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SUMMARY

I. Title

A study on improvement of quality properties for rice snack

II. Objective and Significance of Research

Consumption of processed rice products is increasing while consumption of rice
snack among the those products is limited to elderly people and no choice for
younger people. Also rice snack is available only hard type snack in market place
because of rice flour properties. Therefore the purpose of this research is to

develope the soft type of rice snack, to improve the quality of rice snack.

IM. Scope and Contents of Research
. Study of properties of rice snack on particle size, variety, and milling method
. Study of properties of rice snack on adding a rice starch
. Study of properties of rice snack on manufacture processing of rice snack

1
2
3
4. Establishment of manufacture processing for rice snack(gunbang)
5. Study of rice dough for rice snack

6

. Study of sensory evaluation for rice snack

IV. Results

Manufacturing processing method of rice snack i1s established through the
baking processing and properties of rice snack was effected by particle size, water
content, milling method and ingredients. Quality properties of rice snack is best

result in range of 80 and 100 meshes of rice flour. And dry milling method on



rice flour is better than wet milling method for appearance and texture of rice
snack. Also glycerol monosteride is best result for rice snack among

ingredients(gelitinized rice flour, waxy rice starch, sodium alginate and casein

sodium)
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Table 1. =W A7+

A\

Measurement of snack by probing

Mode : Measure force in compression
Option Return to start

Pre-test speed : 5.0mm/s

Test-speed : 0.5mm/s

Post-test speed : 10.0mm/s

Distance 4.0mm

Trigger type : Auto-bg

Accessory : 3mm cylinder probe(p/3)

W55 22 78 Texture Analyser XT-RA Dimension V3.7 ©]-83}o] TPA testE

AANEAT AlRE BEE 9508 A& 4dem, E0| 05cme] £ ¥ol wEn FEE
S Haskshr] flete] vbE A FASAT SAHAERALS AF 26mmAv| o] 4

38

probeZ A}-&3}o] strain 30%, contact force 5.0g, test speed 1.0 ZAdA =43}

HE9o] pHE W] o]AC]| W& 5g3 =/ 45mleS % 3l homogenizer (ultra-turrax
T25)%2 5x%7F #2A71 & pH meter(Orion, Model 520A)%2 Ao A &4 s o,
Eo W+ 50ml H2Addde & 40mlS ¥ F 5g9 HMEES YAS W =

=
of gt #39 wEe FAZ Fahel
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=
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Al g7=19 AAF=3 §HE5=9 Ad=57
block
(11711 (200 2 3 14 (39) 469
(2) 2 8 12 (21) 3415 (40) 57 10
(3) 3913 (22) 4516 (41) 6 8 11
(4) 410 14 (23) 56 17 (42) 79 12
(5) 511 15 (24) 6 7 18 (43) 8 10 13
(6) 6 12 16 (25) 78 19 (44) 9 11 14
(7) 713 17 (26) 891 (45) 10 12 15
(8) 8 14 18 (27) 9 10 2 (46) 11 13 16
(9 915 19 (28) 10 11 3 (47) 12 14 17
(10) 10 16 1 (29) 11 12 4 (48) 13 15 18
(11) 11 17 2 (30) 12 13 5 (49) 14 16 19
(12) 12 18 3 (31) 13 14 6 (50) 15 17 1
(13) 13 19 4 (32) 14 15 7 (51) 16 18 2
(14) 141 5 (33) 15 16 8 (52) 1719 3
(15 152 6 (34) 16 17 9 (53) 18 1 4
(16) 16 3 7 (35) 17 18 10 (54) 1925
(17) 17 4 8 (36) 18 19 11 (55) 136
(18) 18 59 (37191 12 (56) 247
(19) 19 6 10 (38) 1213 (57) 358

Fig. 1. Plan 13.15a of William G. Cochran
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Table 3. |59 A&
ANEH
H7HA Al ol gk AL
10% 10W200 2 200mesh ©]7¢ 10D200 7124 200mesh ©] 4
231 512y 1OW80 %2 80mesh-100mesh 10D80 712} 80mesh-100mesh
A7FE 10WM e opso o ¥
(55721200mesh:80mesh=8:2) (71 21200mesh:80mesh=8:2)
150 15W200 %2 200mesh ©]% 15D200 2] 200mesh ©]
2231 52y 15W80 %2 80mesh-100mesh 15D80 712] 80mesh-100mesh
A7FE 15WM e 15DM e
(55 21200mesh:80mesh=8:2) (31 21200mesh:80mesh=8:2)
15W200G  15W200+32- & 15D200G  15D200+32H &
15W80G 15W80+ 372 & 15D80G 15D80+ 32 &
AT swMe iswMaaa I5DMG  15DM+3h2 7 &
%jj 15W200S  15W200+3% g4 71 15D200S  15D200+3% g8 71
15W80S 15W80+ 5. 3} & 7|5 15D80S 15D80+ % 3} &7+
I5WMS  156WM+S g4 75 15DMS  15DM+3 3} 7}
15W200GM  15W200+GM 15D200GM 15D200+GM
15W80GM  15W80+GM 15D80GM  15D80+GM
15WMGM  15Wm+GM 15DMGM  15DM+GM
= 15W200SA 15W200+SA 15D200SA 15D200+SA
7} 15W80SA  15W80+SA 15D80SA  15D80+SA
= I5WMSA  15WM+SA 15DMSA  15DM+SA
15W200CS  15W200+CS 15D200CS  15D200+CS
15W80CS  15W80+CS 15D80CS  15D80+CS
1I5WMCS  15WM+CS 15DMCS  15DM+CS

GM : Glycerol monosteride

SA : Sodium alginate

CS : Casein sodium
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Table 8. ~WAAZE 93 H7}

A%

N

A

= el &

Whole
Rice/ Egg
Sugar Butter milk  Vanilla Gluten Syrup
AZEH Wheat yolk
powder
Wheat
A 40 70 20 10 3
100
Rice
B 40 70 20 10 3
100
Rice
C 40 70 20 10 3 2
100
D - 30 - - - - -
E - 50 - - - - -
F - - 60 - - - -
G - - 80 - - - -
H - - - 10 - - -
I - - - 30 - - -
] = 32 = = = = = 8




Table 9. A7 wj&n] Lo & 227+

N-.-pV Max.F? Area 1% ™ Distance ™
A 13.31+7.11° 506.45+79.58"  1621.89+661.51% 0.50+0.14"
B 6.00+4.62™ 158.86+35.31°)  1048.69+194.67° 2.55+0.74°
C 6.60+9.49° 224.60+24.73" 1330.25+112.10" 2.82+0.42°
D 4.33+4.09™ 106.16+30.14" 599.58+193.84% 1.99+0.81™
E 3.61+2.59™ 136.61+13.49% 718.89+137.48° 1.10£0.69°
F 3.18+2.29" 165.34+26.45° 1040.01£115.38° 2.62+0.54°
G 3.63+3.64™ 107.48+29.29" 492.74+136.89° 1.28+0.69%
H 5.55+5.30" 102.66+19.74 637.79+144.31% 1.64+0.80°
I 3.42+3.91™ 123.83+22.43" 758.30+102.78° 2.31+0.46™
] 2.09+0.83° 154.44+21.71% 942.76+96.6° 2.50+0.54°

a bocdoe T Nfeans + SD with different superscripts in the same column differ

significantly.(P<0.001)
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Table 10. opd 22 2~ shafo] w2 2o HYA

Amylose Widthness Thickness Spread factor  Density
content(%) (cm) (cm) (g/ml)
27 4.21 0.86 5.01 0.47
21 4.19 0.86 5.01 0.47
18 4.18 0.86 5.00 0.47
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Table 11. o} 2 @ 2~ 3hako] u}

Amylose
L a b
content(%)
27 80.34 1.78 35.84
21 80.11 1.85 36.22
18 80.03 1.92 34.74

ol 2 0~ ko] whg} A F3 ~AYWS maximum force S A3 A o=

CERA eka EE el tehtbs wa ¢ 9a 2 Al E vhehbA e}
Qorel WS wel £A7 G4 2 Aol B vhEbA g Rom 4ol opuze

to

Table 12. o} 4=

Amylose

N - pY Max.F? Area 17 Distance
content(%)
27 2.92 224 1879.77 1.23
21 2.88 212 1734.23 1.19
18 2.87 218 1721.39 1.17

