
analysis (TPA) Adhesiveness 0.7110 0.6495 0.9039
Springiness 0.8518 0.1533 0.6478
Chewiness 0.1579 0.5467 0.9514
Gumminess 0.1455 0.9268 0.8538
Cohesiveness 0.1540 0.8063 0.9531
#Z9
W] pHszIAl A
= ID I1
- 2)¢ a
E 5.30£1.17"" 5.27+1.38" 5.9840.94
52 a
EAAcE 4.7841.07" 4.40+1.24" 5.59+1.11
AT 5.6941.13 5.5+1.49 5.77+1.33
LR R g o= 5.60+1.37 6.06%1.40 5.87+1.36
1)I: 40°C/-200mmHg, 11: 40°C/-760mmHg2)Mean+SD3)Within a row, values with different letters are significantly different(p<0.05) using Duncan’ s multiple range
test.
EAEA

A A= SPSS A4 T2 (Version 24.0)% o]&3to] A Qnfx] &AL
Duncan’ s multiple range test& 3}3itt. 9ol £d EA v A& F7HA

A4S 8 o]l A4 4 (two way anova)S 3FAT.
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