YN - P: Number of peak, ? Max.F: Maximum force(g) ¥ Area 1(g - s)



Table 13. o} U2~ o] W}E Ao V|3 &
Amylose Z A 7} A\ o)
9#e] 7a%E "] VEn
content(%) 7NEE A=
27 6.14 5.07 5.21 5.23
21 6.21 5.13 5.26 5.12
18 7.63 4.79 5.11 5.86

AA, G4 A7) BIATFRS} PAALE 0% A7hE ohEEa 54 At
Table 149} 2t} 5347158 A7ta Aat e e ARel el w84
2E7h vl etk o) oul aEe] East o Fold BATE ¥
o
=

Se SRR 42 AAE W S gt AR e we 7}

7bee tdd S5 #Had dAE ddHEA . fFAHE ARE s
=3t E YehllE 5 50T A
T4 95T 30% Fo A=E W 33 total setback WETFHT} =2 FHe YER
of ZaAVFFE HUbetA ¥ xRy =3t we 23S 4 5 2

PR A RS HUe #B7lE = H - X breakdown, setback®] Fto]l tiETHR T
2 #E Yehddnh A8V T FAARES MM AlsE FAA R AR dE
S UM Algrg BEEed 22 2% F 5 ISR YEIAT Hu
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Table 14. &3p87HF 3 FAAEL S A7 § ofdzad e 54

A(C)Y p? 0 c p-o® Cc-pY C-H”

W80 65 480.5 283 529 1975 246 48.5

D&0 66.7 4547 264 479 190.7 215 24.3

sapaspe W80 6275 184 1425 2915 415 149 107.5

B0%) pRy 705 1215 11925 257 225 13775 1355

27 W80 63.5 326 228 395 98 167 69

Y
™

(30%) D8O 665 2625 2015 339 61 1375 765

1) A: Initial pasting temperature, 2) P: Maximum viscosity(peak viscosity)
3) H: Hot paste viscosity, 4) C: Cold viscosity, 5) P-H: Breakdown
6) C-P : Setback, 7) C-H: Total setback
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o] vj&g Este] Az Adade] FHEA ATl 27ERe] ool St

=
=
55 WArh voprivhs Asbsh A Fe,
PN
T

PA=7] EE ARG e o7 Zol= YehfA &ett. UEE Table 169
Ao}l 7+l 80-100mesh 2715
ErRth §92 0w v Yehgt

[>
a5
rE

=590 W7} 200meshol At #7FF A4 uk=

0

Table 15. F#3t& 10% 2715 w559 pH 2 ¥ %

Water content

pH™ Density (g/ml)™
(%)

Wheat 6.90° 13.45 1.24°
10W200 6.94° 13.88 1.22°
10W80 6.91° 13.97 1.14¢
10WM 6.90° 13.39 1.21%

Rice
10D200 6.83° 13.89 1.24°
10D80 6.93° 14.06 1.17™
10DM 6.84° 13.89 1.21%

a boedoe T Neans + SD with different superscripts in the same column differ

significantly.(P<0.01)



Table 16. 23+ 15% 2715 =9 W59 pH ¥ 2%

Water content

pH™ Density (g/ml)”
(%)

Wheat 6.90° 13.45 1.24%
15W200 6.78° 15.4 1.18™
15W80 6.87% 15.73 1.15°
15WM 6.80" 1559 117

Rice
15D200 6.91° 15.4 1.20%
15D80 6.92° 15.41 1.16°
15DM 6.85> 15.36 1.19
a, b, ¢

¢ Means + SD with different superscripts in the same column differ

significantly.(P<0.05)

At om Ao WYL WhFo] oo o o8 7tAy ] A =kst
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EZe FF o] #7 Hol(glass transition)Z AEZH AE|7) Ho] W] FFo] F
o]l = w7t doju=d FHo] Az wF HAo o 2HHET. mEbA
Fol vk f Eol & o= Axe HAAEE Mo EN Jhedd e W Rk
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=9 AxLrt wg Eopfe] wet feAdel dash dAFT A=E JHAA T o
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10%¢] 2722 wE A~dol W YA S Table 1701 Yty L 7FF9
HAA 5908 TR 9SS u BAUFE e Aue dubygow v g5 e
yoaom gxarzidazE 714 80-100mesh7F 52002 Fo]d oz =2 kS e



g om %2 200mesho] o] 4552 Solxog o 29 et
Tk Ao W= w7 B Fo FEEAL Aolrt A9 glo] FTLodk aQlow

ne

il

F3(ml) 5 A& AR FAR gulE JHAA "dd S A7 0] 245 R
T =

ZholA Al H = YA AT wE dEE HW F2 80-100meshe] A7 = v

o] "Mke 0482 FojH o g AR Hl& g e #e uEie
7-9] o] ztolZ 714 80-100mesh 27} F = WHE ~uWo] WLy} oF7F 2o o
= Yetuth

-

webr] L Aol e HAYL WwEe] FRIFMCIE AT dAAI D AW

Table 17. 832 10% A7l F2 e ~de] B HA

Water
Widthness Thickness Spread factor Density
(cm) (cm) (g/ml)
(%)

Wheat 4.63+0.05*  0.78+0.01¢ 5.90+0.13" 2.24 0.51¢
10W200  3.91+0.01  0.86+0.01° 455+0.05" 456 0.60
10W80  4.42+0.04°  0.86+0.01° 5.14+0.06" 421 0.48°
10WM  3.99+0.01°  0.83+0.00" 4.82+0.04° 4.68 0.58°

control
10D200  3.88+0.02¢  0.83+0.00° 4.69+0.05° 4.20 0.62°
10D80  4.42+0.03"  0.85+0.01° 5.20+0.07° 3.97 0.50¢
10DM  4.01£0.02°  0.80+0.01° 5.05+0.04° 4.19 0.61*°

a boe d ©Neans + SD with different superscripts in the same column differ

significantly.(P<0.001)

Wb e s 156%9] A7 FE e 29 F43 7Y 8o syl HHAd S
Table 189 YEFNSITE H A FdFS T 220029 widthness= dAFe] 7]
7 ErE FoHeZ & e JUEhWlew, thicknesse YA AFEFE F 4SS W



Etuidch weba] #3142 A=) 80-100meshdl A4 A7FF2 vbE 2o #3Y
ol 5742 g AR v frelHe s T =2 g& YERUG

Table 18. &3t 15% 2752 e 29 HHA

Spread Water
Widthness  Thickness Density
. . factor content .
(cm) (cm) . (g/ml)
(%)

Wheat 4.63+0.05"  0.78+0.01°  5.90+0.13" 2.24 0.514
15W200  3.96+0.03  0.86+0.01°  4.63+0.03° 5.73 0.62°
15W80  4.29+0.04°  0.84+0.02°  5.15+0.16° 479 0.54¢
I5WM  396+021%  0.81+0.01°  4.89+0.25 476 0.60*"

Rice
15D200  3.84+0.02°  0.86+0.01"  4.46+0.05' 5.38 0.62°
15D80 446+£0.02°  078+0.01¢  5.74+0.05" 3.98 0.49¢
15DM 3.95+0.04  0.79+0.01¢  4.99+0.08% 352 0.59"

a, b, ¢ d,

Means * SD with different superscripts in the same column differ

significantly.(P<0.001)
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bR e Adabe] ARkl Aak wiskgS w] fste] AE#S dEhhle
¥ %4 200mesh® wHE 2ulo] Alxto] wistgo] b A dehgton 2

80mesh WE sulo] WATZ §HE 2uel A% fAEE weth

L o e \E
Wheat 78.16+0.53° 2.47+0.40 37.61+0.31° 0
10W200  82.61+0.88° 1.83+0.61°  33.89+0.63¢ 5.84
10W80  80.42+0.52" 1.85£0.25"  36.86+0.32" 2.46
10WM  79.32+0.69°  3.22+041*  34.74£0.95° 3.19

Rice
10D200  7807+042°  361x0.36"  37.90+0.65" 1.18
10D80  78.34+056"  3.18+053"  38.27+0.24° 0.99
10DM  77.43%1.14%  3530.74°  37.97+0.61" 1.34

a, b, ¢ d

" Means = SD with different superscripts in the same column differ

significantly.(P<0.001)
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Table 20. A7)0l W& =R 15%87IF2 ks Ao Ak

Wheat 78.16+0.53" 2.47+0.40° 37.61+0.31" 0

15W200 81.89+0.46" 0.16£0.59° 35.38+0.95% 492

15W80 81.25+0.77° -0.89+0.49° 37.45+1.09° 457
15WM 81.86+0.81° -0.11+0.56 34.84+0.78" 5.29
Rice
15D200 75.77+1.25° 2.18+0.80% 36.42+0.79" 2.69
15D80 79.27+0.63" 1.00£0.11° 35.98+0.55™ 2.46
15DM 78.46+0.95" 1.58+0.73™ 35.59+0.44™¢ 2.23
a, b, ¢

¢ Means + SD with different superscripts in the same column differ

significantly.(P<0.001)
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Table 21. 235 10% 271F=2 0te v =247

1A

1 Dywns 3 .
N - pV Max . F2* Area 177 Distance™”

Wheat 9.36+3.77"  586.36+112.30" 1087.44+649.13°  0.47+0.14°

10W200 3.07+253"  407.58+38.85™  2196.28+368.74"  3.00+0.66°
10W80 2864228  29845+2158¢  730.69+95.56" 0.71+0.17¢

10WM 227+1.10°  433.12+77.65"  1695.87+550.71"  1.67+0.72°
Rice

10D200 3.18+2.10°  239.72+76.41%  1173.38+230.44°  2.11+0.52"
10D80 253+1.08°  366.80+53.37°  620.93+119.73%  0.48+0.19°

10DM 3.25+2.86" 151.91+21.67°  500.67+141.70°  1.10+0.57°

YN - P: Number of peak, ? Max.F: Maximum force(g) ¥ Area 1(g - s)

a boe d ©Neans + SD with different superscripts in the same column differ

significantly.(P<0.001)
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Table 22. %235+ 15% A71F=2 fte v =247

1A

N - pV* Max F?** Area 17 Distance***

Wheat 9.36+3.77"  586.36£112.30"  1087+649.13°  0.47+0.14
15W200  1.19+0.40°  345.35+7358"  1951.47+311.14*  2.15+0.54"

15W80  1.65+0.67°  25871+71.46°  1108.26+271.11°  1.16+0.50°

15WM 1.35£0.49°  321.96+68.18™  1759.42+341.25"  2.31+0.83"

e 15D200  3.67+2.10°  319.43+91.16™  1803.69+391.04"  3.184+1.01°
15D80 1.93£0.83°  29571+70.47™  1162.56+229.84°  0.84+0.28"

15DM 1.14+0.36°  311.59+81.42"  1612.10£333.01"  2.04£0.43"

YN - P: Number of peak, ? Max.F: Maximum force(g) ¥ Area 1(g -

a, b, ¢ d,

significantly.(P<0.001)

Means = SD with different superscripts in the same

s)

column differ
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Table 23. YA=7] & FETF w2 Axdo] ZFeAL

Z A7)
Ee -
57 77 3¢
Z?]__}\_]'q ;gEWV 7(:3]};:__*** H]—é_}‘]:]]—{\_']'a‘;}***
;g =
wheat 8.00° 567 6.39° 6.72° 4.89%
10W200 4.78°% 456 4,897 4.29P 567"
smge  10WS0 5.00°% 411™" 5.00™ 5.89" 4.00
10% 10WM 6.447> 5.22% 4.00Pc% 4.00°% 6.44°
A7} 10D200 6.89° 5.78° 3.11% 2.78"d 3.67°
2= 10D80 6.33" 456 4.00Pc% 4.56™1 433"
10DM 3.00" 4.44% 2.44° 2.33° 3.89
15W200 2,78t 6.00° 4.897cd 411 5.78%
v 15WS0 4.33% 3.22° 4,78 456" 433"
15% 15WM 3.67% 567 4,444 3,784 567"
A7} 15D200 5.89" 6.11° 3.20¢d 2.78d 556
2= 15D80 5.44P¢d 5.56° 5117 4.89" 5.78
15DM 3.44 3.89% 2.44° 3.11% 4,29
a, b, ¢ d

* Means = SD with different superscripts in the same column differ

significantly.(P<0.001)



Table 24. A7) L FEgFFo] w2 Ao 7] S A}

olgre] VB =™ el V] E % caeE s
7|3 % 7|Z %"
wheat 2.94% 456" 5.00° 4.28"1
10W200 4,220 3.11° 3.11° 2.89°
zmgg 10W80 7.78" 6.33° 6.56° 6.56°
10% 10WM 3.33% 5.00° 444" 4,894
A7} 10D200 2.56° 4.22" 433" 4,221
2 10D80 5.89" 578" 5.22% 5.33%
10DM 5.78" 456 444" 456
15W200 4.11°% 411 344° 367
Zpag  15W80 7.22° 5.00™ 4.56™ 4,89
15% 15WM 467 4.00" 4.11° 4564
A7} 15D200 4.89% 411" 456" 4.44"4
2 15D80 6.89" 6.11° 5.33" 5.89"
15DM 4.56°% 456%™ 422" 3.89>

a boed Neans + SD with different superscripts in the same column differ

significantly.(P<0.001)
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Table 25. 3% 10% A7FFo] AR U 338752 H7Esk vt=559 pH ¥

o]
= -

Water content

pH™ Density (g/mD™"
(%)
10W200 6.71' 13.49 1.24%
10W80 6.73 13.13 1.12¢
A 10WM 6.78° 13.85 1.25%
10D200 6.74° 13.95 1.25°
10D80 6.83° 13.80 1.16™
10DM 6.79° 13.76 1.24%
10W200 6.89°" 13.75 1.22%
10W80 6.87° 13.79 1.16°
st 10WM 6.87° 13.31 1.23%
10D200 6.83° 13.62 1.21°
10D80 6.91% 13.12 1.15%
10DM 6.85° 13.1 1.21°
a, b, ¢ d

Means * SD with different superscripts in the same column differ

significantly.(P<0.001)
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Table 26. FE3% 15%2 715 AR 2D 3387 FE HUpe d=559 pH ¥

e
Water content
pH™ Density (g/ml)
(%)
15W200 6.87" 15.64 117
15W80 6.86" 15.63 1.13°
o 15WM 6.82"¢ 15.42 117
e 15D200 6.8 15.39 1.21°
15D80 6.91° 15.25 1.15°
15DM 6.84"¢ 15.36 1.18%
15W200 6.79% 15.45 1.17%
15W80 6.79% 1555 1.16
o 15WM 6.80% 15.23 1.15"
S 15D200 6.76° 15.38 117
15D80 6.83" 15.30 1.16"
15DM 6.85" 15.24 1.16™
a, b, ¢ d

* Means += SD with different superscripts in the same column differ

significantly.(P<0.001)
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Table 27. 83t 10%28 77 FA AR 2 334775 H7peh 29 HHA
Water
Widthness Thickness Spread Density
sk *kk Content *kk
(cm) (cm)™ factor (g/ml)™
(%)
10W200  4.05+0.01°  0.82+0.01%  4.91+0.04° 4.46 0.53°
10W80  4.38+0.02°  0.88+0.01°  4.98+0.04° 4.06 0.46'
I0WM  4.13+0.03°  0.82+0.01°  5.06+0.07" 435 0.51¢
A HE
10D200  4.00£0.04"  0.82+0.01°  4.87+0.05% 4.43 0.54>
10D80  4.47+0.02%  0.84+0.01™  5.03+0.05° 4.00 0.47
10DM  4.11+0.03%  0.77+0.02° 5.3+0.11° 434 0.54
10W200  3.97+0.02°  0.88+0.01*°  4.52+0.02¢ 412 0.57°
10W80  4.32+0.03°  0.88+0.01°  4.93+0.09°“ 3.98 0.48°
10WM  4.01+0.02"  0.83+0.01°  4.83+0.06° 4.26 0.55
A v
10D200  4.00£0.02°  0.85+0.00°  4.73+0.03" 4.41 0.54"
10D80  4.31+0.01°  0.88+0.01°  4.88+0.06% 3.85 0.46
10DM 411+0.028  0.83+0.01°°  4.94+0.03% 415 0.51¢
a boedoe T Neans + SD with different superscripts in the same column differ

significantly.(P<0.001)
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sy BEANTE W7

b svnd we H949S

= 72 80-100mesh 27}Fol] &3pA7bF5 H7bsto] e Aol 0472
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Table 28. &3 15%27 o A AE 2 534 7F H7Esk ~de] v A
Spread Water
Widthness  Thickness Density
factor content
(cm)™ (cm)™ . (g/ml)™™
(%)

15W200  4.06+0.02"  0.84+0.01°  4.82+0.06 454 0.54%

15W80 434+0.02°  0.84+0.02°  5.17+0.12° 3.66 051°

15WM 415£005°  082+0.01¢  5.07x0.11¢ 3.04 0.53¢

AR

15D200 3.96+0.01"  0.81+0.01%  4.89+0.04% 3.29 0.59°

15D80 446+0.03°  079+0.01°  5.68+0.08" 3.85 051"

15DM 411+0.04°  0.76+0.00"  5.43+0.06" 434 058

15W200  4.00£0.01%*  0.86+0.01"  4.68+0.05% 5.29 0.55%

15W80 416+0.03¢  0.82+0.01Y  5.09+0.05¢ 452 0.53%

I5WM  3.98+0.02%"  0.86+0.01"  4.64+0.06" 5.43 0.56™

R ,

15D200 3.92+0.02°  0.85+0.01™  4.64+0.08% 4.44 0.54

15D80 429+0.01°  0.79+0.01"%  541+0.06" 4.22 0.47"

15DM 3.98+0.055"  0.80+0.00%  4.95+0.05° 3.72 0.53%

a, b, c,d e f, g h

significantly.(P<0.001)

Means = SD with different superscripts in the same column differ



FRGTF 109% Wb ABAR D BAAHE 30%F Wrstel WE 2vg A4

Aol g molA)

A7bER whE 2dE Lol ¥/ Yebstth Rednessgh<l

Table 29. FE&aF 10%27}Fol 2 &

HAA 77T

21}, Lightness# 9 L#ke] 4%

AR A A2

Aol 5

Fard

S Aot

=

=i}
=

A

bt

3R ILEE AU o] Mgk

10W200 79.11+1.56° 3.29+0.56" 34.77+0.13"
10W80 78.99+0.76° 2.31+0.18" 35.04+0.43°
10WM 79.73+0.95° 2.90+0.79>4 34.80+0.38"
S e
10D200 78.89+0.43" 3.3+0.57 36.12+0.62°"
10D80 78.52+(.93" 2.58+().28" 35.30+0.30%
10DM 79.07+1.12° 2.31+0.72¢ 35.61+0.42°
10W200 79.15£0.50° 3.15+0.38" 33.65+0.93¢
10W80 78.66+0.43™ 2.27+0.24 35.51+0.33°%
10WM 76.36+0.61¢ 4.29+0.36 36.00+0.63™¢
R M
10D200 77.61+0.86™ 3.35+0.65" 36.39+0.60°"
10D80 76.64+0.92¢ 2.6%0.39% 36.77+0.57°
10DM 78.78+0.87" 2.21+0.30¢ 36.68+0.22%"
a b d Neans + SD with different superscripts in the same column differ

significantly.(P<0.001)
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Table 30. T35 15%%871Fo] A HE o

15W200 81.49+1.00° 0.18+0.95% 33.75+0.90'®
15W80 81.07+1.62° -0.62+0.51¢ 36.54+0.80™
15WM 80.24+1.00™" 0.64+0.19° 35.47+0.82°%
A 5
15D200 77.60+2.05° 2.20+1.19% 34.7+0.74°
15D80 81.77+0.40° 0.16+0.17% 33.28+0.38%
15DM 78.57+1.14™¢ 1.63+0.79™ 35.02+1.08%
15W200 80.11+0.60" 1.17+0.97> 37.73+0.53"
15W80 78.48+0.69"¢ 1.69+0.44" 36.83+0.37%"
15WM 78.14+0.42¢ 2.93+0.21° 35.62+0.51°%
R A
15D200 76.59+2.424 2.19+1.11% 35.93+1.09"¢
15D80 77.33+1.12¢ 1.77+057" 36.72+0.58%"
15DM 77.63+1.04¢ 2.17+0.64 36.02+0.63"¢
a, b, ¢ d

significantly.(P<0.001)

Means = SD with different superscripts in the same column differ
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Table 31. FE3HF 10%28 715 FAHARE L a3pA71F H7ksk 2o Z271
N - pV Max.F2* Area 17 Distance™
10W200 10.77+17.02"  208.77+28.70%  1177.07+124.31°¢  1.83+0.26
10W80  1.21+0.43° 260.03+35.16%  989.56+167.09%  0.78+0.16°
10WM  6.0043.43™%  243.30+39.87%  11285+371.09°  1.12+0.38"
T 7
10D200  5.91+2.74™%  132.07+14.36"  653.15+135.30°  1.30+0.59"
10DR0  4.46+3.02°°  235.49+19.06®" 1082.29+103.74°  0.78+0.18°
10DM  836+3.35™¢  224.17+22.79%  1227.21+176.44°  2.01+0.34
10W200 44.45+18.30°  346.98+50.30°  2033.26+330.23*  2.13+0.45"
10W80  3.43+1.50%  405.27+45.80"  852.88+231.52°  0.46+0.09°
IOWM  4.15+1.57°%  310.17+41.68°  1851.25+251.37°  1.96+0.25°
R
10D200  11.92+3.96"  234.28+32.28%"  1270.92+151.04°  2.13+0.39"
10D80  556+2.24™%  40557+21.23 591.83+95.62°  0.38+0.08¢
10DM  421+1.97°%  185.79+21.13%*  380.144224.95°  0.48+0.53¢

YN - P: Number of peak, ? Max.F: Maximum force(g) ¥ Area 1(g - s)

, boc, d
a ¢ Means =+

significantly.(P<0.001)

SD with different superscripts in the same column differ
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Table 32. &% 15%87H7cl A% % s3pd7hbs Hd7heh ~ve) 223)
N - PV Max.F?" Area 1777 Distance™
15W200  1.86+0.86™"  384.40+85.96™  2000.00+475.20°  1.87+0.80
15W80  3.13+1.06™ 341.96+37.59°° 1166.45+260.13°  0.86+0.39®
15WM  227+1.19°%  364.48+87.51°"  1496.06+490.33%  1.14+0.58"
A7
15D200  1.08+0.29"  230.54+40.38° 1257.43+190.37¢  2.36+0.43™
15D80 4.00+41.96°  306.00+57.15%  915.28+181.25°  0.56+0.15°
15DM  3.33+1.23" 344.28+81.25°% 1766.15+354.99™  2.93+0.84°
15W200  1.4+051¢  320.22+77.23%"  1773.47+386.39  2.22+0.64™
15W80  357+1.22%  469.89+63.62°  2487.80+400.76°  1.53+0.94%
15WM  2.46+0.97™¢  415.35+64.89°  2423.26+340.44%  2.48+0.56
A vdi
15D200  1.83+0.58%  233.93+29.38% 1370.05+163.86%"  2.32+0.57"
15D80 2.6+1.24™0 2732144569  828.01+147.62%  0.71+0.34
15DM  2.36+1.60™%  29524+4154° 1578.11+154.08°¢  2.16+0.62"

V"N - P: Number of peak, © Max.F: Maximum force(g) ¥ Area 1(g - s)

a boedoe tg Neang + SD with different superscripts in the same column differ

significantly.(P<0.001)
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Table 33. F&3H# 10%2 717 FAAE L 33 7LF Hrleh 2o ZF=z AL

z2 7+
EH 9]
T = Kiias
2 b Rt 1] 0 S RN T

A

10W200 5.22%¢ 511%™ 5.228bcd 556 7.22°

10W80 478> 5.00%¢ 5.67%¢ 5.89% 3.89°

10WM 3.33¢ 5.44% 3.44¢ 3.78° 5.33™

AR

10D200 6.00°> 6.56° 4.29P 4.89°> 5.00™

10D80 6.89° 5.00%™ 5.56% 6.22° 6.11%°

10DM 3.22¢ 4.00° 411 3.67 556

10W200 6.56" 4,290 6.22° 556 4.89"

10W80 4.44 5.22%¢ 5.67% 6.22° 467

10WM 5.29%¢ 6.22% 3.33¢ 4.29" 5.11%

A vda

10D200 6.67° 5.22%¢ 3.44¢ 4.89° 3.78°

10D80 5.22%¢ 4,22 6.11% 6.22° 4.11°

10DM 467 6.22% 3.89% 429 5.67%

a boc d Neans + SD with different superscripts in the same column differ

significantly.(P<0.001)



=

Table 34. =¥t 10%2 77 FAARE 2L 37T Hrsk 2o 7| =74

2] 3o z4 7] Ak Q)
gro] Nex"
NEET 75 = 7 EE
10W200 5.56™4 556 5.44™ 478
10W80 6.67" 6,22 5.44™ 6.22%
10WM 5.56™4 467 478" 456"
AR
10D200 5.0074 4.78% 456" 478
10D80 467 6.33 556 556
10DM 656" 5.33" 5.44™ 556
10W200 4114 4.33¢ 4.44° 5.00%
10W80 6.56"™ 6.67 6.33" 6.22%
10WM 5.44>4 4.78% 456" 5117
KRR A e
10D200 4,78 567 5.89 5.89%
10D80 7.33° 7.11° 6.67° 6.89"
10DM 4,56 5200 467 4.44
a, b, ¢ d

* Means = SD with different superscripts in the same column differ

significantly.(P<0.001)
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Table 35. F#3t# 15%2 717 FAAE 2L 3387 F Hrleh 2o F=z AL

_— %2 7+
o EEEN 175
A= A npalupabal S
7@ L=
b a ab bed a
15W200 433 5.56 456 4.89 567
15W80 5.56% 5.33%" 467" 5.89% 433"
15WM 3.89" 5.22% 4.89™ 5.67%¢ 4.33"
AR
15D200 467 5.22% 2.00¢ 2.56° 5.89°
15D80 6.78" 3.44° 6.00° 6.22% 5.33°
15DM 411° 4.33% 3.67 5.0074 5.22°
15W200 578 5.22% 4,33 4674 467
15W80 511% 4.00 5.78° 6.89° 5.00°
15WM 5.22% 5.2 3.44"4 411 5.00°
R
15D200 4,56 4.44% 4,33 5.117 4.44°
15D80 6.67° 3.89% 5.00% 5.78 478
15DM 5.33% 478 2.89¢ 3.78% 5.56°
a, b, ¢ d,

Means = SD with different superscripts in the same column differ

significantly.(P<0.001)



Table 36. &3 15%%2 710l 2 53} A7 o) ) E = AL
Z 7 7te] A9l
o NExE we JEZ:
NEE" NEE
15W200 433" 4.00° 4.449 456°
15W80 6.67° 6.89° 6.78% 6.89%"
15WM 578 4.89% 5117 5.67%
AR
15D200 6.11%° 511 4.67% 5.11%°
15D80 567 5.89% 556 6007
15DM 6.00° 6.33° 556 6.447
15W200 5117 6.11% 556 567"
15W80 6.78 6.11% 6.67" 6.447
15WM 5.44% 511 489" 467
RSV
15D200 5.44% 6.33° 5.89%¢d 6.447
15D80 6.11%" 6.89° 7.33 7.22°
15DM 5.2 556 4.67% 4.89™
a boe d Neans + SD with different superscripts in the same column differ

significantly.(P<0.001)
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6. A7FE A712%)d wWE BxAde 54

FRIE 10% B7FF H7ME 2%S H7bste] wreE 2deo] pHe Wi Table
373 2t} 54 200mesholl  sodium alginateE H 713 ~9do] 7122 thE Al Fo] H]

2 =8 s vedon, A4 200mesh o] Aol casein sodiums #H 713k

o
Ho
1o,
2
o

2ol 6832 Aoz A Yyeut dHb¥ oz pHe H7ME F sodium
alginateE® 713k o] =4 eyt v5E9 U= HUME H7bel wE #9
A1 zbol 7k YERYA] gkgkow ©@x] i} AV wel & AR F5E FoHo=

D7k s yERsT



o) —
= -

Table 37. &% 10%2 71T H7l=S H7bsh k=% pH

)

Water content Density (g/ml)

A 7HE(2%) pH***

(%)
10W200 6.99° 1353 1.25%
10W80 6.91" 13.63 1.18°
Glycerol 10WM 6.94° 13.44 1.23
monosteride 10D200 6.88 13.38 1.22%
10D80 6.99° 1354 1.18°
10DM 6.91' 13.38 1.23
10W200 7.12° 13.84 1.23°
10W80 7.06° 13.72 1.19%
Sodium 10WM 7.07° 13.71 1.23"
alginate 10D200 6.99° 13.68 1.24%
10D80 710 13.86 1.18°
10DM 7.02° 1357 1.24%
10W200 6.96' 1352 1.24°%
10W80 6.95° 13.62 118
Casein 10WM 6.95 13.79 1.22%
sodium 10D200 6.89' 13.80 1.24%
10D80 7.01¢ 13.86 1.19"
10DM 6.92" 13.94 1.24%

a boeodoe bog bl Neans + SD with different superscripts in the same column

differ significantly.(P<0.001)



Table 38. &3 16%27H7o H7tes H7He w5=¢ pH 3 9%
Water content
HA7ME(2%) pH™ Density (g/mD)™
(%)
15W200 6.95° 15.43 1.19%°
15W80 6.98° 1555 1.15°
Glycerol 15WM 6.91%" 15.68 1.18"¢
monosteride 15D200 6.92° 15.43 1.23°
15D80 6.99° 15.21 1.16™
15DM 6.92' 15.64 1.23
15W200 7.09° 15.61 1.21%
15W80 707 15.99 1.16™
Sodium 15WM 7.06° 15.60 118"
alginate 15D200 7.06° 1541 1.23
15D80 7.11° 15.81 1.16™
15DM 7.06° 15.46 1.21%
15W200 6.89" 15.69 118"
15W80 6.93* 15.93 1.17™
Casein 15WM 6.90" 15.25 117"
sodium 15D200 6.88" 15.06 1.19°
15D80 6.94° 15.28 1.15°
15DM 6.87 15.04 1.19%*

boo d oo f g h i . . ) .
&boe Ge b g bt Means = SD with different superscripts in the same column

differ significantly.(P<0.01)



15%9] FE8FS 7H A7bRel Jdrbes d7bE s 542 Table 383
t}. pHE 74 80-100mesh &7}Fol| sodium alginateE 713 wr=L&o] 7118 &
Az vla] fFeldoz =2 #Fs Yelddd. ARkd o2 sodium alginateE 7

3 HkEE o] pHE 83t 10%8 750 A7MES HArbet w22 pHel A 74

o}

MEL R A7k 2 ARER wE wEEe feldowm A vehew,
= 2 5

= A e

o

TR 10% B7FFol H7bE 2%S ¥ol whE 2] HPA I "= Table 39
o} Zo H@FAAALY 3 ac<lel yHl= 52 80-100meshol glycerol monosterideE 3
7bete] mbE 2do] 4417 bE ARl Hld fFoHor P A vEsien, dA
Ao JA=A7]7F 80-100meshsl 27HF= wbE 292 E3e 7y 200meshol] -9l
A7VFER wE 2dET FoA 0w = vEiEth H7bEe wE yrls {F94<
ol & HolA FRAN FAAIFER WE A
7b AA SAEAJG FAE dRbd oz At

HAAL 524 80-100mesh Z7FFol| glycerol monosterideE % 7}slo] #HE ~Wo)
5292 foldoz 71 =4 YErs e, 524 200meshe]’d #7FFo casein sodium
S H7bslo] whe AU 4347 g2 AR H& F9FHow e s yelyd
yuleh o] HAA w3k ] A7t S5 E ¢S vEWlen Aol wet
oAl Aol & yEtelt v HIbE wE fFoH <l Apol= HolA] okt

r(
rd'



Table 39. & 10%271Fol H7t=S H7bsh 29 HAA
Water
Widthness  Thickness Spread Density
A7E(2%) - content
(cm)™ (cm) factor (g/ml)"™"
(%)
10W200  3.86+0.028"  0.83+0.01%"  4.63+0.04® 448 0.60°
10W80  4.41+0.02"  0.83+0.00%"  5.29+0.03" 3.22 0.50"
Glycerol 10WM  395+0.02%  0.80£0.07%  4.98+053™ 518  0.60™
monosteride  10D200  3.84+0.02"  0.83+0.01%"  4.62+0.06®  4.15 0.62%
10D80 4.39+0.09"  0.87+0.01"™  5.05+0.09 321 0.50™
10DM  3.93+0.03%"  0.81+0.01% 4.82+0.08* 540  0.61™
10W200  3.87+0.02"  0.87+0.00™ 4.45+0.028" 395 0.59%
10W80  4.39+0.01°  0.87+0.01™  5.07+0.05" 4.26 0.49"
Sodium 10WM 3.99+0.01Y  0.81+0.04% 4.90+0.23"™¢ 458 0.54"
alginate 10D200  3.86+0.02%"  0.85+0.01™¢ 451+0.04"" 444 057
10D80 4.33+0.02™  0.85+0.00™  5.08+0.03" 431 0.48
10DM 3.99+0.06°  0.82+0.01°®  4.88+0.03"¢  4.13 0.56"
10W200  3.90£002®  090+0.01*  4.34+0.08" 3.68 0.63°
10W80  4.38+0.03™  0.88+0.01™ 5.01+0.05"  4.12 051"
Casein 10WM 3.99+0.02¢  0.86+0.01™¢  4.63+0.04  3.10 0.61™
sodium 10D200  3.88+1.12%"  0.85+0.02"¢ 457+0.20® 352 0.62%
10D80 4.29+0.02°  0.85+0.01°®  5.07+0.02 493 0.49M
10DM 3.95+0.03%  0.84+0.01°®"  4.71+0.02%"  4.06 057"
a boedoe fog b ©Neans + SD with different superscripts in the same column

differ significantly.(P<0.001)
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Table 40. F&3 & 15%27HFol H7HES A7k 23] 34
47HE (2%) Widthness Thickness Spread factor c‘(])iitee:t Density
(cm)™ (cm)™ (g/m)™™"
%

15W200  3.92+0.02"  0.81+0.01™%  4.84+0.03 481 056"

15W80  4.13+0.02°  0.73+0.04"  568+0.28" 5.29 0.53"

Glycerol ~ 15WM  3.94+0.02°"  0.82+0.01™"  4.80+0.04* 3.78 0.59°
monosteride  15D200  3.85x0.03  0.83+0.00°™!  4.63+0.04° 4.27 0.62"

15D80  4.25+0.06°  0.75+0.01¢  5.66+0.07" 4.40 051

15DM  3.86+0.03  0.83+0.01™%  4.69+0.07" 397 055

15W200  3.92+0.03"  0.850.00™  4.62+0.04 4.05 0.59°

15W80  4.23x0.05°  0.77£0.01°*"  547+0.06" 402 054"

Sodium  15WM  3.98+0.01%  0.83+0.00"°%  4.81+0.03 382 057
alginate  15D200  3.84+0.02  0.83+0.01™™  4.62+0.03% 3.98 0.59°

15D80  4.36x0.04"  0.76£0.01°"  5.73+0.04" 3.90 051"

15DM  3.95£0.028"  0.8+0.00™"  4.92+0.02° 4.07 0.58%

15W200  3.98+0.02%  0.86x0.01"  4.65+0.05 4.29 0.63"

15W80  4.34+0.04°  0.8+0.00™™"  5.42+0.05" 4.81 0.56™

Casein I5WM  4.04£0.03°  0.83£0.01°¢  4.86+0.06™ 3.58 0.63"
sodium  15D200  391+0.03  0.86£0.01"  457+0.03° 4.39 0.68°
15D80  4.49+0.02*  0.83+0.00™%  542+0.06 464 0.54"

15DM  4.00£0.02"  0.90£0.22"  4.62+0.86™ 4.48 0.63"

a boedoe e b Linfeans + SD with different superscripts in the same column

differ significantly.(P<0.001)
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Table 41. +&

% 10%A7 R AT Ao 2ue] Axg

10W200 80.14+0.66™ 2.99+(.37"" 34.13+0.36'

10W80 79.24+().347cd 2.46+0.31" 36.70+0.21

Glycerol 10WM 80.59+0.88° 2.47+0.40" 35.67+0.28°
monosteride 10D200 78.16+1.15% 3.63+0.65™" 35.03+0.23"
10D80 78.61+1.09"%! 3.63+0.65™" 35.04+0.23"

10DM 76.20+1.16* 4.51+0.52" 37.20+0.52%

10W200 80.00+0.86"™ 3.43+(.53°"% 34.45+0.51"

10W80 79.62+0.81°> 2.51+0.27" 37.37+0.37"

Sodium 10WM 78.51+1.33%% 4.24+0.77 36.37+0.61'
alginate 10D200 75.21+0.77% 5.37+0.33 37.90+0.44™
10D80 78.48+0.37°%! 3.49+0.18°" 38.68+0.16"

10DM 75.14+1.73¢ 5.09+0.78" 37.94+0.27™

10W200 78.93+0.80Pc%! 3.56+0.65%" 34.04+0.65'

10W80 78.02+0.71 2.87+0.28%" 36.44+0.43"

Casein 10WM 77.60+1.93" 3.80+0.38% 34.79+0.84"
sodium 10D200 76.13+0.41% 457+0.43" 36.99+0.41%
10D80 77.66+0.72% 3.93+0.41°% 38.45+0.30°"

10DM 75.71+1.93¢ 3.93+0.41¢% 37.38+0.85%

a boceodoe foe bl Nfeans + SD with different superscripts in the same column

differ significantly.(P<0.001)
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Table 42. ¢ 15%8 770l 7S H7beh =de] AApgt
A7HE(2%) L™ a™ b
15W200 82.66+0.86 0.29+0.54" ™
~#034.960.21"
15W80 79.93+0.82% 0.18+0.58" 39.04+0.69°
Glycerol 15WM 79.96+0.70% 1.71£0.63 36.14+0.55%
monosteride 15D200 78.18+0.92° 1.72+0.43°" 33.92+0.22"
15D80 78.85+1.49% 1.48+0.53' 37.40+0.27"
15DM 78.2%1.04° 2.05£0.63"%"  35.63£0.50°"
15W200 82.02+1.05" 1.33+0.70" 32.89+0.86'
15W80 80.75+0.75™ 0.73+0.56™" 35.88+0.81°%
Sodium 15WM 81.50+0.83" 1.83+0.60™ 32.63+0.56'
alginate 15D200 77.81+0.62° 2.63+0.62™ 33.72+0.47"
15D80 78.45+0.76° 1.89+0.43°% 36.24+0.47°
15DM 78.31£1.33° 1.89+0.71°% 35.55+0.32°%
15W200 82.65+1.36° 1.95+0.72°% 34.25+0.73"
15W80 79.93+0.14 2.76:0.27" 38.43+0.49"
Casein 15WM 82.22+1.32° 2.48+0.47"% 34.37+0.47%"
sodium 15D200 78.49+1.59° 3.28+0.42° 34.41+0.43
15D80 80.76+0.47™ 0.72+0.39%" 35.51+0.40"
15DM 78.86+1.03% 2.56+0.46""¢ 35.26+0.30°"

aboeodoe fog b Neans + SD with different superscripts in the same column differ

significantly.(P<0.01)
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Table 43. &% 10%2 75 H7MES H7kgE ~d

o 24z

H7HE(2%) N - pU Max. F?*** Area 17" Distance™
10W200 22.73+13.67° 561.08+36.35°  2735.98+270.48"  1.48+0.29"
10W80  8.14+4.09”  558.03+89.02°  1266.87+785.81%"  0.41£0.10*"

Glycerol ~ 10WM 3874507 537.37+6543"  2640.67+314.91"°  1.60£0.22°
monosteride 1gpon)  9.18+44.07°  38548+46.19°  1947.12+323.64°  1.62+0.22°
10D80  6.82+3.28™  670.60£115.92° 1693.19+679.07  0.29£0.09"

10DM  45$253°"  35481+37.01%  1612.2+321.857  1.49+051'

10W200  3.36+3.00°“"  303.44+53.38"%  1825.13+267.42%  2.20+0.23™

10W80  2.08+2.02%  365.26+40.92°°  1045.11+151.92"  0.68+0.13"

Sodium  IOWM  1.64=0.74°  319.89+54.84°%  1701.20£244.70  1.82+0.41%
alginate  10p200  2.00+0.00¢  257.68+41.02"  1282.16+166.49°"  1.82+0.67%
10D80  2.62+1.61%  279.13+29.22°"  465.63£60.90°  0.42+0.12%"

10DM  1.64£050"  170.43+2846"  733.23+101.40' 1.47+0.38"

10W200  6.38+4.44°!  365.27+60.65°°  2280.44+33356°  2.52+0.52"

10W80  3.38+2.84°"  38362+40.63¢ 1366.92+175.99%  0.69+0.13¢

Casein  10WM  5774354™%  403.39+44.86°  2422.3+213.89  2.29+0.30™
sodium — 10p200  3.23+3.06°  247.17+3661"  1349.18+210.68%  1.98+0.46
10D80  3.13+3.42°%"  339.79+41.92%"  935.78+14574"  0.57+0.14*"

10DM  1.33+049"  17869+21.41'  985.05+133.49°  2.000.44

V"N - P: Number of peak,

? Max.F: Maximum force(g) ® Area 1(g - s)

aboed e b2 N\egns + SD with different superscripts in the same column differ significantly.(P<0.001)
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Table 44. &

gheF 15%2 710 H7tES H7ksk ~J

o 24z

H7HE(2%) N - pVe* Max F?** Area 17" Distance***
15W200  3.07+2.16%  487.31£58.24°  2634.41+426.08"  1.79+0.37"
15W80  15.08+18.85" 829.38+102.63" 1834.08+684.59®  0.74+0.29"

Glycerol I5WM  371£3.17°%  48233+4877°  2643.90+476.34*  1.94%0.42"

monosteride  15D200  9.13+4.16™  306.37+37.97*"  1894.90+240.87°"  1.91+0.80°
15D80  5.71+3.79°"  558.72+88.26” 2480.07+589.04""  1.40+0.37°
15DM  82+349™¢  32520+46.32% 1968.92+25804%"  2.82+1.16
15W200 12.27+12.33  349.28+32.99% 2152.08+151.42°"  2.09+0.43™
15W80  2.86+2.41%  362.82+47.69" 1778632666  1.25+0.45%

Sodium I5WM  85+56™¢  402.52+77.55% 2211.87+336.61"¢ 2.07+0.52"

alginate 15D200  6.8+3.88™%  ¢261.67£5853" 1546.53+255.06°  2.17+0.63™
15D80  6.73+£3.77°%  54353+82.25"  1561.28+415.21%  0.56+0.22¢
I5DM  4.75£3.74°  232.68+32.42"  1251.65+127.82"  1.72+0.53%
15W200  2.14+1.83°  321.62+59.66™ 2019.17+303.72%" 2.42+0.56™
15W80  557+2.21°°  422.69+47.60" 1808.99+290.59%  0.83+0.21%

Casein I5WM  564+3.23°%  401.51+49.01% 234551+378.98"™ 1.87+0.50™

sodium 15D200  8.36+3.86™¢  243.35+27.07 1528.10+189.27°"  2.69+0.63"
15D80  4.36£2.98°  304.18+25.82%"  1092.44+112.07  0.71+0.17"
15DM 2214185  220.81+33.46'  1233.06+123.05  1.81+0.47%

V"N - P: Number of peak, ? Max.F: Maximum force(g) ® Area 1(g - s)
a boeodoe o8 Negns + SD with different superscripts in the same column differ

significantly.(P<0.001)
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Table 45. T3 10%27H 7ol HA7HES A7k 23] A=At
wwe) A
A7hE(2%) FFA7) AR
2 A A AR upabupaba

! A=

10W200  5.11°® 5.00° 5.33> 467 6.11%

10W80 7.44° 5.22% 5.89" 6.78" 4,22

Glycerol 10WM 3.89'M 3.89 4.89Pcdet 5.297bede 5.33%¢
monosteride  10D200 5.44°% 5.89% 5.33 4.78% 5.00°
10D80 6.00°> 489" 711° 6.44"° 567"
10DM 5.78"% 5.00° 4. 20Pcdet 4.44% 5.227b¢d

10W200 2.56' 567" 3.67% 4.00° 5.78"

10W80 4.33°fh 478" 5.11%% 6.78" 3.33¢
Sodium 10WM 344" 567" 3.78° 4.56% 478"
alginate 10D200 6.33%4 5.89% 4.11°% 4114 4564
10D80 4.11%" 433" 5.007 6.11°>¢ 3.78%
10DM 5.78"%* 4.89% 3.33' 378 4,784

10W200  5.00%%" 5117 4 5670 344" 6.67

10W80 378" 4.22° 5.44" 6.89° 5.56%

Casein 10WM 478" 556" 4,897t 5.117bcdet 6.22%
sodium 10D200 711 6.78" 356 467 4,894
10D80 5.11°0 489" 5.007%! 5.89 4,334
10DM 6.67" 5.22% 3.78° 5.1t 4. 89ed

a bocodoe bog Neans + SD with different superscripts in the same column differ

significantly.(P<0.001)



Table 46. T8 10%2 71 Fol H7l=S H7ksh ~2Je] 7|a =4}

BRI Z A 7] kA Ql
H7HE(29%) gre] 7jZ "
BT BT AR A=
10W200 4.78°% 3.44° 367 3.44"
10W80 778" 6.56" 6.89" 7.00™
Glycerol 10WM 4,78 5.33" 5.00™% 5.00%"
monosteride  10D200 3.44° 5.33>¢ 5.00"% 5.00%"
10D80 744 7.33° 7.11° 778"
10DM 4.89° 6.00°> 567 6.00"
10W200 5.11°% 4.78°% 3.67° 411
10W80 778" 7.44° 7.33° 778"
Sodium 10WM 6.00™ 567" 5567 5.44°
alginate 10D200 4567 5.00°% 4.78° 5.00%"
10D80 711 7.00° 6.67" 744"
10DM 4.89° 5.33> 5.447ede 5.220
10W200 4.11% 5.44> 4,78 5.11%"
10W80 3.00" 5.33> 6.00"" 5.56°
Casein 10WM 5.44" 4.78°% 5.447cde 5.11%"
sodium 10D200 4,330 4.22% 4.33% 3.89
10D80 5.33% 5.89 6.11°>¢ 5.78°
10DM 3.78% 5.00°% 4.44% 5.00%"

a boedoe b Negns + SD with different superscripts in the same column differ

significantly.(P<0.001)
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Table 47. &% 15%2 7170 H7l=S H7bst 2] AL

_—r %2 7+
A 7HE(29) C wFan” EXE
AR A= wpabupater
;g =
15W200 3.33 3.67°% 3.11¢ 4,0bede 5.11%¢
15W80 4.29P 2.78° 4,67 5.67% 3.89%

Glycerol 15WM 4.00° 4.67%%  4.897d 4.11P% 4.44%

monosteride  15D200 478" 3.89"de 3.44% 3.11° 5.33%¢
15D80 5.44™ 4.56cde 6.47° 6.78° 3.78"

15DM 6.11% 5.89% 3.89" 4,44 411%™

15W200 5.13% 5.00%cd 3.75™4 3.63°% 4,75

15W80 5.33® 4.20%cde 4 5bed 5.332cd 3.44°

Sodium 15WM 356" 578" 467" 467" 4.89%
alginate 15D200 6.00°" 5.44d 4,441 3.33% 578"
15D80 6.33% 3.56% 5.44% 5.78% 3.56°

15DM 556 5.78% 3.89"¢d 4,677 456

15W200 3.33" 5007 556 4,90Pcde 456

15W80 7.89° 5117 4 g7ebed 4,78 4.29%¢

Casein 15WM 4.44° 5.44%<d 4,220 4.33Pcde 5.00°
sodium 15D200 5.78% 6.33" 4.44P4 4,00 5.56%
15D80 5.78 4,897 4 .ggbed 5.447 3.56°

15DM 6.33" 5.117d 456" 4,78 4,33

a boedoe L8 Negns + SD with different superscripts in the same column differ

significantly.(P<0.001)



Table 48. &% 15%27F¢ol HA7bes H7He 20

BRI Z A 7] kA Ql
H7FE(2%) Fo] 7%
BT BT AR A=

15W200 6.22%<4 4.89°4 4.11°% 4.11%

15W80 6.56" 5.89°< 5.89 6.44"

Glycerol 15WM 5.220de 4.89°4 4.78% 4,330
monosteride  15D200 4.56% 367 3.56° 3.78%
15D80 6.33¢ 6.56™ 7.00° 7.00°

15DM 367 467 556 4,78

15W200 3.63° 4,25 3.75° 4.25%

15W80 7117 7.11° 6.67" 6.67°"

Sodium 15WM 3.67 4.56% 3.89% 45654
alginate 15D200 3.33° 344" 4.11°% 2.89'
15D80 6.22 6.33"* 6.11° 6.67"

15DM 5.00°% 6.00°"¢ 5.447bcde 5.44%4

15W200 4.22° 4.44% 4.11°% 4.11%
15W80 7.56° 7.22° 6.67" 7.007

Casein 15WM 5.22d 5.44Pcde 5.00™% 5.00"
sodium 15D200 4.00° 367 5.11°%% 367
15D80 6.78"° 6.00° 5.117ede 6.00"

15DM 4.11° 5.007! 578" 3.89%

a bocdoe b8 Neans + SD with different

significantly.(P<0.001)

superscripts in the same

column differ
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5, sodium alginates #7}gt Wk=Eo] =& A4S YERWTL
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-2+ (adhesivness)2 H7HF &l Aty or w2 FHE Ygwow AVE
WS 5o A= 200mesh 2710 3387t F5 H7bsk vbsEo] 7Hd =4 UERS:
S=9 FagEo] vold #5 FAdo] vrolxw | 80-100mesh A 7FFA A= F

Aau H7bEE A7reel wet B o] ol = FEe Bler, 200meshold 2

bEelE FARE WSl wel A4, HUbEol A E A vEve AES B
A Th.

AvkA o7 It wisES AV sEH T e 7 E(hardness)E YEFH O
80-100mesh®.th= 200meshold 5 AA7F 245 2 A=5 HAY

Ytk FAgelAE sshErtFE HUbe vhEEe], HAUMESolAE sodium
alginate ¥ 7}gt RE=5&Eo] & JEE HSTh

A S-A(chewiness)S $Ae] Z7|7F ZAS45 =2 #E HEolH, 200meshold &
7HE dEEdAdE FAARS AVEE wEEe] w2 ASAS dEhilARt
80-100mesh 27}F+= whf AES vepllth, =% 200meshold 27FFo] FAsE
A7bek W52 dX2TrRY Yol = 4 Holw 80-100mesh #7FF+ =

Aee HAT H7ME A= sodium alginateRt tiEFHRT =2 A5 S e



Table 49. 2009 %]

AT QAo NER 247

Spinginess” s Cohesivene Adhesivene s chewiness”
. Guminess” hardness™ .
ss Ss
708.36+ -51.53+ 3287.35+ 236.62+
Control ~ 15D200 | 0.33+0.02" ) 0.22+0.01% ) ,
79.63 14.22° 362.96 24.03%
G’ ~ 708.36% . 2266+ 3287.35+ 236.62+
10D200 | 0.33+0.02™ ) 0.22+0.01" . o )
Sk 79.62° 1451 362.96™ 24.03%
A& 759.05+ -47.85% 3873.30+ 283.53+
15W200 | 0.37+0.05" ~0.20£0.01° 1 , ,
- 127.44° 33.76 631.27° 68.02°
& 8 437.65+ ~96.53+ 2074.83+ 13391+
15D200S | 0.30+0.02° ] 0.20+0.03% i }
= 25.72 14.96° 89.73° 9.30
zHa 67457+ -31.93+ 3021.59+ 251.97+
., 15D200G | 0.37+0.03" . 022¢002° ] ] .
A5 88.80™ 19.18 302.17 4574
638.22+ -22.65+ 3137.25+ 201.81+
15D200GM | 0.32+0.02¢ - 0.20+0.01¢ , _ o
74.13¢ 6.07° 285.08% 30.0%
755.25+ -37.25+ 3400.23+ 269.54+
47+ 15D200SA | 0.36+0.02" 0.22+0.01° , ) )
86.10™ 12.95% 381.49™ 34.54™
. 77967+ . Hl53s 3580.75+ 251.58+
15D200CS | 0.34+0.03™ . 0.22%0.01 ) ) .
91.14° 14.22° 380.73" 57.95°
346.88+ -216.79+ 951056+ 207.03+
WHEAT 0.59+0.09" 0.37+0.33" _
20.50° 35.41¢ 7454" 41.35°
a b d Neans + SD with different superscripts in the same column differ

significantly.(P<0.001)



Table 50. 80wl 4 27} ape] wb=5 A7}

Spinginess® Guminess™ Cohesivene Adhesivene ... Cchewiness
. hardness™
. _ < <
L 21400+ -94.30+ 784.15+ 119.90+
Control  15D80 | 0.55+0.08 0.27+0.03° . _
22.09¢ 14.60° 40.09 26.69%
G’ 24979+ L -120855 112489+ 132.0+
) 10D80 | 0.53+0.08% 0.22+0.03" 1 .
Sk 27.37° 24.13° 97.65" 31.65%%
A7 27979+ . BB 134375+ 10091z
15W80 | 0.36+0.04 0.20+0.04° .
H 17.80% 11.55° 143.12° 14.58°
RO 342.00+ -93.43+ 1703.17+  141.84+
15D80S | 0.41+0.07° ) 0.20+0.03 _ V ‘
Tp= 45.39 23.88° 182.74° 41.05°
iy . 46378+ . TTAd4x 230805+  168.07+
., 15D80G | 0.36+0.06° 0.20+0.02° ) )
EoR 59.76 25.97 353.54° 37.34
264.22+ -43.59+ 1482.48+ 84.83+
15D80GM | 0.32+0.04¢ 0.18+0.02¢
28.18¢ 14.45% 148.11% 15.54"
. 36026+ . A9 195567+  134.05+
A 712 15D80SA | 0.37+0.09° 0.18+0.03 , _
41.91° 18.00 192.52° 37.87¢
. 303.35+ -58.74+ 1581.69+  111.83+
15D80CS | 0.37+0.05™ 0.19+0.03¢ . ] N
30.49° 15.35% 191.45° 24.72°%
 346.88+ -216.80+ 951.56+ 207.09+
WHEAT 0.59+0.09" 0.37+0.03
20.50° 35.41° 74.54° 41.35
a, b, ¢ d

Means * SD with different superscripts in the same column differ

significantly.(P<0.001)
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JAA7] o w2 Ao FEAA A3 Table 517 2l gAY EEFS A4
FAZ 2%E H7FslR e wl A2 80-100mesh 275 o] &3k Arwe gwol z
A AETE g8 A7 RS o] &3 Arwuy =2 e Yehdloy SAHC
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= =4 detves A3E veido 2y 229 == 200mesh o A7
PAA7I7F s =2 s eIt 2w Vs A A3 i Vs
Ty AvAog Feas zhe= Aol EMqor v 7se gs Jehfloy
ot 227 AMAR Vs e UM E o &g AWy folHl AolE YERA

oo} Aol AHFE ol §F FS AuAe JEEE AolE vehiA g Aom



EE =
aage 0 ae oavaw aae 4w
10W200 779 478 6.33 6.76 613
10W80 792 412 7.34 7.03 588
10WM 767 456 489 6.21 5.87
100200 732 489 6.45 6.01 5.69
10D80 7.9 378 793 712 521
10DM 745 456 6.78 6.34 5.42

Table 52. YAz 7)o W& BAwo] 71T = AA}

s]re] EXE A
ste] 715
7NE% 3% NE%
wheat 6.12 6.67 6.12 7.12
10W200 412 5.34 5.03 6.92
10W80 4.65 6.32 5.74 7.11
10WM 498 5.31 563 6.69
Rice
10D200 411 5.98 5.00 6.58
10D80 4.44 6.34 5.74 7.32

10DM 4.79 5.87 5.69 7.00
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